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This document was originally prepared under contract by Dynamac Corporation (20440 Century
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Propazine Summary of Analytical Chemistry and Residue Data Barcodes: D308537, D310517

Executive Summary

Propazine (2-chloro-4,6-bis (isopropyalamino)-s-triazine) is a member of the chloro triazine class
of herbicides. Other members of this pesticide class include atrazine, cyanazine, and simazine.
Propazine is a selective herbicide that can be applied before planting, at planting, and after crop
emergence for the preemergence control of annual broadleaf weeds. Currently, the only
registered uses are for weed control of ornamental plants grown in containers under greenhouse
conditions. There are presently no registered food/feed uses of propazine.

Propazine was previously registered for use on sorghum. The 5/19/87 Propazine Residue
Chemistry Chapter along with the 12/88 Propazine Reregistration Standard (Guidance Document)
identified several data deficiencies for the reregistration of propazine. Ciba-Geigy, which was
then the basic manufacturer of propazine, elected to cancel its registrations of propazine. Another
petitioner, Griffin Corporation, is now supporting the previously cancelled uses of propazine on
grain sorghum and has submitted residue chemistry data which have been evaluated by HED and
summarized in this Chapter as a “new active ingredient.”

The use of propazine on grain sorghum will be supported at a maximum single application rate of
1.2 1b ai/A with a preharvest interval of 60 days. Following HED review of the proposed use
directions and the submitted residue field trial data, the following label amendments are required
for sorghum: (i) a maximum of one preemergence application per growing season; (i1) a
maximum seasonal rate of 1.2 1b ai/A; (iit) a preharvest interval of 70 days for sorghum forage;
and (iv) a preharvest interval of 90 days for sorghum grain and stover.

The EPA’s Office of Pesticicde Programs (OPP) has determined that atrazine, propazine, simazine,
and degradants, diaminochlorotriazine (DACT), desisopropyl s-atrazine (DIA), and desethyl s-
atrazine (DEA) should be considered as a Common Mechanism Group due to their ability to
suppress the pituitary LH surge and produce consequent effects on reproductive function and
reproductive development. For purposes of a cumulative risk assessment and as part of the
tolerance reassessment process for these pesticides, they should be considered as a Common
Mechanism Group (OPP Office Director Memo on Grouping Triazines, 3/31/2002).

Tolerances are currently established [40 CFR §180.243] for residues of propazine per se infon
sorghum commodities (forage, grain, stover, and sweet sorghum) at 0.25 ppm. There are no
tolerances established for propazine residues in animal commodities. The Federal Register (Vol.
70. No. 119, June 22, 2005) has recently announced that Griffin Corporation has filed a petition,
PP#7F4837, to amend 40 CFR §180.243, by establishing tolerances for residues of propazine and
its two chlorometabolites: 2-amino-4-chloro, 6-isopropylamino-s-triazine (G-30033) and 2,4-
diamino-6-chloro-s-triazine (G-28273) in/on sorghum stover, forage, and grain at 0.25 ppm.

For the purpose of consistency in nomenclature, the chlorometabolites that are included in the

proposed tolerance expression will be referred to in this Residue Chapter by their company code
designation. G-30033 will be used for 2-amino-4-chloro, 6-isopropylamino-s-triazine; it is noted
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that some study submissions also refer to the metabolite G-30033 as desethy! atrazine (DEA) or
atrazine desethyl. G-28273 will be used for 2,4-diamino-6-chloro-s-triazine; some study
submissions also refer to the metabolite G-28273 as diamino atrazine (DAA) or atrazine desethyl-
desisopropyl.

The nature of propazine resicues in sorghum is adequately understood. Total radioactive residues
(TRR) were 0.126, 0.133 and 2.344 ppm in/on sorghum forage, grain and fodder (stover),
respectively, following one preemergence application of ['“C]propazine at 1.96 Ib ai/A (1.6x the
proposed single application rate). The parent propazine was identified at a range of <0.001-0.011
ppm (0.5-0.8% TRR) in sorghum matrices. The chlorometabolites G-30033 and G-28273 were
not detected in grain but were identified as minor residue components in forage (8.7% TRR,
0.011 ppm) and stover (3.9% TRR, <0.091 ppm). Several free hydroxymetabolites (propazine 2-
hydroxy; atrazine des-ethyl 2-hydroxy; and ammeline) were identified at slightly higher combined
levels in forage (22.2% TRR, 0.028 ppm), grain (12.6% TRR, <0.016 ppm), and stover (8.2%
TRR, <0.193 ppm).

In a Memorandum of Understanding between HED and Griffin Corporation for Propazine (see
1/11/96 memo of M. Metzger), HED has indicated that if the metabolism of propazine is shown
to be similar to the metabolism of chloro-triazines in sorghum, and toxicity of propazine is also
similar, establishment of tolerances and risk assessment would be the same for other triazines.
Tolerances would be set for residues of the parent plus the chlorometabolites. Risk assessment
would be done using parent plus chlorometabolites for carcinogenic risk assessment, and
hydroxymetabolites or total radioactive residues for chronic non-cancer risk assessment.

The submitted sorghum metabolism study indicates that propazine is rapidly and extensively
metabolized in sorghum via: (i) N-dealkylation; (ii) replacement of chlorine by hydroxy; and (ii1)
glutathione conjugation. The results suggest that the metabolism of propazine in sorghum is
similar to published and available plant metabolism studies for other triazine herbicides. The
propazine residues of concern in plants, for the purposes of tolerance establishment and risk
assessment, are those identified by HED in the 1/11/96 Memorandum of Understanding.

The nature of propazine residues in ruminants is understood. In a goat metabolism study where
["*C)propazine was administered orally to a lactating goat at 9.9 ppm (~20x the estimated dietary
burden of 0.5 ppm) in the diet for seven consecutive days, TRR were 0.080-0.238 ppm in milk,
1.123 ppm in liver, 1.041 ppm in kidney, 0.209 ppm in muscle, and 0.160 ppm in fat. The parent
propazine was not detected in goat milk or tissues. The chlorometabolite G-28273 was the
principal residue identified in milk (63.4% TRR, 0.141 ppm), fat (50.4% TRR, 0.080 ppm),
muscle (26.1% TRR, 0.054 ppm), and liver (2.7% TRR, 0.031 ppm). The metabolite G-30033
was identified in milk (9.4% TRR, 0.021 ppm) but not in tissues. The remaining radioactivity in
goat milk and tissues was characterized to be comprised of up to six unknown metabolites.
Although each unknown accounted for <7% TRR in milk, several unknowns were present at
significant levels in goat tissues. None of these unknown residues co-chromatographed with the
17 reference standards including standards of known chloro- and hydroxy-metabolites of triazine
herbicides. When the study is evaluated according to OPPTS GLN 860.1300, the goat
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metabolism data are classified as scientifically unacceptable because of insufficient
characterization of radioactive residues in goat matrices particularly in kidney, liver, and muscle.
However, the Memorandum of Understanding between HED and Griffin stated that if the
available goat metabolism studies adequately and separately determine residues of each
chlorometabolite, each hydroxymetabolite, and TRR for each commodity for which data are
required, further identification work for the metabolism study in which parent propazine was fed
should not be required.

Another goat metabolism study was performed using a radiolabeled hydroxymetabolite of
propazine as the test substance. TRR were 0.025-0.029 ppm in milk, 0.006 ppm in muscle,
0.001 ppm in fat (renal and omental), 0.110 ppm in kidney, and 0.036 ppm in liver taken/collected
from a lactating goat administered orally with [U-'"*C]2-hydroxypropazine at 10.9 ppm in the diet
for three consecutive days. Residue characterization was not conducted in muscle and fat tissues
because of low radioactivity (<0.010 ppm). The test substance, 2-hydroxypropazine, was the
major residue identified in all matrices accounting for 63.5% TRR (0.069 ppm) in kidney, 77.2%
TRR (0.028 ppm) in liver, and 65.0-69.4% TRR (0.017-0.020 ppm) in milk. The only other
metabolite identified was desisopropyl hydroxypropazine, which was detected in minor amounts
in all matrices: 2.9% TRR (0.003 ppm) in kidney, 3.6% TRR (0.001 ppm) in liver and 8.2-8.5%
TRR (0.002 ppm) in milk.

The nature of propazine residues in poultry is understood. TRR were 0.019-0.448 ppm in whole
egg, 0.010-0.669 ppm in egg yolk, 0.024-0.327 ppm in egg white, 1.196 ppm in liver, 0.961 ppm
in composite muscle, and 0.172 ppm in composite fat taken/collected from laying hens orally
administered with [“C]propazine at 20.3 ppm (~ 102x the dietary burden MTDB of 0.2 ppm) in
the diet for 14 consecutive days. The parent propazine was not identified in poultry eggs or
tissues. The only residue component identified was G-28273 which was quantitated in poultry
matrices as follows: liver (4.3% TRR, 0.171 ppm), muscle (18.3% TRR, 0.212 ppm), fat (48.1%
TRR, 0.083 ppm), egg yolk (35.3% TRR, 0.236 ppm). and egg white (51.9% TRR, 0.170 ppm).
Seven unknown compounds were detected in select matrices some of which were observed at
>10% TRR. The petitioner characterized these unknown metabolites to be relatively more polar
than propazine based on the chromatographic profiles.

Based on the available goat and poultry metabolism data, the propazine residues of concern in
animals, for the purposes of tolerance establishment and risk assessment, are those identified by
HED in the 1/11/96 Memorandum of Understanding. The results suggest a Category 3 situation
with regard to the need for animal commodity tolerances as per 40 CFR §180.6. There is no
expectation of finite residues of propazine and its chlorometabolites in animal commodities as a
result of the proposed use on sorghum. Thus, animal feeding studies are not needed, and
tolerances need not be established for meat, milk, poultry, and eggs.

An adequate enforcement method for plants is currently not available and is required for
propazine and its two chlorometabolites (G-30033 and G-28273). Currently, the Pesticide
Analytical Manual (PAM) Vol. II lists Method IV (AG-281) for the determination of only the
chlorometabolite G-28273 in crops and animal tissues. Samples of sorghum forage, grain, and
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stover, that were collected from the sorghum field trials, were analyzed for residues of propazine
and its chlorometabolites by Corning Hazelton analytical method CHW 6641-106 (Method 1,
Rev. 1). The method determines residues of propazine and G-30033 by GC/MSD, while residues
of G-28273 are determined by GC/NPD. The LOQ for each analyte in all sorghum matrices is
0.05 ppm. Overall, the method is adequate for data collection based on acceptable concurrent
method recovery data. HED is recommending that the data-collection method (CHW 6641-106,
Method 1, Rev. 1) be subjected to an independent laboratory validation (ILV) as per GLN
860.1340. If the ILV is successful, the method will be subjected to further validation by Agency
chemists at ACL/BEAD. At this time, animal enforcement methods are not required for the
reinstaternent of propazine uses on sorghum since there is no expectation of finite secondary
residues in animal commodities.

According to FDA’s PAM Volume I, Appendix II, propazine is completely recovered using
Section 302 (Protocol D), partially recovered using Section 303 (Protocol E), and not recovered
using Section 304 (Protocol F). There are no multiresidue methods recovery data for the
chlorometabolites G-30033 and G-28273, and these data are required. To fulfill this requirement,
the petitioner is required to follow the directions for the protocols found in PAM Vol. |,
Appendix II under paragraph (d)(1) of OPPTS GLN 860.1360, starting with the decision tree for
multiresidue methods testing and the accompanying guidance found in the suggestions for
producing quality data.

No storage stability data were submitted to support the sorghum field trials and limited field
rotational crop trials. However, the petitioner has indicated that a storage stability study has been
initiated and will be submitted in a separate report upon completion. Samples from the sorghum
field tnals were stored frozen for 25.7-26.6 months prior to residue analysis. The maximum
frozen storage intervals of samples from the limited field rotational crop trials were 129 days (4.2
months) for lettuce, 79 days (2.6 months) for mustard leaves, 100 days (3.3 months) for radish
tops and roots, 79 days (2.6 months) for tumip tops and roots, 141 days (4.6 months) for wheat
forage, 125 days (4.1 months) for wheat hay, and 89 days (2.9 months) for wheat grain and straw.
The submitted plant and animal metabolism studies are supported by adequate storage stability

data. The chromatographic profiles of residues appeared stable following re-analysis of select
matrices.

Pending submission of supporting storage stability data and label revision, the proposed use of
propazine is supported by acequate residue data. Following a single preemergence broadcast
application of a representative FIC formulation of propazine at 1.47-2.43 Ib ai/A (1.2-2.0x the
proposed single application rate), the results of the sorghum field trials indicate the following: In
sorghum forage harvested at a PHI range of 69-117 days, residues of propazine and G-30033
were each less than the LOQ (<0.05 ppm) in/on 26 treated samples. Residues of G-28273 ranged
0.050-0.087 ppm in/on four treated forage samples but were <0.05 ppm in/on 22 treated samples.
In sorghum grain and stover harvested at a PHI range of 86-152 days, residues of propazine,
G-30033, and G-28273 were each <0.05 ppm in/on 26 treated samples. These data support the
proposed tolerance of 0.25 ppm each for the combined residues of propazine and its two
chlorometabolites (G-30033 and G-28273) in/on sorghum stover, forage, and grain. Residue data
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on the aspirated grain fractions of sorghum are not required since the proposed use of propazine
on grain sorghum is for preemergence or preplant application.

A sorghum processing study is not required at this time but may be needed at a later date.

The nature of propazine residues in rotational crops is adequately understood. The study was
initiated by applying ['*C]propazine to bare sandy loam soil at 2.39 1b ai/A (~2.0x the proposed
single application rate for sorghum). Lettuce, tumip, and spring wheat were then planted in the
treated soil as rotational crops at plantback intervals (PBIs) of 29, 120, and 365 days. At the
29-PBI, total radioactive residues were 1.298 ppm for wheat forage, 5.787 ppm for wheat straw,
and 1.680 ppm for wheat grain heads. At the 120-day PBI, TRR were 0.103 ppm for lettuce,
0.179 ppm for turnip tops, 0.057 ppm for turnip roots, 0.355 ppm for wheat forage, 1.987 ppm
for wheat straw, and 0.928 ppm for wheat grain heads. At the 365-day PBI, TRR were 0.209
ppm for lettuce, 0.450 ppm for wheat forage, 1.028 ppm for wheat straw, and 0.245 ppm for
wheat grain heads. Propazine was identified (<1-43% TRR) in all rotational crop matrices from
all plantback intervals, but appears to decrease with longer plantback intervals. In addition to the
parent, the following metabolites were identified: atrazine des-ethyl (G-30033); propazine 2-
hydroxy (GS-11526); and atrazine des-ethyl 2-hydroxy (GS-17794). Quantitative data pertaining
to the level of metabolite identification is presented in the topical section for OPPTS 860.1850.
The primary metabolic products in rotational crops are similar to those found in the sorghum
metabolism study. The propazine residues of concern in rotational crops, for the purposes of
tolerance establishment and risk assessment, are those identified by HED in the 1/11/96
Memorandum of Understanding.

Two limited field rotational crop trials with propazine were conducted in NC and TX. At each
site, a 4 1b/gal flowable concentrate formulation of propazine was applied as a preemergence
ground spray to grain sorghum, the primary crop, at a nominal rate of 1.2 1b ai/A (1.0x the
proposed single application rate). The primary crop was removed (by cutting) from the plots
approximately 90 days after the test substance application. The following rotational crops were
then planted at each field site: radish or tumip (a root vegetable), lettuce or mustard (a leafy
vegetable), and winter or spring wheat (a cereal grain). The plantback intervals used in the study

were 94, 127, and 242/280 days for the NC field site and 97, 120, 195, and 239 days for the TX
field site.

The results of the NC tnial indicate that residues of propazine, G-30033, and G-28273 were each
below the LOQ of 0.0500 ppm in/on all samples of rotational crop commodities (mustard leaves,
turnip tops/roots, and spring/winter wheat forage, hay, straw, and grain) at all PBIs (94, 127, and
242/280 days). The results of the TX trial indicate that residues of propazine, G-30033, and
G-28273 were each below the LOQ of 0.0500 ppm in/on the following rotational crop
commodities and plantback intervals: (i) lettuce leaves at a 97-day PBI; (ii) radish root at PBIs of
97 and 239 days; (iii) wheat forage at PBIs of 120 and 195 days; (iv) wheat hay, straw, and grain
at PBIs of 97, 120, and 195 days. A few rotational crop commodities from the TX trial showed
quantifiable residues including: (1) lettuce leaves at the 239-day PBI (propazine was detected at
0.0505-0.0510 ppm, G-30033 at 0.137-0.139 ppm, and G-28273 at 0.139 ppm); (i1) radish tops at
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the 97-day PBI (propazine was detected at 0.051-0.052 ppm); and (iii) wheat forage at the 97-day
PBI (G-30033 was detected at 0.102-0.107 ppm). These data trigger the need for extensive field
rotational trial data, as described under OPPTS 860.1900, to determine appropriate plantback
intervals and tolerances for inadvertent residues of propazine and its chlorometabolites.

Analytical standards for propazine are currently available at the National Pesticide Standards

Repository. However, standards for the chlorometabolites G-30033 and G-28273 are not
available and are required.
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Regulatory Recommendations and Residue Chemistry Deficiencies

HED has examined the residue chemistry database for propazine and identified the residue
chemistry deficiencies listed below before the use of propazine on grain sorghum can be
reinstated.

. For consistency of the proposed use pattern with the submitted field trial data, the
following label amendments are required for sorghum: (i) a maximum of one
preemergence application per growing season; (ii) a maximum seasonal rate of 1.2
Ib ai/A; (ii1) a preharvest interval of 70 days for sorghum forage; and (iv) a
preharvest interval of 90 days for sorghum grain and stover.

. A plant enforcement method is required. HED is recommending that the data-
collection merthod (CHW 6641-106, Method 1, Rev. 1) be subjected to an
independent laboratory validation as per GLN 860.1340. If the ILV is successful,
the method will be further validated by Agency chemists at ACL/BEAD.

. There are no multiresidue methods recovery data for the chlorometabolites
G-30033 and G-28273, and these data are required. To fulfill this requirement, the
petitioner is required to follow the directions for the protocols found in PAM Vol.
I, Appendix Il under paragraph (d)(1) of OPPTS GLN 860.1360, starting with the
decision tree for multiresidue methods testing and the accompanying guidance
found in the suggestions for producing quality data.

. The results of an ongoing storage stability study need to be submitted upon
completion to support the storage conditions and intervals of samples collected
from the sorghum field trials and limited field rotational crop trials.

. A set of field accumulation in rotational crop studies is required because in the
confined and limited rotational crop study propazine and its chlorometabolites
were identified in various rotational crops and intervals and quantified at levels
greater than .01 ppm. Based upon these limited field trials, restrictions of not less
than one year for a plant back for propazine are needed on the end-use product
labels. Crops selected for these field trials should be selected on the basis of those
crop rotations that the registrant intends to support. HED may be contacted to
discuss possible reduced sets of field trials to fulfill these requirements. When the
required field rotational crop studies are submitted, appropriate plantback intervals
and tolerances for inadvertent residues of propazine and its chlorometabolites will
be determined.

. Analytical standards for propazine are currently available at the National Pesticide
Standards Repository. However, standards for the chlorometabolites G-30033 and
(G-28273 are not available and are required.
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The tolerances established under 40 CFR §180.243 are currently defined for
residues of propazine per se. Griffin Corporation has filed a petition, PP#7F4837,
to amend 40 CFR §180.243, by establishing tolerances for residues of propazine
and its two chlorometabolites: 2-amino-4-chloro, 6-isopropylamino-s-triazine (G-
30033) and 2,4-diamino-6-chloro-s-triazine (G-28273) in/on sorghum stover,
forage, and grain at 0.25 ppm. The results of a sorghum metabolism study indicate
that the proposed tolerance expression for plants is appropriate. Therefore, HED
is recommending the revision of the residue definition under 40 CFR §180.243 to
specify tolerances for the combined residues of propazine and the
chlorometabolites G-30033 and G-28273. Also, HED recommends that the
designation “(IN)” be deleted from the 40 CFR for all tolerance level entries.

Tolerances for propazine residues of concern in meat, milk, poultry, and eggs are
not required for the purpose of this petition only. The results of the reviewed
ruminant and poultry metabolism studies suggest a Category 3 situation with
regard to the nzed for animal commodity tolerances as per 40 CFR §180.6. There
1s no expectation of finite residues of propazine and its chlorometabolites in animal
commodities as a resuit of the proposed use on sorghum. Thus, animal feeding
studies are not needed, and tolerances need not be established for meat, milk,
poultry, and eggs.

The established tolerance for sweet sorghum should be revoked unless propazine
use on sweet sorghum is proposed and supporting residue data are submitted.
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Background

The PC Code and nomenclature of propazine as well as the physicochemical properties, are
presented in the tables below.

Propazine Nomenclature.

PC Code 006308

Chemucal structure

CH, N~ SN CH,
A A
H,C E[ I;I{ CH,
Common name Propazine
Molecular Formula C,H ,N,Cl
Molecular Weight 229.7
TUPAC name 6-chloro-N* N*-di-isopropyl-1,3,5-triazine-2,4-diamine
CAS name 2-chloro-4,6-bis(isopropylamino)-1,3,5-triazine
(6)—l§hloro—N,N‘ -bis(1-methylethyl)-1,3,5-triazine-2,4-diamine

CAS # 139-40-2

Physicochemical Properties of Propazine.

or specific gravity

Water solubility

3.8 ppmat 25 °C

Solvent solubility
(at 25 °C)

14,252 ppm in acetone
4,696 ppm in 1-octanol

Parameter Value Reference

Melting point 217.7°C RD D219079, 9/26/95, S. Malak
pH 5.66 )

Density, bulk density, }0.46 g/ml.

Vapor pressure

2.9 x 10® mm Hg at 20 °C

2.98 x 107 Torr at 45 °C

Product Chemistry Chapter of the
Propazine Reregistration Standard,
5/19/87

RD D219079, 9/26/95, S. Malak

Dissociation constant,
pK

Not applicable; practically insoluble in water.

Octanol/water
partition coefficient

P=12347
Log P =3.08

RD D219079, 9/26/95, S. Malak

UV/visible absorption
spectrum

Not available
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860.1200 Directions for Use

SRRD issued on June 30, 2004 a Propazine Use Closure Memo which details the food and
nonfood uses for the Reregistration Eligibility Decision (RED) risk assessments. The risk
assessments for propazine will be based on the use sites and usage data in BEAD's LUIS report,
documents presented in the June 215t SMART meeting, and the product labels. Information on
food/feed use patterns that will be supported is presented in Table 1. A tabular summary of the

adequacy of the chemistry science guideline topics, for the purpose of tolerance reassessment, is
presented in Table 2.

Following HED review of the proposed use directions and the submitted field trial data, the
following label amendments are required for grain sorghum: (i) a maximum of one preemergence
application per growing season; (ii) a maximum seasonal rate of 1.2 b ai/A; (iii) a preharvest

interval of 70 days for sorghum forage; and (iv) a preharvest interval of 90 days for sorghum grain
and stover.
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Propazine Summary of Analytical Chemistry and Residue Data Barcodes: D308537, D310517

Table 2. Residue Chemistry Summary for Tolerance Reassessment of Propazine.

Current Tolerances | Additional
GLN Data Requirements (ppm) Data MRID Nos. '
(40 CFR §180.243] | Needed?
860.1200: Directions for Use N/A =Not Yes ? See Table 1
Applicable

860.1300: Nature of the Residue - Plants N/A No 00024330 00024436
00024728 00087881
00111694 44184813°
44184814° 44287315°

860.1300: Nature of the Residue - Animals N/A No 00087890 44184815
44184816° 44184817°

860.1340: Residue Analytical Method

- Plant Commodities N/A Yes * 00041371 00068044
00087887 00112982
00118949 00119532

- Animal Commodities N/A No 00080630 00087889
00112982 00140830

860.1360: Muluresidue Method N/A Yes* PAM Vol. 1

860.1380: Storage Stability Data

- Plant Commodities N/A Yes®

- Animal Commodities N/A No

860.1400: Magnitude of the Residue - Water, Fish, N/A N/A

and Irrigated Crops

860.1460: Magnitude of the Residue - Food N/A N/A

Handling

860.1480: Magnitude of the Residue - Meat, Milk. Poultry, Eggs

- Milk and the Fat, Meat, and Meat Byproducts of None established No 00093525 00140830

Cattle, Goats, Hogs, Horses, and Sheep
- Eggs and the Fat, Meat, and Meat Byproducts of None established No 00087885
Poultry

860.1500: Crop Field Trials

Cereal Grains (Crop Group 15)

13 of 52




HED Records Center Series 361 Science Reviews - File R114340 - Page 15 of 54

Propazine Summary of Analytical Chemistry and Residue Data Barcodes: D308537, D310517

Table 2. Residue Chemistry Summary for Tolerance Reassessment of Propazine.

Current Tolerances | Additional

GLN Data Requirements (ppm) Data MRID Nos.
[40 CFR §180.243] | Needed?
- Sorghum grain 0.25 No 00016607 00016990

00016991 00016992
00026271 00044427
00047878 00063246
00065582 00068044
00087880 00087884
00105170 00111672
00111693 00118949
44287316°

- Sorghum sweet 0.25 Yes’
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Propazine Summary of Analytical Chemistry and Residue Data Barcodes: D308537, D310517

Table 2. Residue Chemistry Summary for Tolerance Reassessment of Propazine.

sorghum forage and
stover

Current Tolerances | Additional
GLN Data Requirements (ppm) Data MRID Nos. '
[40 CFR §180.243] | Needed?
Forage, Fodder, and Straw of Cerzal Grains (Crop Group 16)
- Sorghum forage and stover 0.25 each for No 00016607 00016990

00016992 00026271
00044427 00047878
00063246 00065582
00068044 00087880
00087884 00105170
00111672 44287316’

860.1520: Processed Food/Feed

- Sorghum None established No

860.1650: Submittal of Analytical Reference N/A Yes ?

Standards

860.1850: Confined Accumulation in Rotational N/A No 44184810°
Crops

860.1900: Field Accumulation in Rotational Crops N/A Yes® |44184811°
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Propazine Suramary of Analytical Chemistry and Residue Data Barcodes: D308537, D310517

References were reviewed in the 5/19/87 Residue Chemistry Chapter of the Propazine Registration
Standard. All other references were reviewed as noted.

Based on the submitted residue data, the following label amendments are required for sorghum: (i) a
maximum of one preemergence application per growing season; (ii) a maximum seasonal rate of 1.2 1b
ai/A; (iii) a preharvest interval of 70 days for sorghum forage; and (iv) a preharvest interval of 90 days for
sorghum grain and stover.

DP Barcode D310517, 8/31/05, J. Morales and G. Kramer.

A plant enforcement method is required. HED is recommending that the data-collection method (CHW
6641-106, Method 1, Rev. 1) be subjected to an independent laboratory validation as per GLN 860.1340.
If the ILV is successful, the method will be further validated by Agency chemists at ACL/BEAD.

There are no multiresidue methods recovery data for the chlorometabolites G-30033 and G-28273, and
these data are required. To fulfill this requirement, the petitioner is required to follow the directions for
the protocols found in PAM Vol. I, Appendix II under paragraph (d)(1) of OPPTS GLN 860.1360,
starting with the decision tree for multiresidue methods testing and the accompanying guidance found in
the suggestions for producing quality data.

The results of an ongoing storage stability study need to be submitted upon completion to support the
storage conditions and intervals of samples collected from the sorghum field trials and limited field
rotational crop trials.

The established tolerance for sweet sorghum should be revoked unless propazine use on sweet sorghum is
proposed and supporting residue data are submitted.

Analytical standards for propazine are currently available at the National Pesticide Standards Repository.
However, standards for the chlorometabolites G-30033 and G-28273 are not available and are required.

A set of field accumulation in rotational crop studies is required because in the confined and limited
rotational crop study propazine and its chlorometabolites were identified in various rotational crops and
intervals and quantified at levels greater than 0.01 ppm. Based upon these limited field trials, restrictions
of not less than one year for a plant back for propazine are needed on the end-use product labels. Crops
selected for these field trials should be selected on the basis of those crop rotations that the registrant
intends to support. HED may be contacted to discuss possible reduced sets of field trials to fulfill these
requirements. When the required field rotational crop studies are submitted, appropriate plantback
intervals and tolerances for inadvertent residues of propazine and its chlorometabolites will be
determined.
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Propazine Summary of Analytical Chemistry and Residue Data Barcodes: D308537, D310517

SUMMARY OF SCIENCE FINDINGS
860.1300 Nature of the Residue - Plants

The nature of propazine residues in sorghum is adequately understood. The submitted sorghum
metabolism study indicates that propazine is rapidly and extensively metabolized in sorghum via:
(1) N-dealkylation; (ii) replacement of chlorine by hydroxy; and (iii) glutathione conjugation. The
metabolism of propazine in sorghum is similar to published and submitted plant metabolism
studies for other triazine herbicides.

Consistent with the Memorandum of Understanding between HED and Griffin Corporation for
Propazine (see 1/11/96 memo of M. Metzger), the residues of concern in plants for tolerance
reassessment are the parent plus the chlorometabolites G-30033 and G-28273. Risk assessment
would be done using parent plus chlorometabolites for carcinogenic risk assessment, and
hydroxymetabolites or total radioactive residues for chronic non-cancer risk assessment.

Figure 1 depicts chemical structures of propazine and its chloro- and hydroxy-metabolites that
were tdentified in plants and animals. The Executive Summary of the sorghum.metabolism study
DER is reproduced in this TRED document and follows Figure 1.

FIGURE 1. Propazine and its Metabolites in Plants and Animals.

Common Name (Code)

Chemical Name Substrate Chemical structure
Propazine (G-30028) Sorghum forage, grain, and Cl

stover J\
2-chloro-4,6-bis(isopropylamino)-s- A
triazine 120- and 365-day PBI CH, N N CH

3
lettuce; 120-day PBI turnip /H\ /)\ )\
tops and roots; and 29-, 120-

and 365-day PBI wheat 3 H H 3
forage, grain and straw.

Propazine des-ethyl Sorghum forage and stover Cl

(G-30033) /k
Goat milk X

2-amino-4-chloro-6-(1-methylethy!- Nl N CH,
amino)-s-triazine 120- and 365-day PBI )\ //k /k
or lettuce; 120-day PBI turnip HN N N CH
- ) . tops and roots; 29-, 120- and : H 3
2-amino-4-chloro, 6-isopropylamino-s- 365-day PBI wheat forage;
tiazine) and 29- and 120-day PBI

wheat grain and straw.
DACT Sorghum stover Cl
(G-28273) )\

Goat milk, liver, muscle, ] AN
2,4-diamino-6-chloro-s-triazine and fat N| N

Poultry liver, muscle, fat, H.N N NH

egg yolk, and egg white N
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Propazine

Summary of Analytical Chemistry and Residue Data Barcodes: D308537, D310517

FIGURE 1. Propazine and its Metabolites in Plants and Animals.

Common Name (Code)
Chemical Name

Substrate

Chemical structure

Propazine 2-hydroxy or
2-hydroxypropazine
(G-S11526)

2-hydroxy-4,6-bis-( 1 -methylethyl-amino)-
s-triazine or

2-hydroxy-4,6-bis (isopropylamino)-s-
triazine

Sorghum forage, grain, and
stover

Goat kidney, liver, and milk
(from the goat metabolism
study using [U-*C]2-
hydroxypropazine as the test
substance)

120-day PBI tumnip tops;
29-day PBI1 wheat forage
and straw; and 29- and 120-
day PBI wheat grain.

OH

N
O

H,C N~ N7 “cH

Desisopropy! hydroxypropazine

4-amino-2-hydroxy-6-isopropylaminc-
triazine

Goat kidney, liver, and milk
(from the goat metabolism
study using [U-1*C]2-
hydroxypropazine as the test
substance)

Sorghum forage, grain, and
stover

120- and 365-day PBL
lettuce; 120-day PBI turnip
tops and roots; and 29-, 120-
and 365-day PBI wheat
forage, grain and straw.

Ammeline (GS-17791)

2.4-diamino-6-hydroxy-s-triazine

Sorghum stover

Triazine-methyl-triamine
(CGA-101248)

N-(1-methyl)-1,3,5-triazine-2,4,6-triarnine

Sorghum stover

Prometon (G-31435)

2-methoxy-4.6-bis (1-methylethylamino)-
s-triazine

Sorghum stover
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Propazine Summary of Analytical Chemistry and Residue Data Barcodes: D308537, D310517

FIGURE 1. Propazine and its Metabolites in Plants and Animals.

Common Name (Code)

. Substrate Chemical structure
Chemical Name

Propazine-2-methyl-sulfinyt (GS-1¢141) | Sorghum stover _CH
S

CH, N,/‘§N CH,
H,C N N N CH,
: H H

3

2.4-bis (1-methvlethylamino)-6-
methylsulfinyl-s-tniazine

Sorghum

44287315.der.wpd (Includes MRIDs 44184813 and 44184814)

Griffin Corporation has submitted a sorghum metabolism study with propazine under greenhouse
conditions. Four days after sorghum was seeded in test plots, ['*C]propazine (labeled uniformly
in the triazine ring, specific activity of 49.42 mCi/mmole) was applied as one broadcast spray
directed to the soil of test plots at target rates of 2.4 and 4.8 1b ai/A; the achieved application
rates were verified at 1.96 and 3.91 1b ai/A, respectively. Sorghum forage samples were
harvested 45 days after treatment, while grain and stover samples were harvested 124 days
posttreatment. The in-life phase was conducted by PTRL East, Inc. (Richmond, KY), and the
analytical phase was conducted by PTRL West, Inc. (Richmond, CA).

Total radioactive residues were 0.126, 0.133 and 2.344 ppm in/on sorghum forage, grain and
fodder (stover), respectively. following one application of ["*C]propazine at 1.96 Ib ai/A. At the
treatment rate of 3.91 1b ai/A, the TRR were 0.084, 0.132 and 2.678 ppm in the forage, grain and
stover, respectively. Samples which received the treatment rate of 1.96 b ai/A were selected for
residue characterization and identification.

Residues in/on treated sorghum matrices were extracted using a series of solvent systems.
Solvent extraction with methanol and methanol/water released 67.6% of TRR in forage and
53.4% of TRR in stover. For grain, extraction with methanol and methanol/water released 39.7%
of TRR, and hydrolysis with 6 N HCl further released 34.1% of TRR. Additional radioactivity
was released in sorghum matrices by: (i) methanol/0.1 N HC] for grain; (ii) 0.1 N HCl; and

(11i) 3 N KOH. Nonextractable residues following extraction/hydrolysis accounted for 4.8%,
6.0% and 12.1% TRR in the forage, grain and stover, respectively. The accountabilities were
101.6%, 103.8% and 97.4% in forage, grain and stover, respectively. Residues were identified
and quantitated primarily by C18 and SCX HPLC co-chromatography with confirmatory analysis
by HPLC and/or TLC co-chromatography. These methods successfully identified the
predominant residues in sorghum forage, grain and stover.

In forage, chromatographic analysis of the combined methanol and methanol/water extracts
(subsample B) identified the parent propazine as a trace component at 0.8% TRR (0.001 ppm).
The chlorometabolite, atrazine des-ethyl (G-30033), was identified at 8.7% TRR (0.011 ppm)
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Propazine Summary of Analytical Chemistry and Residue Data Barcodes: D308537, D310517

along with the following hydroxymetabolites: propazine 2-hydroxy (GS-11526) at 13.5% TRR
(0.017 ppm) and atrazine des-ethyl 2-hydroxy (GS-17794) at 8.7% TRR (0.011 ppm).

In grain, chromatographic analysis of the combined methanol and methanol/water extracts
(subsample A) also showed trace amounts of the parent propazine at 0.8% TRR (<0.001 ppm).
Other residue components include atrazine des-ethyl 2-hydroxy (GS-17794) at 10.3% TRR
(0.013 ppm) and propazine 2-hydroxy (GS-11526) at 2.3% TRR (<0.003 ppm).

In stover (fodder), chromatographic analysis of the chloroform layer of the combined methanol
and methanol/water extracts (subsample D) resolved propazine at 0.5% TRR (0.011 ppm). All
other residue components were identified at <10% TRR. Atrazine des-ethyl (G-30033) and
prometon (G-31435) accounted for 1.7% TRR (<0.039 ppm) and 1.6% TRR (0.037 ppm),
respectively. Propazine 2-hydroxy (GS-11526), atrazine des-ethyl 2-hydroxy (GS-17794), and
GS-16141 accounted for 2.7% TRR (0.064 ppm), 3.3% TRR (0.077 ppm), and 3.4% TRR (0.080
ppm), respectively (quantified in the 6 N HCl extracts and combined methanol and
methanol/water extracts of subsample A). Ammeline (GS-17791) and atrazine des-ethyl des-
isopropyl (G-28273) both accounted for 2.2% TRR (<0.052 ppm; quantified in the combined
methanol and methanol/water extracts of subsample A). The ammeline (GS-17791) and atrazine
des-ethyl des-isopropyl (G-28273) peaks, overlapping in all HPLC methods employed in the
study, accounted for an additional 3.7% TRR (0.086 ppm). CGA-101248 accounted for 2.7%

TRR (0.064 ppm; quantified in the combined methanol and methanol/water extracts of subsample
A).

The remaining radioactivity in sorghum matrices was characterized as unassigned or diffuse
radioactivity, accounting for 35.7% TRR (0.045 ppm, ~27 peaks) in forage, 27.1% TRR (0.036
ppm, ~ 10 peaks) in grain, and 46.1% TRR (1.081 ppm, ~49 peaks) in stover. In forage, ~18%
TRR was characterized based on acid hydrolysis (0.1 N HCl and 6 N HCI), and 11.2% TRR was
characterized following base hydrolysis. In grain, 2.1% TRR was characterized based on acidic
methanol extraction, approximately 42% TRR was characterized based on acid hydrolysis (0.1 N
HCI and 6 N HCl), and 13.6% TRR was characterized following base hydrolysis. In stover,
16.1% TRR was characterized based on acid hydrolysis with 0.1 N HCI, and 2.8% TRR was
characterized following base hydrolysis. In forage and grain, the dichloromethane partitioning of
the hydrolysates of the 6 N HC! and 3 N KOH extractions, which were found to contain ~10%
TRR, indicated that the radioactivity compounds were highly polar, water-soluble materials, not

organic. These hydrolysates could not be analyzed by HPLC due to their viscosity after
concentration.

An additional subsample of sorghum stover (subsample B) was subjected to a different extraction
scheme after the initial extraction with methanol and methanol/water in order to maximize the
release of radiocarbon by using increasingly harsh extractions to break down the plant
constituents into various classes of organic materials. Solvent extraction with methanol and
methanol/water released the majority of the TRR (66.5%). Additional radioactivity was released
in sorghum stover by: (i) phosphate buffer (6.5% TRR, 0.152 ppm); (ii) a-amylase (4.0% TRR,
0.095 ppm); (i11) pronase (2.7% TRR, 0.062 ppm); (iv) pectin (3.1% TRR, 0.072 ppm); (v) lignin
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(1.8% TRR. 0.043 ppm); (vi) hemicellulose (5.0% TRR, 0.116 ppm); and (vii) cellulose (4.2%
TRR, 0.099 ppm). Nonextractable residues following extraction/hydrolysis accounted for 1.4%
TRR. No metabolites were identified in the HPLC analyses of the exhaustive/enzymatic
extractions.

Sorghum forage samples were stored frozen for ~8 months prior to extraction, while the grain

and stover samples were stored frozen for 5 months prior to extraction. The time intervals
between extractions and analyses of the test sorghum matrices were not provided. Methanol and
methanol/water extraction conducted 24 months after the original extraction date indicated no

loss of radioactivity. Subsequent chloroform partitioning of the combined methanol extracts,
performed two months after extraction, also yielded a metabolic profile similar to that of the initial
chloroform partitioning. No additional storage stability data are required to support the study.

Based on the results of the sorghum metabolism study, the petitioner concluded that propazine is
rapidly and extensively metabolized in sorghum via: (i) N-dealkylation; (ii) replacement of
chlorine by hydroxy; and (ii1) glutathione conjugation. The petitioner stated that the results of the
study were similar to other published results of triazine herbicides.

860.1300 Nature of the Residue - Livestock

The nature of propazine residues in livestock is adequately understood based on adequate
metabolism studies with goats and hens. Propazine metabolism in animals is similar to that in
plants, involving dealkylation and conjugation. with the triazine ring remaining intact. Consistent
with the Memorandum of Uncerstanding between HED and Griffin Corporation for Propazine
(see 1/11/96 memo of M. Metzger), the residues of concern in animals for tolerance reassessment
are the parent plus the chlorometabolites G-30033 and G-28273. Risk assessment would be done
using parent plus chlorometabolites for carcinogenic risk assessment, and hydroxymetabolites or
total radioactive residues for chronic non-cancer risk assessment. The Executive Summaries of
the animal metabolism study DERs are reproduced below.

Goat, [*C]propazine as the test substance

44184815.der.wpd

Griffin Corporation has submitted a goat metabolism study with propazine. The test substance,
["*C]propazine (labeled uniformly in the triazine ring, specific activity of 49.42 mCi/mmole), was
administered orally to a single lactating goat at 9.9 ppm in the diet. The goat was dosed once per
day for seven consecutive days. Milk was collected twice daily throughout the study, and tissues
(muscle, fat, liver, and kidney) were collected at sacrifice. The in-life and analytical phases of the
study were conducted by PTRL. East, Inc. (Richmond, KY).

Total radioactive residues were 0.080-0.238 ppm in milk, 1.123 ppm in liver, 1.041 ppm in

kidney, 0.209 ppm in muscle, and 0.160 ppm in fat. Radioactivity was highest in liver and kidney,
and lowest in fat. Residues in milk were generally highest in samples collected 8 hours after
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dosing and appeared to have reached a plateau after two days of dosing. The study reported that
a large portion of the administered dose was excreted, with urine and feces (including cage
washes and solids) accounting for a total of ~74% of the administered dose.

Radioactive residues in goat milk and tissues were adequately extracted using water and a
combination of organic solvents. Enzyme hydrolysis was also used to release bound residues in
muscle and fat tissues only. In milk, ~91% of TRR was retained in the aqueous fraction with
hexane extraction. In tissues, ~86-98% of TRR was extractable with water, and additional minor
amounts (<3% TRR) were sequentially extracted with ACN/water, ACN, and hexane.
Nonextractable residues after solvent extraction and enzyme hydrolysis were 18.9% TRR (0.042
ppm) for milk, 10.8% TRR (0.113 ppm) for kidney, 6.1% TRR (0.068 ppm) for liver, 5.9% TRR
(0.012 ppm) for muscle, and 7.2% TRR (0.012 ppm) for fat. These data suggest that further
attempts should have been made to release the nonextractable/bound residues in kidney and liver.

Residues in extracts and hydrolysates were subjected to HPLC analysis. Metabolites were
identified by comparison of retention times or co-chromatography with 17 reference standards
including standards of known chloro- and hydroxy-metabolites of triazine herbicides. The
identities of metabolites were confirmed by TLC co-chromatography.

Approximately 73% of TRR was identified in goat milk, 50% TRR in fat, 26% TRR in muscle,
and <3% TRR in kidney and liver. The parent propazine was not detected in goat milk or tissues.
Atrazine-desethyl-desisopropyl (G-28273) was the principal residue component identified in milk
(63.4% TRR. 0.141 ppm), fat (50.4% TRR, 0.080 ppm), muscle (26.1% TRR, 0.054 ppm), and
liver (2.7% TRR, 0.031 ppm). The metabolite atrazine-desethyl (G-30033) was only identified in
milk (9.4% TRR, 0.021 ppm).

The remaining radioactivity in goat milk and tissues was characterized to be comprised of up to
six unknown metabolites. Although each unknown accounted for <7% TRR in milk, several
unknowns were present at significant levels in goat tissues. None of these unknown residues
co-chromatographed with propazine, propazine-2-hydroxy, ammelide or any other reference
standards used in the study. Region G was the major unknown component in kidney (59.5%
TRR, 0.619 ppm) and liver (76.1% TRR, 0.855 ppm) but was present at lower levels in muscle
(5.8% TRR, 0.012 ppm) and fat (15.6% TRR, 0.025 ppm). Region G was characterized by the
petitioner as stable to glucuronidase, sulfatase, and 3 N HCI hydrolysis. Based on the metabolism
of other triazine herbicides, the petitioner proposed that the unknown may be an acid stable
glutathione conjugate of propazine or one of its biotransformations.

Another unknown, Region A, was quantitated at >10% TRR in muscle (19.9% TRR, 0.042 ppm),
fat (10.3% TRR, 0.016 ppm), and kidney (10.2% TRR, 0.106 ppm). Region E was detected in
kidney as a significant residue at 21.2% TRR (0.221 ppm). The petitioner stated that acid and
enzyme hydrolysis was conducted on the pronase hydrolysate of the aqueous extract of kidney to
further characterize unknown residues. However, no discussion of the results and no
chromatograms for the acid and enzyme hydrolysates were presented.
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Milk samples were stored frozen for <6 months and tissues for ~7 months. Adequate storage
stability data were submitted demonstrating the stability of the metabolic profile in goat Kidney
and liver for up to ~23 months.

Based on the results of the study, the petitioner concluded that propazine is metabolized in goats
via sequential dealkylation of the isopropyl alkyl groups with excretion in the urine, primarily as
the di-dealkylated metabolite (atrazine-desethyl-desisopropyl or G-28273). A water soluble
hydrolytically stable conjugate of propazine or one of its metabolites may also be formed, which is
the major metabolite in goat tissues.

Goat, ["*C]lhydroxypropazine as the test substance

44184817 .der.wpd

Griffin Corporation has submitted a goat metabolism study with [“C]hydroxypropazine. The test
substance, [U-"*C]2-hydroxypropazine (specific activity 55.9 mCi/mmole), was administered
orally to a single goat at 10.9 ppm in the diet. The goat was dosed once per day for three
consecutive days. Milk was collected twice daily throughout the study, and tissues (muscle, fat,
liver, and kidney) were collected at sacrifice. The in-life and analytical phases of the study were
conducted by Corning Hazelton, Inc. (Madison, WI).

Total radioactive residues were 0.025-0.029 ppm in milk, 0.006 ppm in muscle, 0.001 ppm in fat
(renal and omental), 0.110 ppm in kidney, and 0.036 ppm in liver. Radioactivity was highest in
kidney and lowest in fat. Residues in milk were at relatively constant levels during dosing.

Muscle and fat tissues were rot extracted because of low radioactivity (<0.010 ppm). In milk,
~88-91% of TRR was retained in the aqueous fraction following hexane extraction, and the
nonextractable residues were <7% TRR (0.001-0.002 ppm). The majority of radioactivity was
extracted from kidney and liver with methanol/water, with ~40-43% TRR being retained in the
aqueous fraction. In liver, 66% TRR (0.024 ppm) remained in the organic fraction, leaving <8%
TRR (0.003 ppm) as nonextractable residues. In kidney, only ~34% TRR (0.038 ppm) remained
in the organic fraction, and nonextractable residues were <0.05 ppm (26.5% TRR, 0.029 ppm).
Accountabilities were ~93-114%. Residues were identified by HPLC analysis, using 2D-TLC, a
second HPLC method, and/or cation exchange chromatography for confirmation. These methods
successfully identified the predominant residues in goat matrices. No supporting storage stability
data are required because milk and tissue samples from the subject goat metabolism study were
stored frozen and analyzed within 6 months of cotlection.

Approximately 66-81% TRR were identified in goat milk, kidney, and liver. The test substance,
hydroxypropazine, was found to be the major residue in all matrices, accounting for 63.5% TRR
(0.069 ppm) in kidney, 77.2% TRR (0.028 ppm) in liver, and 65.0-69.4% TRR (0.017-0.020
ppm) in milk. The only other metabolite identified was desisopropyl hydroxypropazine, which
was detected in minor amounts in all matrices: 2.9% TRR (0.003 ppm) in kidney, 3.6% TRR
(0.001 ppm) in liver and 8.2-3.5% TRR (0.002 ppm) in milk. The remaining radioactivity was
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attributed to unknowns accounting for 10.3% TRR in kidney, 24.7% TRR in liver, and <14.8%
TRR in milk; no individual peak unknown was present at >0.003 ppm.

Based on the results of the study, the petitioner concluded that hydroxypropazine is metabolized
in goats by N-dealkylation to vield desisopropyl hydroxypropazine. Furthermore, the petitioner
stated that hydroxypropazine, the polar metabolite of propazine, is likely rapidly excreted by
Jactating animals with little deposition into tissues.

Poultry

44184816.der.wpd

Griffin Corporation has submitted a study investigating the metabolism of ['*C]propazine (labeled
uniformly in the triazine ring; specific activity of 49.42 mCi/mmole) in laying hens. The test
substance was orally administered to five hens at 20.3 ppm in the diet. The hens were dosed once
per day for 14 consecutive days. Eggs were collected twice daily, and tissues (liver, fat, and

muscle) were collected at sacrifice. The in-life and analytical phases of the study were conducted
by PTRL East, Inc.

Total radioactive residues were 0.019-0.448 ppm in whole egg, 0.010-0.669 ppm in egg yolk,
0.024-0.327 ppm in egg white. 1.196 ppm in liver, 0.961 ppm in composite muscle, and

0.172 ppm in composite fat. Residues in eggs appeared to plateau after 9 days of dosing. The
study reported that a large portion of the administered dose was excreted, ~77% in the collected
excreta and ~5% in the cage wash.

Approximately 72-104% of TRR in poultry liver, egg yolk, and egg white were readily extracted
using water. For muscle and fat, water extraction only released ~42-45% of TRR. Subsequent
extraction with ACN/water released <5% of the radioactivity from all matrices; additional
extractions with organic solvents released <2% of the radioactivity. Nonextractable residues
remaining after these solvent extractions measured 15.9% TRR (0.191 ppm) in liver, 50.6% TRR
(0.587 ppm) in muscle, 103.6% TRR (0.178 ppm) in fat, 22.6% TRR (0.151 ppm) in egg yolk,
and 0.3% TRR (0.001 ppm) ir egg white. The nonextractable residues of all of these matrices,
except egg white, were subjected to protease hydrolysis. The nonextractable residues remaining
after protease hydrolysis measured 0.5% TRR (0.006 ppm) in liver, 3.9% TRR (0.045 ppm) in
muscle, 34.2% TRR (0.059 ppm) in fat and 0.5% TRR (0.003 ppm) in egg yolk. The
accountabilities ranged ~92-105% for all hen matrices, except fat (~132%).

Residues in extracts and hydrolysates were characterized primarily by HPLC analysis. Residue
components were identified by co-chromatography and/or retention time comparison with

17 reference standards which included several putative chloro- and hydroxy-metabolites of
triazine herbicides. TLC analysis was performed as a confirmatory technique.

Characterization of the radioactive residues in hen tissues and egg samples by HPLC indicated the
presence of at least eight metabolites. The parent propazine was not detected in any extracts
and/or hydrolysates. The only residue component identified was atrazine-desethyl-desisopropy!
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(G-28273) which was quantitated in poultry matrices as follows: liver (4.3% TRR, 0.171 ppm),
muscle (18.3% TRR, 0.212 ppm), fat (48.1% TRR, 0.083 ppm), egg yolk (35.3% TRR, 0.236
ppm), and egg white (51.9% TRR, 0.170 ppm). Seven unknown compounds were found in the
matrices: A (RT 4.0-5.5 min.), B (RT 6.0-7.0 min.), C (RT 9.0-9.5 min.), E (RT 14.0 min.), F
(RT 15.0-16.5 min.), G (RT 17.0-18.0 min.) and H (RT 25.0-26.0 min.). Compounds A, B,C,G
and H were observed at >10% TRR in various matrices. HED would have preferred that
additional attempts, such as LC/MS analysis, were made to identify these compounds. However,
the petitioner characterized these unknown metabolites to be relatively more polar than propazine
based on the chromatographic profiles.

Samples were stored frozen for up to 4 months prior to residue characterization. To demonstrate
the stability of frozen samples while in storage, the extracts of liver tissue and egg white were
reanalyzed by HPLC after approximately 19 months of sample collection. The results of these
analyses indicate that metabolite profiles were stable in liver extracts during frozen storage. In the
case of the egg white extracts, reanalysis indicated that a conjugated form of atrazine-desethyl-
desisopropyl degraded to atrazine-desethyl-desisopropyl during frozen storage.

Based on the study results, the petitioner concluded that all of the metabolites which were
observed in the study were more polar than propazine, indicating that propazine is readily
metabolized in the laying hen to more polar metabolites. The petitioner determined that propazine
was metabolized via dealkylation of the two isopropyl alkyl group, generating atrazine-desethyl-
desisopropyl as a major metabolite. Further degradation to the multiple polar metabolites was
suggested to occur via oxidation and/or conjugation.

860.1340 Residue Analytical Methods

Plant commodities

An adequate enforcement method is currently not available and is required for propazine and its
two chlorometabolites (G-30033 and G-28273), the terminal residues of concern for tolerance
establishment. Currently, the Pesticide Analytical Manual (PAM) Vol. II lists Method IV
(AG-281) for determination of only the chlorometabolite G-28273 in crops and animal tissues.
(G-28273 is extracted from crops and animal tissues by blending the finely chopped material or
tissue with methanol:water (9:1; v:v). The tissue extract is washed with hexane to remove oily
matenials. The methanol/water extract is then taken to dryness, and G-28273 is separated from
co-extractives by partition column chromatography using a pH 7.0 buffer as the stationary phase
and hexane, hexane:ethyl ether (9:1; v:v), and ethyl ether as the sequential mobile phases. The G-
28273 is eluted from the column with ethyl ether. The ethyl ether eluate is evaporated to dryness,
and the residue is dissolved in absolute ethanol for determination of G-28273 by GC with
Dohrmann microcoulometric detection in the chloride-specific mode or Coulson electrolytic
conductivity detection in the nitrogen-specific mode. The detection limit is 0.1 ppm.

Samples of sorghum forage, grain, and stover, that were collected from the sorghum field trials,
were analyzed for residues of propazine and its chlorometabolites by a Corning Hazelton
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analytical method entitled “Determination of Propazine, Desethyl Atrazine (DEA), and Diamino
Atrazine (DAA) in Forage, Grain, and Stover using Capillary Gas Chromatography with Mass-
Selective Detection and Nitrogen-Phosphorous Detection”, dated 10/16/96. Briefly, a
representative sample is soxhlet-extracted with acetone, concentrated by rotary evaporation, and
diluted with acetone. An aliquot is extracted with ethyl acetate and saturated sodium chloride.
The organic layer is reserved. and the water layer is re-extracted. The organic layers are
combined and evaporated to dryness. Residues are redissolved in water and cleaned up on a
Chem-Elut column. Residues are eluted with 15% ethyl acetate/hexane for isolation of propazine
and DEA (G-30033, Fraction A). The eluate is evaporated to dryness, redissolved in ethyl
acetate, and analyzed for propazine and G-30033 using GC/MSD. A second aliquot is taken for
1solation of G-28273. The aliquot is evaporated to dryness and redissolved in water. The water
solution is centrifuged and cleaned up on a Chem-Elut column. Residues of DAA are eluted with
50% ethyl acetate/hexane (fraction B). The eluate is evaporated to dryness, redissolved in
acetone, and cleaned up on a LC-SCX column. Residues are eluted with 1 N ammonium
hydroxide:methanol (1:3, v:v). The eluate is mixed with phosphate buffer (pH 6.5) and ethyl
acetate. The organic layer is reserved, and the water layer is re-extracted. The organic layers are
combined and evaporated to dryness. Residues are redissolved in ethyl acetate and analyzed for
G-28273 using GC/NPD. The limit of quantitation (LOQ) for each analyte in all RACs is 0.05
ppm. This method has been deemed adequate for data collection based on acceptable concurrent
method recovery data.

HED recommends that the data-collection method (CHW 6641-106, Method 1, Rev. 1) be
subjected to an independent laboratory validation (IL.V) as per GLN 860.1340. If the ILV is
successful, the method will be subjected to further validation by Agency chemists at ACL/BEAD.

Animal commodities

At this time, animal enforcement methods are not required for the reinstatement of propazine uses
on sorghum since there is no expectation of finite secondary residues in animal commodities (See
Section 860.1480 Meat, Milk, Poultry, and eggs).

860.1360 Multiresidue Methods

According to FDA’s PAM Volume I, Appendix II, propazine is completely recovered using
Section 302 (Protocol D), partially recovered using Section 303 (Protocol E), and not recovered
using Section 304 (Protocol F). There are no multiresidue methods recovery data for G-30033
and G-28273, and these data are required. To fulfill this requirement, the petitioner is required to
follow the directions for the protocols found in PAM Vol. I, Appendix II under paragraph (d)(1)
of OPPTS GLN 860.1360, starting with the decision tree for multiresidue methods testing and the
accompanying guidance found in the suggestions for producing quality data.
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860.1380 Storage Stability

Plant commodities

Samples from the conducted sorghum field trials and limited field rotational crop trials are not
supported by storage stability data. However, the petitioner has indicated that a storage stability
study has been initiated and will be submitted in a separate report upon completion. Samples
from the sorghum field trials were stored frozen for 25.7-26.6 months prior to residue analysis.
The maximum frozen storage intervals of samples from the limited field rotational crop trials were
129 days (4.2 months) for lettuce, 79 days (2.6 months) for mustard leaves, 100 days (3.3
months) for radish tops and roots, 79 days (2.6 months) for turnip tops and roots, 141days

(4.6 months) for wheat forage, 125 days (4.1 months) for wheat hay, and 89 days (2.9 months)
for wheat grain and straw. The submitted plant and animal metabolism studies are supported by
adequate storage stability data. The chromatographic profiles of residues appeared stable
following re-analysis of select matrices.

Animal commodities

Storage stability data for animal commodities are not required since animal feeding studies are not
needed; there is no expectation of finite secondary residues in animal commodities.

860.1400 Water, Fish, and Irrigated Crops

There are no registered or proposed uses that are relevant to this guideline topic.

860.1460 Food Handling

There are no registered or proposed uses that are relevant to this guideline topic.

860.1480 Meat, Milk, Poultry, and Eggs

Sorghum grain, forage, and stover are livestock feed items. Following tolerance reassessment,

the maximum theoretical dietary burden of propazine has been calculated (see Table 3) as follows:

0.46 ppm for beef cattle, 0.50 ppm for dairy cattle, 0.225 ppm for swine, and 0.20 ppm for
poultry.

Table 3. Calculation of Maximum Dietary Burdens of Propazine to Livestock.

Feedstuff I\‘I?Iba:?;ryl % Diet ! Estimat(e:p"rfn(;lerance Dietary(sl;):];ribution

Beef Cattle

Sorghum grain 86 40 0.25 0.116

Sorghum forage 35 40 0.25 0.286

Sorghum stover 88 20 0.25 0.057
TOTAL BURDEN - 100 -- 0.46
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Table 3. Calculation of Maximum Dietary Burdens of Propazine to Livestock.

Feedstuff I\?a:t)e?l % Diet ! Estimat(e;pio)lerance Dietary( pCponr:;ribution

Dairy Cattle

Sorghum grain 86 40 0.25 0.116

Sorghum forage 35 50 0.25 0.357

Sorghum stover 88 10 0.25 ' 0.028
TOTAL BURDEN -- 100 - 0.50

Swine

Sorghum grain 86 90 0.25 0.225
TOTAL BURDEN - 90 - 0.225

Poultry

Sorghum grain 86 80 0.25 0.200
TOTAL BURDEN - 80 - 0.20

! Table | (OPPTS Guideline 860.1000).
? Contribution = ([tolerance /% DM] x % diet) for beef and dairy cattle; contribution = (tolerance x % diet) for
poultry and swine.

In a goat metabolism study where ['*C]propazine was administered orally to a single lactating
goat at 9.9 ppm in the diet, the parent propazine was not detected in goat milk or tissues. The
metabolite G-28273 was the principal residue identified in milk (63.4% TRR, 0.141 ppm), fat
(50.4% TRR, 0.080 ppm), muscle (26.1% TRR, 0.054 ppm), and liver (2.7% TRR, 0.031 ppm).
The metabolite G-30033 was only identified in milk (9.4% TRR, 0.021 ppm). When the residue
level in milk, which shows the highest residue from the study, is interpolated to 1x of the MTDB,
the expected residue of G-28273 is about 0.007 ppm.

In a poultry metabolism study where ['*Clpropazine was administered at 20.3 ppm in the diet, the
parent propazine was not identified in eggs and tissues. The only residue identified was G-28273
which was quantitated in poultry matrices as follows: liver (4.3% TRR, 0.171 ppm), muscle
(18.3% TRR, 0.212 ppm), far (48.1% TRR, 0.083 ppm), egg yolk (35.3% TRR, 0.236 ppm), and
egg white (51.9% TRR, 0.170 ppm). When the residue level in egg yolk, which shows the
highest residue from the study, is interpolated to 1x of the MTDB, the expected residue of
G-28273 is about 0.002 ppm

The results of animal metabolism studies suggest a Category 3 situation with regard to the need
for animal commodity tolerances as per 40 CFR §180.6. There is no expectation of finite residues
of propazine and its chlorometabolites in animal commodities as a result of the proposed use on

sorghum. Thus, animal feeding studies are not needed, and tolerances need not be established for
meat, milk, poultry, and eggs.
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860.1500 Crop Field Trials

Pending submission of supporting storage stability data and label revision, the proposed use of
propazine is supported by adequate residue data. Following a single preemergence broadcast
application of a representative FIC formulation of propazine at 1.47-2.43 1b ai/A (1.2-2.0x the
proposed single application rate), the results of the sorghum field trials indicate the following: In
sorghum forage harvested at a PHI range of 69-117 days, residues of propazine and G-30033
were each less than the LOQ (<0.05 ppm) in/on 26 treated samples. Residues of G-28273 ranged
0.050-0.087 ppm in/on four treated forage samples but were <0.05 ppm in/on 22 treated samples.
In sorghum grain and stover harvested at a PHI range of 86-152 days, residues of propazine,
G-30033, and G-28273 were each <0.05 ppm in/on 26 treated samples. These data support the
proposed tolerance of 0.25 ppm each for the combined residues of propazine and its two
chlorometabolites (G-30033 and G-28273) in/on sorghum stover, forage, and grain. Residue data
on the aspirated grain fractions of sorghum are not required since the proposed use of propazine
on grain sorghum is for preemergence or preplant application.

The Executive Summary of the sorghum field study DER is reproduced below.

Sorghum grain, forage and stover

44287316.der.wpd

Griffin Corporation has submutted field trial data on sorghum with propazine. A total of 13
sorghum trials were conducted in Regions 2 (GA; I trial), 4 (AR and MO; 2 trials), 5 (IL, KS,
and NE; 3 trials), 6 (OK and TX; 4 trials), 7 (SD; 1 trial), and 8 (CO and TX; 2 trials) during the
1994 growing season. Geographic representation of residue data is adequate since the number
and locations of field trials are in accordance with OPPTS Guideline 860.1500.

The field study was designed to include three plots at each field trial site. Plot 1 was untreated to
provide control samples. Two additional plots each received a single preemergence broadcast
application of the 4 1b/gal flowable concentrate (FIC) formulation at low rates (Treatment Plot 2)
or high rates (Treatment Plot 3). Nominal “low rates” of ~0.75, 1.5, or 2.4 Ib ai/A were applied
in plots with soil described as coarse-, medium-, or fine-textured, respectively. Nominal “high
rates” of ~1.5, 3.0, or 4.8 Ib ai/A were also applied in plots with soil described as coarse-,
medium-, or fine-textured, respectively. Soil analysis was not conducted before application of the
propazine test substance, and the principal study investigator ‘estimated’ the soil texture
designation by direct examination and by using available information sources; the target
application rates for each soil texture were based on these estimates. Application was made in 10-
17 gal/A of water using ground equipment. Samples of sorghum forage (whole green plants)
were collected at the late or hard dough stage at a 69- to 117-day PHI, and samples of sorghum

grain and stover were collected at normal harvest for each test location with a PHI range of 85/86
to 152 days.
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Following treatment, soil samples from each treatment plot were sent to Agvise Laboratories
(Northwood, ND) for texture characterization. The results of soil analysis showed discrepancies
between the field investigator’s “estimates™ and the laboratory determinations of soil texture. It
was reported that the actual applied rates ranged from 60.4-320% of target rates. Consequently,
the study submission only reported residue data from treatment rates bracketing the application
rate of 1.2 1b ai/A, which is the maximum single application rate the petitioner wishes to support
(see 6/30/2004 Propazine Use Closure Memo) and the rate approved for Section 18 (96-TX-02,
dated 1/31/96) use on sorghum for all soil types.

Samples of sorghum forage, grain, and stover were analyzed by a Corning Hazelton analytical
method (CHW 6641-106, Method 1, Rev. 1) entitled “Determination of Propazine, Desethyl
Atrazine (DEA), and Diamino Atrazine (DAA) in Forage, Grain, and Stover using Capillary Gas
Chromatography with Mass-5Selective Detection and Nitrogen-Phosphorous Detection”, dated
10/16/96. The method determines residues of propazine and the chlorometabolite DEA (aka
G-30033) by GC/MSD, while residues of DAA (aka G-28273) are quantitated by GC/NPD. The
LOQ for propazine, DEA, and DAA in all sorghum matrices is 0.05 ppm for each analyte.
Overall, the method is adequate for data collection based on acceptable concurrent method
recovery data.

Samples were stored frozen for 25.7-26.6 months prior to residue analysis. The petitioner stated
that a storage stability study has been initiated and will be submitted in a separate report upon
completion. In the interim, the petitioner cited the storage stability data submitted in conjunction
with a sorghum metabolism study (MRID 44184814). These data indicate that the metabolic
profiles of select sorghum extracts are reasonably unchanged after 25 months of freezer storage.
The petitioner has also cited the available storage stability data (MRID 41258601) for corn
matrices which indicate that residues of DEA and DAA are stable for at least 24 months. A

summary of the residue data from the sorghum field trials with propazine is presented below in
Table 4.

TABLE 4. Summary of Residue Data from Sorghum Field Trials with Propazine.
TO‘?I Residue Levels (ppm) '
Commodity Analyte AII;Z:::. ((l;:)l’i) Median Mean
(b ai/A) n Min. Max. HAFT? (STMdRY | (STMRY Std. Dev.
Sorghum forage | Propazine | 1.47-2.43]|69-117] 26 | <0.05 <0.05 <0.05 <0.05 <0.05 0.0
DEA 26 | <0.05 <0.05 <0.05 <0.05 <0.05 0.0
DAA 26 | <0.05 0.087 0.078 0.05 0.052 0.008
Total 26 | <0.15 <0.187 <0.178 0.150 0.152 0.008
Sorghum grain | Propazine |1.47-2.43185-152] 26 | <0.05 <0.05 <0.05 <0.05 <0.05 0.0
DEA 26 | <0.05 <0.05 <0.05 <0.05 <0.05 0.0
DAA 26 § <0.05 <0.05 <0.05 <0.05 <0.05 0.0
Total 26 | <0.15 <0.15 <0.15 <0.15 <0.15 0.0
Sorghum stover | Propazine | 1.47-2.43 |86-152] 26 | <0.05 <0.05 <0.05 <0.05 <0.05 0.0
DEA 26 | <0.05 <0.05 <0.05 <0.03 <0.05 0.0
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TABLE 4. Summary of Residue Data from Sorghum Field Trials with Propazine.
Total Residue Levels (ppm) '
Commodity Analyte Ang:lCc. ((};:-)['i) : ) Median Mean
(Ib ai/A) n Min. Max. HAFT? (STMdR?) | (STMRY) Std. Dev.
DAA 26 | <0.05 <0.05 <0.05 <0.05 <0.05 0.0
Total 26 | <0.15 <0.15 <0.15 <0.15 <0.15 0.0

For the determination of minimum, maximum, HAFT, median, mean, and standard deviation values, the LOQ (<0.05 ppm)
was used for residues reported as nonquantifiable (NQ).

2 HAFT = Highest Average Field Trial.

? STMdR = Supervised Trial Median Residue.

* STMR = Supervised Trial Mean Residue.

860.1520 Processed Food and Feed

Table 1 of OPPTS 860.1000 lists flour as a processed commodity of grain sorghum. At this time,
residue data on sorghum flour are not needed since this item is used exclusively in the U.S. as a
component for drywall, and not as either human food or a feedstuff. However, because 50% of
the worldwide sorghum production goes toward human consumption, data may be needed at a
later date.

860.1650 Submittal of Analytical Reference Standards

Analytical standards for propazine are currently available at the National Pesticide Standards
Repository. However, standards for the chlorometabolites G-30033 and G-28273 are not
available and are required. Analytical reference standards of propazine and its chlorometabolites
must be supplied and supplies replenished as requested by the Repository. The reference
standards should be sent to the Analytical Chemistry Lab, which is located at Fort Meade, to the
attention of either Theresa Cole or Frederic Siegelman at the following address:

USEPA

National Pesticide Standards Repository/Analytical Chemistry Branch/OPP
701 Mapes Road

Fort George G. Meade, MD 20755-5350
(Note that the mail will be returned if the extended zip code is not used.)

860.1850 Confined Accumulation in Rotational Crops

44184810.der.wpd

The nature of propazine residues in rotational crops is adequately understood. The propazine
residues of concern in rotational crops, for the purposes of tolerance establishment and risk
assessment, are those identified by HED in the 1/11/96 Memorandum of Understanding. The
Executive Summary of the submitted confined rotational crop study DER is reproduced below.
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Griffin Corporation has submitted a confined rotational crop study with propazine. The
radiolabeled test substance, ['*Clpropazine (labeled uniformly in the triazine ring, specific activity
of 49.42 mCi/mmole), was mixed with formulation blank and applied to bare sandy loam soil in
three planting containers at 2.39 Ib ai/A. Lettuce, turnip, and spring wheat were planted in the
treated soil as rotational crops at plantback intervals (PBIs) of 29, 120, and 365 days. The in-life
phase was conducted by PTRL East, Inc. (Richmond, KY), and the analytical phase was
conducted by PTRL West, Inc. (Richmond, CA).

Severe phytotoxicity occurred with the 29-day PBI lettuce and turnip and 365-day PBI turnip
crops, and samples were not collected. It was noted that chlorosis was also observed on the tips
of immature wheat from the 29-day PBI. The petitioner attributes the better survival of the
120-day PBI crops to the growing environment, because the 29- and 365-day PBI rotations were
initiated and mostly maintained outdoors, while the 120-day PBI rotation was conducted entirely
in the greenhouse creating a less stressful condition. '

Total radioactive residues (TRR) accumulated at >0.01 ppm in/on all rotated crops planted 29,
120 or 365 days following treatment. TRR were highest in wheat straw, grain, and forage.
Generally, TRR decreased in wheat crop matrices with increased plantback intervals (PBIs);
however, the TRR actually increased from the 120-day to 365-day PBI in wheat forage and
lettuce. At the 29-day PBI, residues were 1.298, 1.680, and 5.787 ppm in wheat forage, grain,
and straw, respectively; lettuce and turnips were not sampled at this plantback interval. At the
120-day PBI, residues were 0.355, 0.928, and 1.987 ppm in wheat forage, grain, and straw,
respectively, and 0.057-0.179 ppm in lettuce, turnip tops, and turnip roots. At the 365-day PBI,
residues were 0.450, 0.245, and 1.028 ppm in wheat forage, grain, and straw, respectively, and
0.209 ppm in lettuce; turnips were not sampled at this plantback interval.

Extraction with methanol and methanol/water released the majority of the TRR (65-99% TRR)
from rotational lettuce, turnip tops and roots, and wheat forage; the majority of the radioactivity
was released with the initial methanol extraction. Extraction with methanol and methanol/water
was variable in wheat grain and straw: ~50-79% TRR from 29- and 120-day PBI grain and straw
and ~16-18% TRR from 365-day PBI grain and straw. Subsequent acid extraction, mild and
strong acid hydrolysis, and/or base hydrolysis released ~7-21% TRR in lettuce, ~11-18% TRR in
turnip tops and roots, ~14-26% TRR in wheat forage, ~23-61% TRR in wheat grain, and
~19-55% TRR in wheat straw; the majority of the radioactivity in mature wheat matrices (grain
and straw) was tightly bound and mostly released with strong acid and base hydrolysis.
Nonextractable residues remzaining following extraction/hydrolysis accounted for <8% TRR in all
rotational crop matrices, except for 365-day PBI wheat straw which had 13% TRR (0.135 ppm)
as nonextractable residues. A separate subsample was extracted with methanol and
methanol/water and partitioned with chloroform to aid in identifying and quantitating residues.
The extraction procedures exiracted sufficient residues from rotational crop matrices from all
PBIs. Accountabilities were ~74-114%.

The petitioner did not provide the dates of sample extraction and analysis; however, based on the
study initiation and completion dates, samples may have been stored for up to ~2 years.
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Re-analysis of the methanol/water extract of 120-day PBI wheat grain indicated that propazine
had degraded (from 0.117 ppm to 0.042 ppm) to more polar compounds within 4 months of
frozen storage. Re-analysis of the methanol/water extract of 120-day PBI wheat straw indicated a
slight decrease in propazine and a corresponding increase in the metabolites, especially atrazine
des-ethyl 2-hydroxy within 4 months of frozen storage.

Total identified residues ranged 27-88% TRR in all rotated crop commodities, except in 365-day
PBI wheat grain and straw for which only 4-5% TRR was identified. Propazine and the hydroxy
metabolite, atrazine des-ethyl 2-hydroxy (GS-17794), were identified in all rotational crop
matrices from all plantback intervals. The chlorometabolite atrazine des-ethyl (G-30033) was
identified at significant levels in 120-day turnip tops, and 29- and 120-day PBI forage but was a
minor component in 120- and 365-day PBI lettuce, 120-day PBI turnip roots, 365-day PBI wheat
forage, 29- and 120-day PBI wheat grain and straw; atrazine des-ethyl (G-30033) was not
detected in 365-day PBI wheat grain and straw. Another hydroxymetabolite, propazine 2-
hydroxy (GS-11526), was identified only in 120-day PBI turnip tops, 29-day PBI wheat forage,
29- and 120-day PBI wheat grain, and 29-day PBI wheat straw. The petitioner states that since
propazine 2-hydroxy (GS-11526) was detected only in the earlier plantback intervals, it is likely
metabolized further to such compounds such as atrazine des-ethy! 2-hydroxy (GS-17794), which
was present at all plantback intervals. The remaining radioactivity was mostly polar in nature and
did not co-elute with any of the reference standards; most individual peaks were present at <10%
TRR or <0.05 ppm. Unknowns from several acid or base hydrolysates could not be further
identified because of large matrix co-extractives.

The petitioner provided a summary of the extractability and metabolite identification in the
methanol/water extracts of lettuce, turnips, and wheat forage, grain, and straw, which is presented
below without alteration (MRID 44184810). Additional minor amounts of propazine, atrazine
des-ethyl (G-30033), propazine 2-hydroxy (GS-11526), and/or atrazine des-ethyl 2-hydroxy (GS-
17794) were identified in the acid and/or base hydrolysates of wheat forage, grain, and straw.
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A separate subsample of 29-day PBI wheat straw was subjected to an alternate extraction scheme
designed to investigate the incorporation of radioactivity to various plant components. The
results are presented below and were copied without alteration from MRID 44184810. The
extractability indicates that the majority of the radioactivity was not tightly bound, and HPLC
analysis of each extract demonstrated that the metabolic profiles were similar to those observed in
various extracts of other subsamples of wheat straw.

Extract % of TRR (ppm) | HPLC Shown in
Figure #

Methanol-Water 82.9 (4.796) 106
Phosphate Buffer 6.5 (0.375) 107
Stasch Digestion 2.4 (0.140) 108
Protein Digestion 1.9(0.112) 109
Pectin Extraction 2.3 (0.135) 110
Lignin Extraction 2.0(0.117) 111
Hemicellulose Extraction 6.1 (0.355) 112
Cellulose Extraction 2.3(0.131) 113
Post-Extraction Solids 1.0 (0.060) NA

Based on the results of the confined rotational crop study, the petitioner concluded that the
primary metabolic products in rotational crops were similar to those found in a sorghum
metabolism study (refer to the DER for MRIDs 44184813, 44184814, and 44287315). Propazine
metabolism in plants involves N-dealkylation, hydrolysis, and conjugation with glutathione. The
petitioner further states that the study results confirm literature concerning the metabolism of
other triazine herbicides, except that propazine and chloro-residues were detected in wheat grain

in the subject study and chloro-residues are typically not seen in grain with chloro-s-triazine
herbicides.

860.1900 Field Accumulation in Rotational Crops

Two limited field rotational crop trials with propazine were conducted in NC and TX. At each
site, a 4 lb/gal flowable concentrate formulation of propazine was applied as a preemergence
ground spray to grain sorghurn, the primary crop, at a nominal rate of 1.2 1b ai/A (1.0x the
proposed single application rate). The primary crop was removed (by cutting) from the plots and
approximately 90 days after the test substance application. The following rotational crops were
then planted at each field site: radish or turnip (a root vegetable), lettuce or mustard (a leafy
vegetable), and winter or spring wheat (a cereal grain). The plantback intervals (PBI) used in the

study were 94, 127, and 242/280 days for the NC field site and 97, 120, 195, and 239 days for the
TX field site.
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The results of the NC trial indicate that residues of propazine, G-30033, and G-28273 were each
below the LOQ of 0.0500 ppm in/on all samples of rotational crop commodities (mustard leaves,
turnip tops/roots, and spring/winter wheat forage, hay, straw, and grain) at all tested PBIs (94,
127, and 242/280 days). The results of the TX trial indicate that residues of propazine, G-30033,
and G-28273 were each below the LOQ of 0.0500 ppm in/on the following rotational crop
commodities and plantback intervals: (i) lettuce leaves at a 97-day PBI; (ii) radish root at PBIs of
97 and 239 days; (ii1) wheat forage at PBIs of 120 and 195 days; (iv) wheat hay, straw, and grain
at PBIs of 97, 120, and 195 days. A few rotational crop commodities from the TX trial, however,
showed quantifiable residues including: (i) lettuce leaves at the 239-day PBI (propazine was
detected at 0.0505-0.0510 ppm, G-30033 at 0.137-0.139 ppm, and G-28273 at 0.139 ppm); (ii)
radish tops at the 97-day PBI (propazine was detected at 0.051-0.052 ppm); and (iii) wheat
forage at the 97-day PBI (G-30033 was detected at 0.102-0.107 ppm). These data trigger the
need for extensive field rotational trial data, as described under OPPTS 860.1900, to determine
appropriate tolerances for inadvertent residues of propazine and its chlorometabolites.

A set of field accumulation in rotational crop studies is required because in the confined rotational
crop study propazine and its chlorometabolites were identified in various rotational crops and
intervals and quantified at levels greater than 0.01 ppm. Based upon these limited field trials,
restrictions of not less than one year for a plant back for propazine are needed on the end-use
product labels. Crops selected for these field trials should be selected on the basis of those crop
rotations that the registrant intends to support. HED may be contacted to discuss possible
reduced sets of field trials to fulfill these requirements. When the required field rotational crop
studies are submitted, appropriate plantback intervals and tolerances for inadvertent residues of
propazine and its chlorometabolites will be determined.

The Executive Summary of the limited field rotational crop trial DER is reproduced below.

Limited field rotational crop trials

44184811.der.wpd

Griffin Corporation has submitted a limited field rotational crop study with propazine. Two trials
were conducted in Regions 2 (NC) and 8 (TX). In each trial site, a 4 1b/gal flowable concentrate
(FIC) formulation of propazine was applied as a preemergence ground spray to grain sorghum,
the primary crop, at a nominal rate of 1.2 1b ai/A (1.0x the proposed single application rate). The
test substance was applied either on the day of planting (NC) or five days after planting (TX).

The primary crop was to be removed (by cutting) from the plots prior to 90 days after the test
substance application since the target plantback intervals (PBI) the petitioner initially intended to
investigate were 90, 120, and 180 or 210/240 days. However, due to unusually cold and wet
weather, the actual plantback intervals used in the study were 94, 127, and 242/280 days for the
NC field site and 97, 120, 195, and 239 days for the TX field site. The following rotational crops
were planted at the plantback intervals listed above for each field site: radish or turnip (a root
vegetable), lettuce or mustard (a leafy vegetable), and winter or spring wheat (a cereal grain).
The rotational crops were allowed to grow according to good agricultural practices. It was
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reported that extremely cold weather during the winter months impacted the development and
yield of some crops at both test sites. Samples of radish (roots and tops), turnip (roots and tops),
leaf lettuce (leaves), mustard (leaves), wheat (forage, hay, grain, and straw) were collected at
appropriate crop growth stage or at maturity.

A GC/MSD method (CHW 6641-101, Method 1) was used for the analysis of harvested crop
commodities for residues of propazine and its two chlorometabolites: 2-amino-4-chloro-6-
1sopropylamino-s-triazine (desethyl atrazine or DEA; aka G-30033) and 2,4-diamino-6-chloro-s-
triazine (diamino atrazine or DAA; aka G-28273). The LOQ for propazine, DEA, and DAA in all
RAC:s is 0.0500 ppm for each analyte. The efficiency of the method was verified by fortifying
aliquots of control matrix with propazine and its chlorometabolite DAA, each at 0.05, 0.1, and
0.2 ppm and with the chlorometabolite DEA at 0.0575, 0.115, 0.230 ppm. Average method
recoveries ranged 86.8-106% for propazine, 83.3-110% for DEA, and 76.7-98.6% for DAA. The
method is adequate for data collection based on acceptable concurrent method recoveries.

Samples were stored frozen prior to residue analysis. The maximum storage intervals, from
harvest to analysis, were 129 days (4.2 months) for lettuce, 79 days (2.6 months) for mustard
leaves, 100 days (3.3 months) for radish tops and roots, 79 days (2.6 months) for turnip tops and
roots, 141days (4.6 months) for wheat forage, 125 days (4.1 months) for wheat hay, and 89 days
(2.9 months) for wheat grain and straw. No supporting storage stability data were included in the
subject study. In a separate submission for a residue field study on sorghum (MRID 44287316),
it was reported that a storage stability study has been initiated and will be submitted in a separate
report. It was also reported in a sorghum metabolism study (MRID 44287315) that the metabolic
profiles of sorghum extracts did not change 24 months after the initial chromatographic analysis.

A summary of the residue data from the limited field rotational crop trials is presented below in
Table 5. The discrepancies of results from the two test locations were attributed by the petitioner
to be mainly due the fact that the rotational crops in TX were planted on 10/9/95 which is much
later than normal (crops would not typically be planted for commercial production at this time of

the year), and the environmental conditions were adverse for plant growth especially for lettuce
and radishes.

TABLES. Summary of Residue Data in Rotational Crops Following Primary Treatment with Propazine.
Uncorrected Residue Levels (ppm) '
Commodity Analyte A‘:i‘:; (l:z;te, ((1;;31 _ Median Mean
/i ¥Y$) | n | Min. | Max. [HAFT? (STMAR" | (sTMRY) |Sté: Dev-
Lettuce, Propazine 1.21 97 2 }<0.0500| <0.0500 [<0.0500| <0.0500 | <0.0500 -
leaves DEA 2 |<0.0500 | <0.0500 }<0.0500| <0.0500 [ <0.0500 -
DAA 2 [<0.0500 | <0.0500 |<0.0500] <0.0500 | <0.0500 -
Total 2 <0.150 | <0.150 | <0.150 <0.150 <0.150
Propazine 1.21 239 2 10.0505 | 0.0510 | 0.0508 0.0508 0.0508
DEA 2 0.137 0.139 0.138 0.138 0.138 -
DAA 2 0.139 0.139 0.139 0.139 0.129
Total 2 0.327 0.329 0.328 0.328 0.328 --
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TABLES. Summary of Residue Data in Rotational Crops Following Primary Treatment with Propazine.
Uncorrected Residue Levels (ppm) '
Commodity Analyte A??éif;;,l;?e' ((l;f ] _ Median | Mean

' y$) I n | Min. | Max. |HAFT? (STMAR?) | (STMR) | Std- Dev-

Mustard, Propazine 1.19 9% 2 |<0.0500 | <0.0500 |<0.0500| <0.0500 ( <0.0500 -

leaves DEA 2 ]<0.0500 | <0.0500 |<0.0500| <0.0500 | <0.0500 -

DAA 2 |<0.0500 | <0.0500 }<0.0500| <0.0500 | <0.0500 -

Total 2 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 -

Propazine 1.19 127 | 2 ]<0.0500| <0.0500 |<0.0500] <0.0500 [ <0.0500 -

DEA 2 ]<0.0500 | <0.0500 |<0.0500| <0.0500 | <0.0500 -

DAA 2 1<0.0500| <0.0500 |<0.0500| <0.0500 | <0.0500 -

Total 2 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 -

Propazine 1.19 242 | 2 |<0.0500 | <0.0500 |<0.0500| <0.0500 | <0.0500 -

DEA 2 |<0.0500 | <0.0500 |<0.0500] <0.0500 | <0.0500 -

DAA 2 |<0.0500 [ <0.0500 |<0.0500{ <0.0500 | <0.0500 -

Total 2 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 -

Radish, Propazine 1.21 97 2 100510 { 00520 |0.0520 | 0.052 0.052 -

tops DEA 2 [<0.0500 | <0.0500 |<0.0500] <0.0500 | <0.0500 -

DAA 2 1<0.0500| <0.0500 |<0.0500] <0.0500 | <0.0500 -

Total 2 | <015t | <0152 <0152 <0.152 | <0.152 -

Propazine 1.21 239 | 2 [<0.0500| <0.0500 {<0.0500| <0.0500 | <0.0500 -

DEA 2 [<0.0500 | <0.0500 [<0.0500| <0.0500 | <0.0500 -

DAA 2 |<0.0500 | <0.0500 |<0.0500| <0.0500 | <0.0500 -

Total 2 1<0.150 | <0.150 | <0.150 | <0.150 | <0.150 -

Radish, Propazine 1.21 97 2 |<0.0500 | <0.0500 }<0.0500| <0.0500 { <0.0500 -

roots DEA 2 1<0.0500 | <0.0500 |<0.0500| <0.0500 | <0.0500 -

DAA 2 1<0.0500 | <0.0500 |<0.0500| <0.0500 | <0.0500 -

Total 2 1<0.150 | <0.150 | <0.150 | <0.150 | <0.150 -

Propazine 1.21 239 | 2 |<0.0500| <0.0500 {<0.0500{ <0.0500 | <0.0500 -

DEA 2 |<0.0500 | <0.0500 [<0.0500| <0.0500 | <0.0500 -

DAA 2 |<0.0500 | <0.0500 }<0.0500| <0.0500 | <0.0500 -

Total 2 }<0.150 | <0.150 | <0.150 <0.150 <0.150 -

Turnip. Propazine 119 94 2 [<0.0500 | <0.0500 |<0.0500| <0.0500 | <0.0500 .

tops DEA 2 |<0.0500 | <0.0500 |<0.0500( <0.0500 |<0.0500 | -

DAA 2 |<0.0500 | <0.0500 {<0.0500] <0.0500 | <0.0500 -

Total 2 [ <0.150 | <0.150 | <0.150 | <0.150 | <0.150 -

Propazine 1.19 127 | 2 [<0.0500( <0.0500 }<0.0500| <0.0500 | <0.0500 -

DEA 2 [<0.0500 | <0.0500 |<0.0500| <0.0500 | <0.0500 -

DAA 2 1<0.0500 | <0.0500 |<0.0500| <0.0500 | <0.0500 -

Total 2 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 -
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TABLES. Summary of Residue Data in Rotational Crops Following Primary Treatment with Propazine.

e R Uncorrected Residue Levels (ppm) '
. Applic. Rate,{ PBI
Commodity Analyte Medi M
(b avA) (days) : 5 edian ean
n Min. Max. | HAFT (STMdR?) | (STMRY Std. Dev.
Propazine 1.19 242 2 [<0.0500| <0.0500 }<0.0500} <0.0500 | <0.0500 -
DEA 2 [<0.0500] <0.0500 |<0.0500] <0.0500 | <0.0500 --
DAA 2 <0.0500| <0.0500 {<0.0500} <0.0500 [ <0.0500 --
Total 2 ] <0.150 | <0.150 | <0.150 <0.150 <0.150 -~
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TABLE 5. Summary of Residue Data in Rotational Crops Following Primary Treatment with Propazine.
Uncorrected Residue Levels (ppm) '
Commodity Analyte AF:II)::'\,]:E;[& ((];fi . 2 Median Mean
al ¥$) | n | Min. Max. | HAFT? (STMAR?) | (STMR? [ St~ Dev-
Turnip, Propazine .19 94 2 ]<0.0500| <0.0500 {<0.0500] <0.0500 | <0.0500 --
roots DEA 2 [<0.0500| <0.0500 {<0.0500{ <00500 {<0.0s00| -
DAA 2 1<0.0500| <0.0500 [<0.0500] <0.0500 | <0.0500 --
Total 2 | <0.150 | <0.150 | <0.150 <0.150 <0.150 --
Propazine 1.19 127 2 }<0.0500] <0.0500 |<0.0500| <0.0500 | <0.0500 -
DEA 2 ]<0.0500| <0.0500 [<0.0500| <0.0500 | <0.0500 --
DAA 2 }<0.0500| <0.0500 |<0.0500| <0.0500 [ <0.0500 --
Total 2 | <0.150 | «<0.150 | <0.150 <0.150 <0.150 -
Propazine [.19 242 2 [<0.0500] <0.0500 |<0.0500| <0.0500 | <0.0500 --
DEA 2 }<0.0500] <0.0500 |<0.0500| <0.0500 | <0.0500 -
DAA 2 {<0.0500] <0.0500 |<0.0500f <0.0500 [ <0.0500 -
Total 2 | <0.150 | <0.150 | <0.150 <0.150 <0.150 -
Wheat, Propazine 1.19-1.21 94197 4 |<0.0500| <0.0500 {<0.0500| <0.0500 | <0.0500 0.0
forage DEA 4 |<0.0s500] 0.107 | 0.105 | 0.076 0077 | 0032
DAA 4 }<0.0500| <0.0500 |<0.0500| <0.0500 | <0.0500 0.0
Total 4 ]1<0.150 | <0.207 | <0.205 0.176 0.177 0.032
Propazine 1.19-1.21 [120/127] 4 [<0.0500] <0.0500 {<0.0500] <0.0500 | <0.0500 0.0
DEA 4 <0.0500} <0.0500 |<0.0500)] <0.0500 [ <0.0500 0.0
DAA 4 ]<0.0500 | <0.0500 }<0.0500| <0.0500 | <0.0500 0.0
Total 4 | <0.150 | <0.150 [ <0.150 <0.150 <0.150 0.0
Propazine 1.19-1.21 [195/2807 4 [<0.0500| <0.0500 |<0.0500| <0.0500 | <0.0500 0.0
DEA 4 ]<0.0500| <0.0500 |<0.0500|] <0.0500 | <0.0500 0.0
DAA 4 ]<0.0500} <0.0500 |<0.0500] <0.0500 | <0.0500 0.0
Total 4 |<0.150 | <0.150 | <0.150 <0.150 <0.150 0.0
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TABLES. Summary of Residue Data in Rotational Crops Following Primary Treatment with Propazine.
| Applic. Rate. | PBI Uncorrected Residue Levels (ppm) !

Commodity | Anatyte (bai/A) | (days) | 5 | Min. | Max. |HAFT? (Sﬂm“l‘;;) (s¥§:;4) Std. Dev.

Wheat, hay |  Propazine 1.19-1.21 | 94/97 | 4 |<0.0500( <0.0500 {<0.0500] <0.0500 |<0.0500 | 0.0

DEA 4 1<0.0500| <0.0500 |<0.0500| <0.0500 | <0.0500 | 0.0

DAA 4 ]<0.0500| <0.0500 |<0.0500| <0.0500 |<0.0500 { 0.0

Total 4 |<0.150 | <0.150 | <0.150 | <0.150 | <0.150 { 00

Propazine L19-1.21 120127 4 [<0.0500] <0.0500 |<0.0500] <0.0500 }<0.0500 | 0.0

DEA 4 |<0.0500) <0.0500 |<0.0500] <0.0500 | <0.0500 | 0.0

DAA 4 |<0.0500| <0.0500 |<0.0500] <0.0500 | <0.0500 | 0.0

Total 4 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | 0.0

Propazine 1.19-1.21 [195/280| 4 |<0.0500] <0.0500 |<0.0500] <0.0500 {<0.0500 | 0.0

DEA 4 [<0.0500] <0.0500 {<0.0500| <0.0500 |<0.0500| 0.0

DAA 4 |<0.0500| <0.0500 |<0.0500| <0.0500 |[<0.0500| 0.0

Total 4 | <0150 | <0.150 | <0.150 | <0.150 | <0.150 | 0.0

Wheat, Propazine 1.19-1.21 | 94/97 | 4 }<0.0500| <0.0500 |<0.0500| <0.0500 |<0.0500 [ 0.0

straw DEA 4 |<0.0500 <0.0500 [<0.0500| <0.0500 |<00s500| 0.0

DAA 4 1<0.0500] <0.0500 |<0.0500] <0.0500 | <0.0500 | 0.0

Total 4 | <0.150 | <0.150 | <0.150 | <0.150 | <0.150 | 00

Propazine 1.19-1.21 | 120127 4 |<0.0500| <0.0500 [<0.0500| <0.0500 |<0.0500 | 0.0

DEA 4 |<0.0500 | <0.0500 {<0.0500{ <0.0500 |<0.0500| 00

DAA 4 [<0.0500] <0.0500 |<0.0500{ <0.0500 {<0.0500 | 0.0

Total 4 |<0.150 | <0.150 | <0.150 { <0.150 | <0.150 | 0.0

Propazine 1.19-1.21 195280 4 |<0.0500| <0.0500 |<0.0500{ <0.0500 | <0.0500| 00

DEA 4 1<0.0500| <0.0500 {<0.0500| <0.0500 | <0.0500 | 0.0

DAA 4 1<0.0500 | <0.0500 |<0.0500| <0.0500 |<0.0500 | 0.0

Total 4 [<0.150 | <0.150 |<0.150 | <0.150 | <0.150 { 00

Wheat, Propazine 1.19-1.21 | 9497 | 4 |<0.0500 <0.0500 {<0.0500| <0.0500 |<0.0s00| 00

grain DEA 4 [<0.0500 <0.0500 |<0.0500] <0.0500 | <0.0500 | 0.0

DAA 4 ]<0.0500 | <0.0500 |<0.0500| <0.0500 |<0.0500 [ 0.0

Total 4 | <0150 | <0.150 |<0.150 [ <0.150 | <0.150 | 00

Propazine 1.19-1.21 (1201127 4 |<0.0500| <0.0500 |<0.0500| <0.0500 }<0.0500 | 0.0

DEA 4 1<0.0500 | <0.0500 |<0.0500| <0.0500 | <0.0500 | 00

DAA 4 |<0.0500 | <0.0500 |<0.0500| <0.0500 |<0.0500| 00

Total 4 | <0150 | <0.150 |<0.150 | <0.150 | <0.150 | 00

Propazine 1.19-121 1952801 4 |<0.0500| <0.0500 |<0.0500| <0.0500 |<0.0500 | 0.0

DEA 4 [<0.0500| <0.0500 |<0.0500{ <0.0500 | <0.0500 | 0.0
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TABLES. Summary of Residue Data in Rotational Crops Following Primary Treatment with Propazine.

) Uncorrected Residue Levels (ppm) '
Commodity Analyte Applic. Rate, 1 PBI Medi M
(Ib ay/A) (days) : 2 edian ean
n Min. Max. | HAFT (STMdR?) | (STMRY) Std. Dev.
DAA 4 1<0.0500| <0.0500 |<0.0500| <0.0500 | <0.0500 0.0
Total 4 ]<0.150 | <0.150 | <0.150 <0.150 <0.150 0.0

' For the determination of minimum, maximum, HAFT, median, mean, and standard deviation values, the LOQ value for each
analyte (<0.0500 ppm) was used for residues reported as <0.0500 ppm. Standard deviation was not calculated
for <3 samples.

2 HAFT = Highest Average Field Trial.

> STMdR = Supervised Trial Median Residue.

* STMR = Supervised Trial Mean Residue.

TOLERANCE REASSESSMENT SUMMARY

The tolerances established under 40 CFR §180.243 are currently defined for residues of propazine
per se. Griffin Corporation has filed a petition, PP#7F4837, to amend 40 CFR §180.243, by
establishing tolerances for residues of propazine and its two chlorometabolites: 2-amino-4-
chloro, 6-isopropylamino-s-triazine (G-30033) and 2,4-diamino-6-chloro-s-triazine (G-28273)
in/on sorghum stover, forage, and grain at 0.25 ppm. The results of a sorghum metabolism study
indicate that the proposed tolerance expression for plants is appropriate. Therefore, HED is
recommending the revision of the residue definition under 40 CFR §180.243 to specify tolerances
for the combined residues of propazine and the chlorometabolites G-30033 and G-28273.

Tolerances for propazine residues of concern in meat, milk, poultry, and eggs are not required for
the purpose of this petition only. The results of the reviewed ruminant and poultry metabolism
studies suggest a Category 3 situation with regard to the need for animal commodity tolerances as
per 40 CFR §180.6. There is no expectation of finite residues of propazine and its
chlorometabolites in animal commodities as a result of the proposed use on sorghum. Thus,
animal feeding studies are not needed, and tolerances need not be established for meat, milk,
poultry, and eggs.

The proposed tolerance levels of 0.25 ppm for the combined residues of propazine and the
chlorometabolites G-30033 and G-28273 are supported by adequate data pending submission of
supporting storage stability data and label revision. Following a single preemergence broadcast
application of a representative FIC formulation of propazine at 1.47-2.43 1b ai/A (1.2-2.0x the
proposed single application rate), the results of the sorghum field trials indicate the following: In
sorghum forage harvested at a PHI range of 69-117 days, residues of propazine and G-30033
were each less than the LOQ (<0.05 ppm) in/on 26 treated samples. Residues of G-28273 ranged
0.050-0.087 ppm 1n/on four treated forage samples but were <0.05 ppm in/on 22 treated samples.
In sorghum grain and stover harvested at a PHI range of 86-152 days, residues of propazine,
G-30033, and G-28273 were each <0.05 ppm in/on 26 treated samples.
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A set of field accumulation in rotational crop studies is required because in the confined and
limited rotational crop study propazine and its chlorometabolites were identified in various
rotational crops and intervals and quantified at levels greater than 0.01 ppm. Based upon these
limited field trials, restrictions of not less than one year for a plant back for propazine are needed
on the end-use product labels. Crops selected for these field trials should be selected on the basis .
of those crop rotations that the registrant intends to support. HED may be contacted to discuss
possible reduced sets of field trials to fulfill these requirements. When the required field rotational
crop studies are submitted, appropriate plantback intervals and tolerances for inadvertent residues
of propazine and its chlorometabolites will be determined.

The established tolerance for sweet sorghum should be revoked unless propazine use on sweet
sorghum is proposed and supporting residue data are submitted.

HED recommends that the designation “(N)” be deleted from the 40 CFR for all tolerance level
entries. A summary of propazine tolerance reassessment is presented in Table 6.
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Table 6. Tolerance Reassessment Summary for Propazine.

Current Tolerance Reassessed Comments
Commodity Listed in 40 CFR To]erances(Se C t C Omodi Definition]
§180.243 (ppm) ppm)| [Correct Com ty nition
Sorghum, forage 0.25 (N) 0.25
Sorghum, grain 0.25 (N) 0.25
Sorghum, grain, stover 0.25 (N) 0.25
Sorghum, sweet 0.25 (N) Revoke No registered uses on sweet
sorghum.

Codex/International Harmonization

There is no Canadian tolerance, Mexican tolerance, or Codex MRL for residues of propazine
in/on sorghum; therefore, no compatibility questions exist with respect to the Codex MRL.

Attachments:
Attachment 1: International Residue Limit Status
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ATTACHMENT I

INTERNATIONAL RESIDUE LIMIT STATUS

CHEMICAL: Propazine

CODEX NO.
CODEX STATUS: PROPOSED U.S. TOLERANCES:
No Codex Proposal Petition No: PP#7F4837

Step 6 or above

Agency Reviewer: W. Donovan, G. Kramer

Residue (if Step 8): Residues Proposed For Inclusion in the
Tolerance Expression: Propazine and its two
chlorometabolites G-30033 and G-28273

Limit Limit
Crop(s) (mg/kg) Crop(s) (mg/kg)
Sorghum, stover ................. .. 0.25
Sorghum, forage ... ................ 0.25
Sorghum, grain .. .................. 0.25
CANADIAN LIMITS: MEXICAN LIMITS:
No Canadian limit ___ No Mexican limit
Residue: Residue:
Limit Limit
Crop(s) (mg/kg) Crop(s) (mg/kg)

NOTES:
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RESIDUE CHEMISTRY BIBLIOGRAPHY FROM OPPIN (Sorted by MRID)

00016607

00016990

00016991

00016992

00024330

00024436

00024728

00026271

Cheung, M.W ; Kahrs, R.A. (1979) Residues in Sorghum Resulting from Applications
of Milocep SL - Preplant Incorporated and Preemergence Applications: Report No.
ABR-79015. Summary of studies 237815-B through 237815-F. (Unpublished study
received Mar 16, 1979 under 100-604; submitted by Ciba-Geigy Corp., Greensboro,
N.C.; CDL:237815-A)

Davidson, W.E. (1978) Metolachlor + Propazine; Dual(R) 8E + Milogard(R) 4L:
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under 100-EX-62; submitted by Ciba- Geigy Corp., Greensboro, N.C.;
CDL:235981-B)
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Milogard(R) 80W: Grain Sorghum: AG-A No. 4926 II B. (Unpublished study
received Nov 24, 1978 under 100-EX-62; submitted by Ciba-Geigy Corp.,
Greensboro, N.C.; CDL:235981-C)

Turner, W_E. (1978) Metolachlor + Propazine; Dual(R) 8E + Milogard(R) 80W:
Grain Sorghum: AG-A No. 4995 A. (Unpublished study received Nov 24, 1978
under 100-EX-62; submitted by Ciba- Geigy Corp., Greensboro, N.C.;
CDL:235981-D)
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12(?7 ):103-108. (Unpublished submission received Jul 19, 1978 under 201-403;
submitted by Shell Chemical Co., Washington, D.C.; CDL.:234469-F)

Lamoureux, G.L.; Stafford, L.E.; Shimabukuro, R.H. (1972) Conjugation of
2-Chloro-4,6-bis(alkylamino)-s-triazines in higher plants. Journal of Agricultural and
Food Chemistry 20(5):1004- 1010. (Unpublished submission received Jul 19, 1978
un- der 201-403; submitted by Shell Chemical Co., Washington, D.C.;
CDL:234471-C)

Montgomery, M.L.; Freed, V.H. (1964) Metabolism of Triazine herbicides by plants.
Joumal of Agricultural and Food Chemistry 12 (1):11-14. (Unpublished submission
received Jul 19, 1978 under 201-403; submitted by Shell Chemical Co., Washington,
D.C.; CDL:234470-AF)

Gardner, R.C.; Smith, L.L.; Hunter, J.H.; et al. (1979) Supportive Residue Data for
Bladex(R) Herbicide infon Sorghum. (Unpublished study received Aug 10, 1979
under 201-281; prepared in cooperation with Dow Chemical Co. and others,
submitted by Shell Chemical Co., Washington, D.C.; CDL:238925-E)
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00041371

00044427

00047878

00063246
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00068044
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00087880

Shell Development Company (1974) Residue Determination of Triazine Herbicides in
Crops: GLC-AFID-Method. Method MMS-R-405-1 dated Jun 1974. (Unpublished
study received Aug 28, 1980 under 476- 2156; submitted by Stauffer Chemical Co.,
Richmond, Calif.; CDL:243177-J)

Shell Chemical Company (1974) Sorghum Grown in Soil Treated with Bladex:
TIR-24-154-73. (Unpublished study including TIR-24- 184-73 and TIR-24-177-73,
received on unknown date under 5F1532; CDL:094036-F)

Hargan, R.P.; DeKraker, J.D.; King, E.; et al. (1968) Residue Report: Sorghum:
GS-14260: AG-A No. 1370. (Unpublished study including AG-A nos. 1336, 1315
and 1735, received Jan 12, 1969 under 0G0953; prepared in cooperation with
Lindsey Seed Co., submitted by Geigy Chemical Co., Ardsley, N.Y.; CDL:091622-F)

Geigy Chemical Company (1970) Residue Data Summary and Analyses.
(Compilation; unpublished study received Jul 26, 1971 under 1F1048;
CDL:091875-1)

Ciba-Geigy Corporation (1977) Terbutryn - Sorghum; Tank Mixes of Terbutryn plus
Atrazine or Propazine - Sorghum: Preplant Incorporated Applications: Summary of
Residue Data: Report No. ABR- 77044. (Compilation; unpublished study received
Aug 26, 1977 under 100-496; CDL:231418-A)

Wilson, G.R.; Dubelman, S. (1981) Residues of Alachlor in Sorghum Forage, Stover,
and Grain following Preemergent Treatment with Alachlor in Tank-mix Combinations
with Propazine and Bifenox: Report No. MSL-1577. Final rept. Includes undated
methods entitled: Analytical residue method for alachlor in sorghum forage, stover,
and grain; Analytical residue method for bifenox (Modown) in sorghum; Analytical
residue method for propazine in sorghum forage, stover, and grain. (Unpublished
study received May 27, 1981 under 524-285; prepared by ABC Laboratories, Inc.,
submitted by Monsanto Co., Washington, D.C.; CDL:245225-A)

Mattson, A.M.; Solga, J. (1963) Residues in Body Tissues of Sheep and Cattle
Receiving Simazine in Their Diet As Compared with Residues of Propazine and
Atrazine in Animals Similarly Treated. Includes method nos. AG-9 dated Nov 1,
1962; AG-14 dated Jan 30, 1963; AG-15 dated Jan 31, 1962; AG-26 dated Oct 23,
1963. (Unpublished study received Mar 15, 1965 under SF0447; submitted by Geigy
Chemical Corp., New York, N.Y.; CDL:090488-E)

Kahrs, R.A. (1981) Propazine - Sorghum: Report No. ABR-81044. Summary of
studies 070546-A through 070546-C, 070547-A through 070547-C, 070548-A
through 070548-D and 070549-A through 070549- D. (Unpublished study received
Dec 17, 1981 under 2F2618; submitted by Ciba-Geigy Corp., Greensboro, N.C.;
CDL:070545-A)
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Grown Sorghum: Report No. GAAC-71051. (Unpublished study received Dec 17,
1981 under 2F2618; submitted by Ciba- Geigy Corp., Greensboro, N.C.;
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1981 under 2F2618; CDL:070547-A)
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(Compilation; unpublished study received Dec 17, 1981 under 2F2618;
CDL:070547-C)
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{Unpublished study received Dec 17, 1981 under 2F2618; submitted by Ciba-Geigy
Corp., Greensboro, N.C.; CDL: 070548-B)
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Propazine, Atrazine, Simazine, and Their Chloro Metabolites in Whole Milk. Method
no. AG-331 dated Dec 14, 1978. (Unpublished study received Dec 17, 1981 under
2F2618; submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:070548-D)
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chloro-4,6-bis(isopropylamino)-s-triazine (propazine-14C) in the milk goat and sheep:
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2F2618; submitted by Ciba-Geigy Corp., Greensboro, N.C.; CDL:070549-A)
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Receiving Simazine, Atrazine, and Propazine). (Compilation; unpublished study
received Aug 1, 1966 under 7F0525; CDL:090628-H)

Adams, S.; Dubelman, S. (1982) Residues of Propachlor, Propazine, and Atrazine in
Field Treated Sorghum Following Preemergent Application with Ramron/Milogard or
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(Unpublished study received Jun 21, 1982 under 524-328; submitted by Monsanto
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1967 under 8F0687; CDL.:092992-B)
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Grain following Preemergent Applications of Acetochlor Alone or in Tank Mix
Combinations with Atrazine, Roundup, Propazine, and Bifenox: MSL-2567.
(Unpublished study received Nov 18, 1982 under 524-EX-56; prepared in
cooperation with Craven Laboratories, Inc., submitted by Monsanto Co.,
Washington, DC; CDL:071245-A)
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Field Treated Sorghum following Preemergent Application with Ramrod/Milogard or
Postemergent Application with Ramrod/Atrazine Tank Mixes: Report No. MSL
2244. (Unpublished study received Nov 3, 1982 under 524-328; prepared in
cooperation with Craven Laboratories, Inc. and Analytical Bio-chemistry
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