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The Interregional Research Project No. 4 (IR-4), on behalf of the Agricultural Experiment
Stations of various states, has submitted a petition for the establishment of permanent tolerances
for residues of the herbicide clethodim (Select® Herbicide 0.94EC (also called Prism) and
Select® 2EC Herbicide (EPA Reg. Nos 59639-78 and 59639-3)). The proposed tolerances for the
combined residues of clethodim [(E)~()-2-[1-[[(3-chloro-2-propenyl)oxy]imino]propyl]-5-[2-
(ethylthio)propyl]-3-hydroxy-2-cyclohexen-1-one] and its metabolites containing the 5-(2- -
(ethylthiopropyl)cyclohexene-3-one and 5-[2-(ethylthio)propyl]-5-hydroxycyclohexene-3-one
moieties and their sulphoxides and sulphones for the raw agriculture commodities are as follows:
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Root Vegetables Except Sugar Beets (Subgroup 1B) . ........... 1.0 ppm
~ Leaves of Root and Tuber Vegetables, exc. sugar beets (Group 2) . 2.0 ppm

Leaf Petioles (Subgroup4B) .. ... ... .. i 0.5ppm
Melon (Subgroup 9A) . . ... .. ... 2.0 ppm
Squash/Cucumber (Subgroup9B) ............. ... 0.5 ppm
Cranberry . ... ...oiviioniin i 0.5 ppm
SEAWDEITY .. ittt 5.0 ppm
Clover, forage .. .....ccuuiiiein it innaanns 10.0 ppm
Clover,hay ........... e e 20.0 ppm

Clethodim (SELECT® 2 EC, EPA Reg. No. 59639-3; SELECT® or PRISM® Herbicide, EPA
Reg. No. 59639-78; and SELECT SUPER® Herbicide, EPA Reg. No. 59639-102) is currently
registered for post-emergence control of annual and perennial grasses in alfalfa, cotton, dry
beans, peanuts, onions, dry bulb onions, soybeans, sugar beets, and tomatoes. The petitioner is
proposing the use of PRISM® Herbicide (EPA Reg. No. 59639-78), a 0.94 1b/gal EC, on the
crops listed above. '

Permanent tolerances have been established under 40 CFR §180.458(a)(1), (4), and (5) for the
combined residues of the herbicide clethodim and its metabolites containing the 2-cyclohexen-1-
one moiety in/on the fat, meat, and mbyp of cattle, goats, hogs, horses, poultry, and sheep at 0.20
ppm, milk at 0.05 ppm, eggs at 0.20 ppm, cottonseed at 1.0 ppm, potatoes at 0.5, soybeans at
10.0 ppm, potato flakes and granules at 1.0 ppm, cottonseed meal at 2.0 ppm, and soybean
soapstock at 15.0 ppm. In addition, permanent tolerances are established under 40 CFR
§180.458(a)(3) and (6) for the combined residues of clethodim and its metabolites containing the
5-(2-ethylthiopropyl)cyclohexene-3-one and 5-(2-ethylthiopropyl)-5-hydroxycyclohexene-3-one
moieties and their sulphoxides and sulphones, expressed as clethodim, in/on dry bulb onions at
0.20 ppm, sugar beet roots at 0.20 ppm, sugar beet tops at 0.50 ppm, and sugar beet molasses at
2.0 ppm.

* Time limited tolerances (set to expire on 4/30/01) are established under 40 CFR §180.458(a)(2)
for the combined residues of clethodim and its metabolites containing the 5-(2-
ethylthiopropyl)cyclohexene-3-one and 5-(2-ethylthiopropyl)-5-hydroxycyclohexene-3-one
moieties and their sulphoxides and sulphones, expressed as clethodim, in/on alfalfa forage at 6
ppm, alfalfa hay at 10 ppm, dry beans at 2 ppm, peanuts and peanut hay at 3 ppm, peanut meal at
5 ppm, tomatoes at 1 ppm, tomato paste at 3 ppm, and tomato puree at 2 ppm. Tolerances have
also been proposed for residues in/on tuberous and corm vegetables, sunflowers, and canola
(PP#7F4873). ‘

Residue chemistry data associated with this petition were reviewed by the Dynamac Corporation.
The data assessment has undergone secondary review within RAB3 and has been revised to
reflect current HED and OPP policies.

The chemical structure for clethodim is given below:
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CONCLUSIONS

OPPTS 830 Series GLNs: Product Properties

The product chemistry data for clethodim were previously submitted. The manufacturing

1.
process of technical grade active ingredient (TGAI) and the formulations were reviewed
(PP#9F3743, M. Nelson, 3/12/90). No deficiencies and no toxicological concems for any
clethodim impurities were cited.

OPPTS GLN 860.1200: Proposed Uses -

2. The proposed use directions for carrots and radish (the root vegetables except sugar beets,

crop subgroup 1b), radish top (the leaves of root and tuber vegetables, group 2), celery (the
leaf petioles, crop subgroup 4b), cantaloupes (the melon, crop subgroup 9a), summer squash
and cucumbers (the squash/cucumber, crop subgroup 9b), clover, cranberries, and
strawberries are adequate.

3a. No new plant metabolism study has been submitted with this petition. Metabolism studies for

clethodim in/on carrots, soybeans, and cotton were previously reviewed (PP#9F3743, MRIDs
41030137 & 41030138, M. Nelson, 3/12/90). The qualitative nature of the clethodim residue
in plants is adequately understood for root crops and oil seed crops. HED prevously
concluded that the residues of concern are clethodim and its metabolites containing the 2-
cyclohexen-1-one moiety. However, the residues of concem are now described as clethodim
and metabolites containing the 5-(2-(ethylthiopropyl)cyclohexene-3-one and
5-(2-(ethylthiopropyl)-5-hydroxycyclohexene-3-one moieties and their sulphoxides and

| sulphones in order to harmonize with the Codex MRL (PP#4F4340, D203378, J. Morales,

1/31/95).

3b. For future petitions on crops other than root crops and oil seed crops, additional metabolism

data may be required.



4. Metabolism studies of [propyl-1-*C]-clethodim in a lactating goat and laying hens were
previously reviewed (PP#9F3743, MRID# 41030139 & 41030140, M. Nelson, 3/12/90). The
nature of the residue in ruminants and poultry is adequately understood for the purposes of
the subject petition. HED prevously concluded that the residues of concern are clethodlm and
its metabolites containing the 2-cyclohexen-1-one moiety.

5a. Method RM-26B-2 was validated for the analyses of residues of clethodim in/on radish,
carrots, cucumbers, cranberries, and strawberries. The fortification levels were 0.14 ppm and
0.25 ppm for radish, 0.09 ppm - 0.23 ppm for carrots, 0.09 ppm - 1.2 ppm for cucumbers,
0.05 ppm - 1.0 ppm for cranberries, and 0.05 ppm - 20 ppm for strawberries. Average
recoveries for all commodities were within the acceptable range for all fortification levels
tested. The method RM-26B-2 for the determination of clethodim and its metabolites in
radish, carrots cucumbers, cranberries, and strawberries is acceptable for data collection and
enforcement purposes.

5b. Method RM-26B-3 (a modification of RM-26B-2) was validated for the analyses of residues
of clethodim in/on celery, cantaloupes, and clover. The fortification levels-were 0.5 ppm and
5.0 ppm for celery, 0.1 ppm - 5.0 ppm for cantaloupes, 0.5 ppm - 2.0 ppm for clover forage,
and 0.2 ppm - 20 ppm for clover hay. Average recoveries for all commodities were within the
acceptable range at all fortification levels tested. The method RM-26B-3 for the
determination of clethodim and its metabolltes in celery, cantaloupes, and clover is
acceptable for data collection.

5c. The common moiety method RM-26B-3 for the determination of clethodim and its
metabolites is similar to the common moiety method RM-26B-2, The method RM-26B-2 has
previously undergone a successful Petition Method Validation by the Agency (PP#9F3734,
MRID 41389901, M. Nelson, 5/4/90), and a confirmatory method, RM-26D-2 is also
available. Both methods (RM-26B-2 & RM26D-2) have been forwarded to FDA as
ecforcement methods for inclusion in PAM II.

OPPTS GLN 86 : i -

6. Adequate analytical methodology is available to enforce tolerances for residues of clethodim
and its metabolites in animal commodities. The Agency has concluded that the compound
specific method, EPA-RM-26D-2, is suitable for enforcement of tolerances for total
clethodim residues in crops and animal tissues, and it has been forwarded to FDA for
publication in the Pesticide Analytical Manual, Volume II (PAM II).
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7.

The petitioner has previously submitted data (1991; MRID 43166406, and 1992, MRID
43166407) describing the testing of clethodim and its metabolites through FDA Multiresidue
Methods. These data, which have been forwarded to FDA for review, and indicate that
adequate recoveries of clethodim, clethodim sulfoxide, and 5-OH clethodim sulfone have
been obtained under FDA's multiresidue protocols (PP#9F3743, M. Nelson's memo of
3/12/90). : :

8.

The submitted storage stability data are adequate to support the residue field trials for carrots,
radish, celery, cucumbers, summer squash, cantaloupes, clover, cranberries, and strawberries.
The storage stability data showed that residues of clethodim and its metabolites are stable
under frozen storage for 720 days (24 months) in carrots, 475 days (16 months) in radish, 739
days (24.6 months) in celery, 526 days (17.5 months) in cucumbers, 484 days (16 months) in
summer squashes, 689 days (23 months) in cantaloupes, 309 days (10 months) in clover
forage, 297 days (10 months) in clover hay, 673 days (22.4 months) in cranberries, and 810
days (27 months) in strawberries. Correction of the residue data for storage degradation is not
required. ~

9a.

9.

The submitted carrot and radish field trial data and geographic representation for the
root vegetables (except sugar beets)crop subgroup 1b are adequate to satisfy the
requirements described in OPPTS 860.1500 for a tolerance. Eight carrot field trials were
conducted in CA (4), FL (1), MI (1), TX (1), and WA (1); and four radish trials were
conducted in FL (1), MI (1), NY (1) and WA (1). Carrot samples were harvested 29-31 days
following the last of two applications of clethodim (0.94 Ib/gal EC) at 0.236-0.256 Ib
ai/A/application, at 14-15 day retreatment intervals (RTI), for a total of 0.480-0.512 1b
ai/A/season (~1x the maximum proposed rate). Combined residues of clethodim ranged from
<0.25 t0 <0.39 pom. Radish root samples were harvested 14-15 days post-treatment
following a single treatment with clethodim at 0.246-0.252 Ib ai/A/season (1x rate).
Combined residues were <0.45 ppm (<LOQ) in/on all radish samples. The submitted residue
data indicate that the proposed 1.0 ppm tolerance for residues of clethodim and its
metabolites in/on the root vegetables except sugar beets (crop subgroup 1b) is adequate.

The submitted radish top residue data and geographic representation for the leaves of -
root and tuber vegetables (excluding sugar beets) crop group 2 are adequate to satisfy
the requirements described in OPPTS 860.1500 for a tolerance. Four radish top trials
were conducted in FL (1), Ml (1), NY (1) and WA (1) following a single treatment with
clethodim (0.94 Ib/gal EC ) at 0.25 Ib ai/A/season (1x rate), and harvested 14-15 days post-
treatment. Combined residues of clethodim were <0.46-<0.58 ppm in/on eight samples of
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9c.

radish tops. These data indicate that the proposed 2.0 ppm tolerance for residues of
clethodim in/on the leaves of root and tuber vegetables (crop group 2, excluding sugar beets)
is too high; the appropriate tolerance for residues of clethodim and its metabolites in/on the
leaves of root and tuber vegetables (crop group 2, excluding sugar beets) should be 1.0 ppm.
Therefore, a revised Section F must be submitted proposing a tolerance at 1.0 ppm for
residues of clethodim in/on the leaves of root and tuber vegetables.

The submitted celery residue data and geographic representation for the leaf petioles
crop subgroup 4b are adequate to satisfy the requirements described in OPPTS
860.1500 for a tolerance . Five celery field trials were conducted in CA (2), FL (1), ML (1),
and TX (1). Samples were harvested 29-31 days following the last of two applications at
0.24-0.29 Ib ai/A/application, at 14- or 15-day RTIs, for a total seasonal rate of 0.49-0.57 lb
ai/A (~1x the maximum proposed rate). Combined residues of clethodim were <0.40 - <0.53
ppm in/on celery. The proposed tolerance of 0.5 ppm for residues of clethodim in/on the
leafy petioles (crop subgroup 4b) is not adequate; the appropriate tolerance for residues of
clethodim and its metabolites in/on the leafy petioles (crop subgroup 4b) should be 0.6 ppm.
Therefore, a revised Section F must be submitted proposing a tolerance at 0.6 ppm for
the leafy petioles crop subgroup 4b.

9d. The submitted cantaloupe residue data and geographic representatidn for the melon

9e.

crop subgroup 9a are adequate to satisfy the requirements described in OPPTS
860.1500 for a tolerance. Eight cantaloupe field trials were conducted in CA (3), FL (1), Ml
(1), SC (2), and TX (1). Samples were harvested 13-14 days (20 days, one test) following the
last of two applications at 0.243-0.316 Ib ai/A/application, at 12-14 day RTIs, for a total of
0.490-0.619 1b ai/A/season (~1x the maximum proposed rate). Combined residues of
clethodim were <0.20-<1.3 ppm in/on cantaloupes. These data indicate that the proposed
tolerance of 2.0 ppm for residues of clethodim and its metabolites in/on the melon crop
subgroup is adequate.

The submitted squash (summer) and cucumber residue data and geographic
representation for the squash/cucumber crop subgroup 9b are adequate to satisfy the
requirement described in OPPTS 860.1500 for a tolerance. Five summer squash field
trials were conducted in NY (1), SC (1), FL (1), MI (1) and CA (1); and six cucumber field
trials were conducted in FL (1), MI (1), NY (1), SC (1), TX (1) , and WI (1). Samples of
summer squash were harvested 13 or 14 days following the last of two foliar applications of
clethodim (0.94 Ib/gal EC) at 0.237-0.256 b ai/A/application, at 11-15 day RTIs, for a total
seasonal rate of 0.478-0.507 Ib ai/A (~1x the maximum proposed rate). Cucumber samples
were harvested 13 or 14 days after two foliar applications of clethodim at 0.25 Ib
ai/A/application, at 12-14 day RTIs, totaling 0.50 Ib ai/A (1x). Combined residues of
clethodim were non-quantifiable (<LOQ; or <0.40 ppm) in/on all squash samples. Combined
residues of clethodim were also non-quantifiable (<LOQ; or <0.27 ppm) in/on all cucumber
samples. The submitted summer squash/cucumber residue data are adequate to support the
proposed tolerance of 0.50 ppm for residues of clethodim and its metabolites in/on the
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squash/cucumber crop subgroup 9b.

of.

The submitted clover residue data and geographic representation are adequate to
satisfy the requirements described in OPPTS 860.1500. Three clover field trials were
conducted in OR (3). Samples were harvested 15 days following a single application of

 clethodim (0.94 Ib/gal EC) at 0.25 1b ai/A/season (1x the proposed maximum rate).

9g.

oh.

Combined residues were <3.1-6.1 ppm in/on forage samples and 11.2-15.3 ppm in/on hay
samples. These data indicate that the proposed tolerances with regional registration (limited
to ID, OR, WA) for residues of clethodim and its metabolites in/on clover forage (10 ppm)
and hay (20 ppm) are adequate. »

The submitted cranberry residue data and geographic representation are adequate to
satisfy the requirements described in OPPTS 860.1500. Three cranberry field trials were
conducted in MA (1), WI (1), and WA (1). Combined residues of clethodim were 0.12-0.32
ppm infon cranberry samples harvested 29 or 30 days following the last of two applications
of clethodim (0.94 Ib/gal EC) at 0.241-0.277 Ib ai/A/application, at 14-21 day RTls, fora
total of 0.492-0.516 Ib ai/Afseason (1x the maximum proposed rate). These data support the
proposed tolerance of 0.5 ppm for residues of clethodim and its metabolites in/on cranberries.

The submitted strawberry residue data and geographic representation are adequate to
satisfy the requirements described in OPPTS 860.1500, Seven strawberry field trials were

" conducted in CA(2), FL (1), MI (1), NJ (1), NC (1), and WA (1). Combined residues of

10.

clethodim were 0.42-2.28 ppm in/on strawberry samples harvested 3-4 days after the last of
two applications of clethodim (0.94 Ib/gal EC) at 0.230-0.268 Ib ai/A/application, at 13- or
14-day RTIs, for a total of 0.47-0.50 Ib ai/A/season (~1x the maximum proposed rate).
These data indicate that the proposed 5.0 ppm tolerance for residues of clethodim and its
metabolites in/on strawberry is too high, and that a tolerance of 3.0 ppm would be
appropriate. Therefore, the petitioner must submit a revised Section F proposing a
tolerance of 3.0 ppm for residues of clethodin in/on strawberries. '

T N 860:1520:
There are no regulated processed food or feed items derived from the commodities associated
with this petition; therefore, a discussion of tolerances for processed commodities is not
relevant.

60.1480: il

11a.

The established tolerances on meat and milk are adequate to cover the proposed uses.
According to Table 1 of OPPTS 860.1000 and the recommended and established
tolerances for clethodim, the maximum theoretical dietary burdens were determined to be
14.41 ppm and 14.91 ppm for beef and dairy cattles, respectively. Based on the previous
feeding studies, the secondary residues in meat and milk will not exceed the established

7



tolerances.

11b.  As there are no poultry feed items associated with the current petition, no secondary
residues are expected to occur in poultry tissues and eggs.

12. A confined rotational crop study of [ring-4,6-'*C]-clethodim with carrots, lettuce, and
~ wheat (MRID 41030211) was conducted. The study was reviewed by E. B. Conerly
(EFGWB Science Chapter for Clethodim, 06/26/1990). Results indicated that there is no
need for field rotational crop trials. A 1- month plantback interval for crops rotated with
alfalfa was specified (D 236382, M. Collantes, et. al, 2/10/98). The use directions
submitted with the current petition do not specifically address rotational crops. The
directions for use on fallow or nonproducing agricultural land state do not plant any crop
“for 30 days after application unless clethodim is registered for use on that crop.

In; ion; 1

13.  There are no established Codex maximum residue limits (MRLs) for residues of
clethodim in/on the commodities discussed in the subject petition; therefore, there are no
_ questions with respect to Codex/U.S. tolerance compatibility. Codex MRLs are currently
established on various crop and livestock commodities in terms of the sum of clethodim
and its metabolites containing 5-(2-ethylthiopropyl)cyclohexene-3-one and 5-(2-
ethylthiopropyl)-5-hydroxycyclohexene-3-one moieties and their sulphoxides and
sulphones, expressed as clethodim.

RECOMMENDATIONS

There are no residue chemistry data requirements that would preclude the establishment of
permanent tolerances for residues of clethodim and its metabolites in/on the root vegetables

~ except sugar beets (crop subgroup 1b), the melon (crop subgroup 9a) the squash/cucumber (crop
subgroup 9b), clover, and cranberries.

Provided a revised Section F is submitted, as specified in Conclusions 9b, 9c & Sh, HED
concludes that there are no residue chemistry data requirements that would preclude the ,
establishment of permanent tolerances for residues of clethodim and its metabolites in/on the
leaves of root and tuber vegetabl&s (group 2), the leaf petioles (crop subgroup 4b), and
strawberries.

HED recommends that the tolerances for the combined residues of clethodim [(E)-(+)-2-[1-[[(3-
chloro-2-propenyl)oxy Jimino]propyl]-5-[2-(ethylthio)propyl]-3-hydroxy-2-cyclohexen-1-one} -
and its metabolites containing the 5-(2-(ethylthiopropyl)cyclohexene-3-one and 5-(2-
(ethylthiopropyl)-5-hydroxycyclohexene-3-one moieties and their sulphoxides and sulphones be
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established as follows:

Vegetable, Root, Except Sugar Beet, Subgroup

Vegetable, Leaves of Root and Tuber, Except Sugar Beet, Group
Leaf Petioles Subgroup ' i

Melon Subgroup

- Squash/Cucumber Subgroup

Cranberry

Strawberry

Clover, forage

Clover, hay

HED will now initiate a Human Health Risk Assessment for these uses.

1.0 ppm

1.0ppm

0.6 ppm
2.0 ppm
0.50 ppm
0.50 ppm
3.0 ppm
10.0 ppm
20.0 ppm



The product chemistry data for clethodim were previously submitted. The manufactunng process
of the technical grade active ingredient (TGAI) and the formulations were reviewed
(PP#9F3743, M. Nelson, 3/12/90). No deficiencies and no toxncologlca.l concerns for any
clethodim impurities were cited.

OPPTS GLN 860.1200: Proposed Uses

The petitioner has submitted a copy of the end-use product label for the 0.94 1b/gal EC of clethodim
(PRISM® Herbicide; EPA Reg. No. 59639-78) together with supplemental label describing the
amount, frequency, and timing of application of clethodim for the proposed uses.

The registered label states that applications may be made using ground or aerial equipment in a
minimum of 5 or 3 gallons of water/A, respectively. Spot treatments may be made using hand
sprayers or high-volume sprayers using hand guns with a 2-1% PRISM® Herbicide mix. The
label specifies a maximum seasonal application rate of 0.5 Ib ai/A (0.25 Ib ai/A in Long Island,
NY). The label prohibits application of clethodim through any type of irrigation system, and
specifies a 12-hour restricted entry interval. Rotational crop restrictions are not specified with
the exception of uses on fallow land which specify a 30-day PBI for crops without registered
clethodim uses. The supplemental directions provided for each crop state that a crop oil
concentrate containing at least 15% emulsifier should be used at 1% v/v of finished spray volume
unless tank mix instructions indicate otherwise.

Root vegetables, except sugar beets (crop subgroup 1B). The proposed use allows up to two
applications (one only for radish) at 0.25 Ib ai/A/application with a minimum 14-day RTI; a 30-
day preharvest interval (PHI;15-day PHI for radish) is proposed. :

Leaves of root and tuber vegetables except sugar beet (crop group 2). The proposed use allows
up to two applications (one only for radish and turnips) at 0.25 Ib ai/A/application with a
minimum 14-day RTT; a 30-day PHI (15 days for radish and turnips) is proposed.

Leaf petioles (crop subgroup 4B) The proposed use allows up to two applications at 0. 25 Ib
ai/A/application with a minimum 14-day RTI; a 30-day PHI is proposed.

Melon and squash/cucumber (crop subgroups 94 and 9B). The proposed use allows up to two
applications at 0.25 1b ai/A/application with a minimum14-day RTI; a 14-day PHI is proposed.

Strawberry. The proposed use allows up to two applications at 0.25 Ib allA/apphcatlon to
strawberries with a minimum 14-day RTT; a 4-day PHI is proposed.

10
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Cranberry. The proposed use allows up to two applications at 0.25 Ib ai/A/application to
cranberries with a minimum 14-day RTI; a 30-day PHI is proposed.

Clover (for seéd productioh only). The proposed use allows a single application of clethodim at
0.25 Ib ai/A to clover grown for seed; a 15-day PHI is proposed. Use is limited to ID, OR, and
WA. : ' ‘

The proposed use directions for carrots and radish (the root vegetables except sugar beets crop
subgroup 1b), radish top (the leaves of root and tuber vegetables, group 2), celery (the leaf
petioles crop subgroup 4b), cantaloupes (the melon crop subgroup 92), summer squash and
cucumnbers (the squash/cucumber crop subgroup 9b), clover, cranberries, and strawberries are
adequate.

60.1300; i -

No new plant metabolism study has been submitted with this petition. Metabolism studies for
clethodim in/on carrots, soybeans, and cotton were submitted with PP#9F3743 (MRIDs
41030137 & 41030138) and discussed in the memo of 3/12/90 (M. Nelson). Immature carrots,
soybeans, and cotton were treated twice at a 14-day interval with a 50:50 tautomeric mixture of
‘ring [6-"*C]-clethodim at a rate equivalent to 0.25 Ibs. ai/A as a postemergence foliar spray;
grown to maturity in a greenhouse; and harvested with PHI’s of 20, 30, and 70 days. The major
metabolic pathways of clethodim (C) in plants are initial sulfoxidation to clethodim suifoxide
(CSO, structure shown below) followed by further oxidation to clethodim sulfone (CSO,),
elimination of the chloroallyloxy side chain to give the imine sulfoxide (ISO) and sulfone (ISO,),
and hydroxylation to form the 5-OH sulfoxide (5OH-SO) and sulfone (SOH-S0O,, structure
shown below). Clethodim sulfoxide and clethodim sulfone conjugates were also detected as
major or minor metabolites, depending on plant species and subfractions. Data are shown in
Table 1. Also present as a minor metabolite was the aromatic sulfone. A study designed to follow
the fate of the chloroallyloxy group was done side-by-side with the '*C-ring-labeled clethodim
study discussed above. The results showed that the chloroallyloxy moiety cleaved from
clethodim underwent extensive metabolism, eliminating the chlorine atom and incorporating the
three carbon moieties into natural plant components (with some being evolved as *CO,). Studies
have been conducted only in a root crop (carrots) and two oilseeds (soybean and cotton) and it
cannot be stated that the nature of the residue is understood in alf plants. The residues of concern
in Tuberous and Corm Vegetables (Crop Subgroup 1-C), sugar beets, sunflowers, canola, other
root crops, and oil seed crops are clethodim and its metabolites containing the 5-(2-
(ethylthiopropyl)cyclohexene-3-one and 5-(2-(ethylthiopropyl)-5-hydroxycyclohexene-3-one
moieties and their sulphoxides and sulphones.
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[ Table. 1. Chacacterization of Clethodim Metabolites in Plant Tissues
ppm (calculated as clethodim from “C -labeled clethadim)
‘ “ Component Soybean | Soybean Cottonseced | Cotion Carrot Root | Carrot
Bean Foliage Foliage - Leaves

e - - - | 0.003
cso 124 165 |0003 0ss  |om 350
CS0, 0.178 0.25 0.002 0.054 0014 - |o13
ISO 0.302 3.38 0.004 2.40 0.040 4.93

I 1SO, 0314  |243 0.002 0.55 0.034 132

H 50H-SO 0.275 | <005 <0.001 0.19 0.026 0.36

] 50H-S0, 0.414 08 0.001 0.054 0.030 0.42
Arom. SO, | 058 0.14 <0.001 0.068 0.006 0.067
Others 0.271* 3.63¢ 0.0045" 422° 0.052* 2419

I CSO-Conj. | 0329 692 | <oom 0.37 0.024 1.90

" CSO,-Conj.” | 0.050 0.56 <0.001 0.18 0.002 0.1

u Other Conj. | 0.383° 5110 0.020¢ 425 | o041 5.98°
Non- 0.058 2.48 0.032 0.62 0015 - |118
extractable '
Totals 3872 27.94 0.069 13.51 0397 2232

W 5. LS - RS N—
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® Composed of 29 “C metabolites

® Composed of >4 “C metabolites .

= Contained radioactivity too low to allow further characterization.
Abbreviations are referenced in the previous text,

HED Comments/Conclusions:

No new plant metabolism study has been submitted with this petition. Metabolism studies for
clethodim in/on carrots, soybeans, and cotton were previously reviewed (PP#9F3743, MRIDs
41030137 & 41030138, M. Nelson, 3/12/90). The qualitative nature of the clethodim residue in
plants is adequately understood for root crops and oil seed crops. HED previously concluded
that the residues of concern are clethodim and its metabolites containing the 2-cyclohexen-1-one
moiety. However, the residues of concern are now described as clethodim and metabolites
containing the 5-(2-(ethylthiopropyl)cyclohexene-3-one and
5-(2-(ethylthiopropyl)-5-hydroxycyclohexene-3-one moieties and their sulphoxides and
sulphones in order to harmonize with the Codex MRL. (PP#4F4340, D203378, J. Morales,
1/31/95).

For future petitions on crops other than root crops and oil seed crops, additional metabolism data
may be required.

A metabolism study has been previously submitted and reviewed: “The in vivo Metabolism of
[propyl-1-**C]-Clethodim in a Lactating Goat,” 12/29/88, Lab ID# MEF-0038, MRID# 410301-
39 (PP#9F3743, M. Nelson, 3-12-90).

The total radioactive residue in milk plateaued at about 0.035 ppm by the evening of day two.
The milk was lyophilized for solvent extraction of metabolites. About half the “*C activity was
extractable into organic solvents. It was composed of clethodim (<0.001 ppm), clethodim
sulfoxide (0.006-0.013 ppm), and S-methyl sulfoxide (0.001-0.005 ppm). The other half of the
1C activity was water-soluble and was shown by isotopic dilution to be *C-lactose (0.014-0.017
ppm, as clethodim equivalents).

Most (77-95%) of the *C activity in tissues and blood was extractable into organic solvents, with
the acetonitrile and methanol-water fractions containing the highest levels of activity. Those two
fractions were pooled for residue characterization, and the metabolic profiles of that extractable
activity are given in Table 2. -

The dominant metabolic process in the ruminant (goat) is oxidation of clethodim to clethodim
sulfoxide and, to a lesser extent, clethodim sulfone. Clethodim can also be converted to the S--
methyl derivative, which can be oxidized to S-methyl sulfoxide and S-methyl sulfone
derivatives. Cleavage of the oxime N-O bond in clethodim produces the imine, which is rapidly
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oxidized to'imine sulfoxide. In a minor process, clethodim can be hydroxylated to 5-OH, which
can be oxidized to 5-OH sulfoxide. Alternately, clethodim sulfoxide may be hydroxylated to 5-
OH sulfoxide. The S-methyl derivative is formed only from clethodim; the literature does not
support the formation of S-methyl sulfoxide from clethodim sulfoxide. Thus, the S-methyl
metabolites have significance only if animals are exposed to clethodim, and this is limited
because clethodim is rapidly oxidized to sulfoxides and sulfones in plants. '

H Cc 0.047 0.114 0.005 0.000 0.000 0.000 0.002
H Cs0 0.067 0.137 - 0.139 0.025 0.017 0.014 | 0.037 1
“ €80, 0.006 0.013 0.000 0.000 0.000 0.000 0.000
E SMSO 0.019 0.025 0.116 -1 0.021 -1 0.009 0.011 0.023
ISO 0.005 0.006 0.016 0.000 0.000 0.000 ‘ 0.004
50H-80, 0.004 0.000 0.000 0.000 0.000° | 0.000 0.000 “

* The unidentified activity was polar in nature and remained at the origin (TLC).

HED Comments/Conclusions:

Metabolism studies of [propyl-1-*C]-clethodim in a lactating goat and laying hens were
reviewed (PP#9F3743, MRID# 41030139 & 41030140, M. Nelson, 3/12/90). The nature of the
residue in ruminants and poultry is adequately understood for the purposes of the subject
petition. HED prevously concluded that the residues of concem are clethodim and its metabolites
containing the 2-cyclohexen-1-one moiety.

In conjunction with the magnitude of the residue studies, the petitioner submitted a method
description and validation data for Chevron Chemical Method RM-26B (Revision 2 and 3) used
to determine residues of clethodim and its metabolites in/on crop commodities.

Method RM-26B-2 was used for the analyses of residues of clethodim in radish, carrots

cucumbers, cranberries and strawberries. The method involves extraction with aqueous methanol,
cleanup by alkaline precipitation and acidic back extraction, oxidation to the pentanedioic acid

14
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moieties, derivatization to the corresponding dimethyl esters (DME and/or DME-OH), partition
of the dimethyl esters in CH,Cl,, and determination by gas chromatography-flame photometric
detection in the sulfur mode (GC-FPD-S). The total residue is expressed as clethodim
equivalents. This method RM-26B-2 has successfully completed a Petition Method Validation
(PMYV) in EPA Laboratories (M. Nelson's memo of 5/4/90).

The validated LOQ for residues of DME and DME-OH (calculated as clethodim) are as follows:
0.05 ppm in/on strawberry and cranberry, 0.14 or 0.11 ppm in/on carrots, and 0.16 or 0.29 ppm
in/on radish roots.

Method RM-26B-3

Method RM-26B-3 (a modification of RM-26B-2) was used for the analyses of residues of
clethodim in/on celery, cantaloupes, and clover. The analyses were conducted in Valent
Technical Center, Dublin, CA. Method RM-26B-3 measures total residues of clethodim and its
metabolites as two common moieties in plant or animal tissues by gas chromatography. The
method cannot distinguish between clethodim and sethoxydim. The method involves extraction
with methanol or water, followed by cleanup with alkaline precipitation and acid back extraction
into dichloromethane. An alkaline hydrogen peroxide oxidation converts sulfides and sulfoxides
to sulfones and then to dicarboxylic acids. The dicarboxylic acids are derivatized to dimethyl
esters which are partitioned into dichloromethane; the measurement of the pentanedioic acid
dimethyl esters (DME sulfone and DME-OH sulfone) is by gas chromatography-flame
photometric detection in the sulfur mode (GC-FPD-S). Quantitation is from a standard curve
using DME and DME-OH and the total residue is expressed as clethodim equivalents. For
recovery studies, the samples may be fortified with clethodim, clethodim sulfoxide, or 5-OH
clethodim sulfone, common metabolites of clethodim in plants. Calculations were provided to
show the method of conversion of detected DME or DME-OH to clethodim, clethodim sulfoxide,
or 5-OH clethodim sulfone. This method modifies RM-26B-2 by updating measurement
parameters and calculation procedures and modifying the silica gel cleanup procedure.

The validated LOQ for residues of DME and DME-OH (calculated as cléthodim) are as follows:
0.2 ppm each in/on celery, 0.1 ppm each in/on cantaloupe; 0.5 ppm each in/on clover forage.

Method validation data are presented in Table 3. For method validation, control samples of
radish (roots and tops), carrots, cranberry, and strawberry were fortified with clethodim or
clethodim sulfoxide and 5-OH-clethodim sulfoxide at 0.05-20.0 ppm. Method recoveries of
DME and 5-OH-DME were typically within the acceptable range (70-120%), except for carrots
fortified with 5-OH-clethodim sulfoxide at 0.09 ppm, for which recoveries of 5S-OH-DME were
consistently high (x=135+13%, 1=7). Concurrent recoveries of DME and 5-OH-DME were
generally acceptable with some minor exceptions, such as consistently high recoveries of 5-OH-
DME (x=130+17%, n=16) from carrot roots fortified with 5-OH-clethodim sulfoxide at 0.09
ppm, and low recoveries from strawberry of both DME and 5-OH-DME (%=61-69) at the 2.0 and
20 ppm fortification levels. Apparent residues were nondetectable in/on all control samples.
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Table 3. Recovery of clethodim residues from fortified crop control samples analyzed using a GC/FPD method -

hevron Metho o. RM—Z

/ Range Ave.: 8D Range Ave. 8D
Method Validation Recoveries
: 0.14/0.25° 5 88-127(2)° | 10618 | 62-83(3) | 71%7
Radishtops | 0.14/025 4 104-132(2) | 12014 | 64-82(1) 76+3 |
| 12711 3 103107 | 105=2 76-81 78%3 |
44753203 Cucumbers 0.11 4 95-117 105+9 87-94 91+3
45027802 Carrotroot | 0.12/0.09 7 111-122 1) | 1174 | 113-1516) | 13513
45027807 Cranberry 0.05 3 96-110 1018 | 116-124(2) | 12125
0.5 4 67-83 (1) 767 84-114 98 £ 13
10 5 66-81 (2) 746 72-106 92414
H45027sos Strawberry | 0.05-20.0 9 44-96 (2) 78416 43-92(2) 72414
“ Concurrent Method Recoveries . '
45027803 | Radishroot | 0.14/0.25 10 86-124 (1) | 10812 66-77 (4) 72+4
Radishtops | 0.14/0.26 8 104-129 (4) 4413 69-102(1) | s6+11 i
1.16/1.06 2 91, 100 80, 94
45027802 Carrotroot | 0.09/0.12 16 88-136 (8) | 11815 | 102-150 (12) | 130 %17 ||
1.82.3 2 74,77 76 75,72 74 u
f| 45027804 Celery 0.20-5.0 11 71-98 916 62-107(1) | 8811
_ u45027806 Squash 0.2-2.0 12 64-100(2) | 81x12 | 62-105(3) T7+6
44753203 | Cucumbers | 0.09-12 14 86-118 101+12 89-116 1056
45027805 | Cantaloupe 0.1-5.0 18 68-110(1) | 89%12 65-122(3) | 8815 “
45027809 | Clover forage | 0.5-20 8 63-112(1) | 89%17 56-123 (3) 9549
Clover hay 0.2-20 7 84-105 81421 62-88 (2) 7510
45027807 Cranberry 0.05 2 112, 118 115 146, 156 151
0.5 1 70 NA 97 NA
1.0 4 66-89 (1) 74%10 72-108 89+ 17
45027808 | Strawberry 0.05 18 72-114 95+ 10 54-146 (5) | 9824
0.5 2 73,74 73 63,103 (1) 83
1.0 1 61 NA 84 NA
20 16 | 44-86(10) | 6511 43-92 (9) 6912
20.0 6 36-86 (2) 69+ 18 33-78(3) | 6117
: Samples were formuﬁed with clethodim or clethodim mm W ’

Indicates that samples were fortified simultaneously with clethodim or clethodim sulfoxide apd 5-OH- -
clethodim sulfoxide, respectively, but at slightly different fortification levels.
¢ Values in parentheses indicate the number of samples with recoveries outside the 70-120% acceptable range.
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HED Comments/Conclusions:

Method RM-26B-2 was validated for the analyses of residues of clethodim and its metabolités
in/on radish, carrots cucumbers, cranberries, and strawberries. The fortification levels were 0.14
ppm and 0.25 ppm for radish, 0.09 ppm - 0.23 ppm for carrots, 0.09 ppm - 1.2 ppm for
cucumbers, 0.05 ppm - 1.0 ppm for cranberries, and 0.05 ppm - 20 ppm for strawberries.
Average recoveries for all commodities were within the acceptable range at all fortification levels
tested. The method RM-26B-2 for the determination of clethodim and its metabolites in radish,
carrots, cucumbers, cranberries and strawberries is acceptable for data collection and
enforcement purposes.

Method RM-26B-3 (a modification of RM-26B-2) was validated for the analyses of residues of
clethodim and its metabolites in/on celery, cantaloupes, and clover. The fortification levels were
0.5 ppm and 5.0 ppm for celery, 0.1 ppm - 5.0 ppm for cantaloupes 0.5 ppm - 2.0 ppm for clover
forage, and 0.2 ppm - 20 ppm for clover hay. Average recoveries for all commodities were wﬂ:hm
the acceptable range at all fortification levels tested. The method RM-26B-3 for the
determination of clethodim and its metabolites in celery, cantaloupes, and clover is acceptable

for data collectlon

The common moiety method RM-26B-3 for the determination of clethodim and its metabolites is
similar to the common moiety method RM-26B-2. The method RM-26B-2 has previously
undergone a successful Petition Method Validation by the Agency (PP#9F3734, MRID
41389901, M. Nelson, 5/4/90), and a confirmatory method, RM-26D-2 is also available. Both
methods (RM-26B-2 & RM-26D-2) have been forwarded to FDA as enforcement methods for
inclusion in PAM IL

The Agency has previously concluded (DP Barcode D194694, F. Griffith, 9/29/93) that adequate
analytical methodology is available to enforce tolerances for residues of clethodim in animal
commodities. The compound specific method, EPA-RM-26D-2, is suitable for enforcement of
tolerances for total clethodim residues in crops and animal tissues, and it has been forwarded to
FDA for publication in the Pesticide Analytical Manual, Volume I1 (PAM II). The common
moiety method, RM-26B-2, serves as the enforcement method for milk as RM-26D-2 is not
quantitative for milk.

OPPTS GLN 860.1360: Multiresidue Method

The petitioner has previously submitted data (1991; MRID 43166406, and 1992; MRID
43166407) describing the testing of clethodim through FDA Multiresidue Methods. These data, -
which have been forwarded to FDA for review, indicate that adequate recoveries of clethodim,
clethodim sulfoxide, and 5-OH clethodim sulfone have been obtained under FDA's multiresidue
protocols (PP#9F3743, M. Nelson's memo of 3/12/90).
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In conjunction with the magnitude of the residue studies, untreated samples of carrots, radish,
celery, cucumbers, summer squash, cantaloupe, clover, cranberries, and strawberries were
fortified with both clethodim (or more typically clethodim sulfoxide) and 5-OH-clethodim
shortly after collection and were placed in frozen storage. The stored fortified samples were then
analyzed at intervals corresponding to storage intervals incurred by samples from the respective
crop field trials. Table 4 summarizes the parameters and recovery results for the current stability
tests on each of the commodities associated with the subject petition.

Tabled.

T73720 | 18 | 69,73,76,77 659
45027802 5-OH-clethodim sulfone 16 75,72 64, 66, 69, 73
IRadish (roots) clethodim sulfoxide 475 1.1 120 . 78,76 552
45027803 5-CH-ciethoCim suifone ) 75 62, 58
Radish (tops) clethodim sulfoxide 625-636 1.1 91, 100 67, 73: 85,88 744
45027803 5-OH-clethodim sulfone 10 33, 94 69,73, 78, 84 ;
Celery clethodim + clethodim 739 20 77,88 70,75 704
45027804 imine sulfone *
5-OH-clethodim 62,88 55,56 f
Cucumber clethodim sulfoxide 518-526 1.1 89,104 91,75,89,93 458
44753203 5-OH-clethodim sulfone 1.0 102, 111 101, 89, 96, 98
Summer clethodim sulfoxide | 449-484 | 2.0 98, 100,86 | 88,94,81,99 349
Pty 5-OFi-clethodim sulfons 50,105,77 | 80,88, 80,85
Cantaloupe . clethodim 676689 | 0.1 83-109 76, 78,79 17|
45027805 20 52,71, 65
clethodim sulfoxide 474 20 110 106, 90
564 78 71, 81
5-OH-clethodim sulfonc | 474 20 122 106, 95
564 69, 86 67,73
676689 | 0.1 76-99 83, 83, 90 |
2.0 61, 74, 66
Claver (forage) clethodim sulfoxide 309 20 63 - 80, 70 257
45027809 5-OH-clethodim sulfone 56 71, 59
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- 1 P torage | Spike | Recovery as DME or >-OH-DME | Max field

] interval level r— - s:,ample storage
kap/MRID Analytes fortified (days) (ppm? & on | Sommple interval (days) §
[Clover (hay) | clethodim sulfoxide | 297 104 84,93
45027809 5-OH-clethodim sulfone 83 77,86
Cranberry clethodim sulfoxide and | 673 20 118, 89 76, 64, 64 731
45027807 5-OH-clethodim sulfone ' 156, 108 88, 75,78 ‘
Strawberry lethodim + olsthodim | 805-810 | 2.0 70, 77 71, 60, 81 342 |
45027808 jmine sulfone ® .

MR T% 7 SO L% . 3] S }

*  These analytes are both detected as DME by the method. The recovery is for the combined residues of both
analytes (celery) or of clethodim alone (strawberry) corrected for the addition of the imine sulfone by dividing the
result by 2.

“The submitted storage stability data are adequate to support the residue field trials for carrots,
radish, celery, cucumbers, summer squash, cantaloupe, clover, cranberries and strawberries. The
storage stability data showed that residues of clethodim and its metabolites are stable under
frozen storage for 720 days (24 months) in carrots, 475 days (16 months) in radish, 739 days
(24.6 months) in celery, 526 days (17.5 months) in cucumbers, 484 days (16 months) in summer
squash, 689 days (23 months) in cantaloupes, 309 days (10 months) in clover forage, 297 days
(10 months) in clover hay, 673 days (22.4 months) in cranberries, and 810 days (27 months) in
strawberries. Correction of the residue data for storage degradation is not required.

The petitioner submitted data (citations shown below) from eight carrot field trials conducted
during 1994 and 1995 in CA(4), FL (1), MI (1), TX (1), and WA (1), and four radish residue
trials conducted in 1993 in FL (1), MI (1), NY (1), and WA (1) to support the proposed tolerance
for residues of clethodim and its metabolites in/on root vegetables (except sugar beets) crop
subgroup. -

45027802 Lai, J.C., Kunkel, D.L., Corley, J. (1999) IR-4 Minor Use Submission in
Support of the Proposed Tolerance for Clethodim on Carrot: Laboratory Identification

. Number 05217.94-MIR15. Unpublished study prepared by the Interregional Research
Project Number 4. p. 342

45027803 Corley, J. (1999) IR-4 Minor Use Submission in Support of the Proposed
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Tolerance for Clethodim® in/on Radish Roots and Tops. Laboratory Identification
Number; 05227.93-M106. Unpublished study prepared by the Interregional Research
Project Number 4. p. 310

Carrots (MRID 45027802). Clethodim (0.94 Ib/gal EC) was applied twice foliarly to carrots at
0.236-0.256 Ib ai/A/application, at 14-15 day RTIs, for a total seasonal rate of 0.480-0.512 1b
ai/A (~1x the maximum proposed rate). Applications were made with ground equipment using
19-86 gallons of water/A; crop oil concentrate was added at 1% v/v to the final spray mixture.

Duplicate control and treated samples of carrots were harvested 29-31 days post-treatment. The
tops were removed and the root samples were stored frozen within 2.5 hours of collection.
Samples were later shipped frozen by overnight courier (on dry ice) or ACDS freezer truck to the
Pesticide Research Center, Michigan State University, East Lansing, MI, where the samples were
held at -20+5 C prior to analysis; samples from the trial conducted in MI were hand delivered
fresh to the analytical laboratory within 1 hour of collection and frozen immediately. The
maximum frozen storage intervals for carrot root samples, from collection to analysis, were 222~
659 days (7-22 months).

Residues of clethodim and its metabolites were determined using the adequate GC/FPD method
(Method No. RM-2B-2) described above. Concurrent recoveries of clethodim sulfoxide (88-
136%; % =118+15%, n=16) and 5-OH-clethodim sulfone (102-150%; % = 1306+17%, n=16) from
carrots were high at fortification levels (0.1159 and 0.0925 ppm, as DME and DME-OH,
respectively) corresponding to the residue levels observed in the field trial samples. Apparent
residues of DME and 5-OH-DME (as parent) were each <LOQ (<0.14 or <0.11 ppm,
respectively) in/on 16 control carrot samples. The results of the carrot residue field trials are
depicted in Table 5.

Radish (MRID 45027803). Clethodim (0.94 1b/gal EC) was applied once foliarly to radish at
0.246-0.252 1b ai/A/season (1x the maximum proposed rate). Applications were made with
ground equipment using 20-35 gallons of water/A; crop oil concentrate was added at 1% v/v to
the final spray mixture.

Quadruplicate control and treated samples of radishes, later composited to produce 2 or 3
separate samples from each test for analysis, were harvested 14 or 15 days post-treatment and
separated into tops and roots and were placed in frozen storage within 1.5 hours of collection;
samples from the MI test site were hand delivered (on ice) and samples from other locations were
shipped frozen by ACDS freezer truck to the Pesticide Research Center, Michigan State
University, East Lansing, MI, where the samples were held at -20 C prior to analysis. The
maximum frozen storage intervals for radish samples, from collection to analysis, were 552 days
for roots (18 months) and 744 days for tops (25 months).

Residues of clethodim and its metabolites were determined using the GC/FPD method (Method
No. RM-2B-2) described above. Acceptable concurrent recoveries of clethodim sulfoxide and 5-
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OH-clethodim sulfone were generally obtained from roots and tops, although several recoveries

of clethodim sulfoxide fortified in tops at 0.14 ppm (as DME) were high (123-129%). Apparent

residues of DME and 5-OH-DME (as parent) were each <LOQ (<0.16 or <0.29 ppm,
respectively) in/on each of eight control radish root and top samples. The results of the residue
field trials on radish roots and tops are depicted in Tables 5 and 6.

Table 5. Combined residues of clethodim and its metabolites in/on carrots harvested afier two foliar application of
clethodim (0.94 Ib/gal EC) totaling 0.5 Ib ai/A/season (1x the maximum proposed rate) and in/on radishes after a
smgle apphcanon of clethodmn at 025 Ib a:lA/season(lx 1he mammum proposed rate) :

T EPA
I Locauon Regxon

"~ Carrots

¢ Acronyms for the dimethyl esters of 3-[2-(cthylsulfonyl) propyllpentanedioic acid and 3-[2-
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* CA91 10 0.246+0.244 | 29 <0.14 ND* <0.25
1 (0.490)* <0.14 <0.11 <025 !
CA92 10 | 0236+0244 | 31 <0.14 <0.11 <0.25
(0.480) <0.14 ND <0.25 I
FL 3 0.25+0.25 30 <0.14 ND <0.25 |
, - (0.50) <0.14 <0.11 <025 ||
X 6 0.256+0256 | 29 0.18 T <0.11 <0.29
0.512) 028 <0.11 <039
CA48 10 | 0243+0238 | 29 0.25 <0.11 <0.36
(0.481) 022 <0.11 <0.33
CA49 10 | 0255+0254 | 31 <0.14 <0.11 <025
! (0.509) <0.14 <0.11 <0.25
MI 5 0245+0236 | 31 <0.14 <0.11 <025 |
H (0.431) <0.14 ND <025 |
WA 11 | 025240244 | 31 <0.14 <0.11 <025
(0.496) <0.14 <0.11 <0.25 “
Radish Roots I
M 5 T 0.252 15 <0.16 <0.29 <0.45
<0.16 <0.29 <0.45
WA 11 0.249 14 <0.16 <0.29 <045 |
<0.16 <0.29 <0.45
<0.16 <0.29 <0.45
NY 1 0.252 14 <0.16 <0.29 <0.45
, <0.16 <0.29 <0.45
ﬂ FL 3 0.246 15 <0.16 <0.29 <045
" Expressed as parent clethodim.
b PTI = Post-treatrnent Interval (days)



(ethylsulfonyl)propyl}-3-hydroxypentanedioic acid, respectively.
4 Total rate is listed parenthetically.
ND = Nondetectable.

3]

HED C is/Conclusions:

The submitted carrot and radish field trial data and geographic representation for the root
vegetables (except sugar beets) crop subgroup 1b are adequate to satisfy the requirements
described in OPPTS 860.1500 for a tolerance. Eight carrot field trials were conducted in CA (4),
FL (1), MI (1), TX (1), and WA (1); and four radish trials were conducted in FL (1), MI (1), NY
(1) and WA (1). Carrot samples were harvested 29-31 days following the last of two
applications of clethodim (0.94 Ib/gal EC) at 0.236-0.256 Ib ai/A/application, at 14-15 day
retreatment intervals (RTT), for a total of 0.480-0.512 Ib ai/A/season (~1x the maximum
proposed rate). Combined residues of clethodim and its metabolites ranged from <0.25 to <0.39
ppm. Radish root samples were harvested 14-15 days post-treatment following a single
treatment with clethodim at 0.246-0.252 Ib ai/A/season (1x rate). Combined residues were <0.45
ppm (<LOQ) in/on all radish samples. The submitted residue data indicate that the proposed 1.0
ppm tolerance for residues of clethodim and its metabolites in/on the root vegetables except
sugar beets (crop subgroup 1b) is adequate.

In conjunction with the residue field trials on radish roots and tops discussed above (MRID
45027803), the petitioner proposes a tolerance of 0.5 ppm for residues of clethodim and its
metabolites in/on the leaves of root and tuber vegetables crop group (2), excluding sugar beets.
Four radish field trials were conducted in 1993 in FL (1), MI (1), NY (1), and WA (1) following
a single treatment with clethodim (0.94 ib/gal EC) at 0.25 Ib ai/A/season (1x rate). Combined
residues of clethodim and its metabolites for radish top are shown in Table 6.

* Table 6. Combined residues of clethodim and its metabolites in/on radish tops afier a single application of
__clethodim at 0.25 Ib ai/A/scason (1x the maximum proposed ratc)

3

_M parent cleﬂlogi‘n.
PTI = Post-treatment Interval (days)

OF 0 YN T ————
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¢ Acronyms for the dimethyl esters of 3-[2-(ethylsulfonyl) propyl]pentanedioic acid and 3-]2-
(cthylsulfonyl)propyl]-3-hydroxypentanedioic acid, respectively . ‘

The submitted radish top residue data and geographic representation for the leaves of root and
tuber vegetables (excluding sugar beets) crop group 2 are adequate to satisfy the requirements
described in OPPTS 860.1500 for a tolerance. Four radish top trials were conducted in FL (1),
MI (1), NY (1) and WA (1) following a single treatment with clethodim (0.94 1b/gal EC ) at 0.25
1b ai/A/season (1x rate), and harvested 14-15 days post-treatment. Combined residues of
clethodim and its metabolites were <0.46-<0.58 ppm in/on eight samples of radish tops. These
data indicate that the proposed 2.0 ppm tolerance for residues of clethodim in/on the leaves of
root and tuber vegetables (excluding sugar beets) crop group 2 is too high; the appropriate
tolerance for residues of clethodin in/on the leaves of root and tuber vegetables (excluding sugar
beets) crop group 2 should be 1.0 ppm. Therefore, a revised Section F must be submitted
proposing a tolerance at 1.0 ppm for residues of clethodim and its metabohtes in/on the leaves of
root and tuber vegetables.

The petitioner submitted data (citation shown below) from five celery field tn_als conducted
during 1994 and 1995 in CA(2), FL (1), MI (1), and TX (1).

45027804 Braverman, M.P. (1999) Clethodim: Magnitude of the Residue on Celery:
Laboratory Identification Number 05218.96-VALO2. Unpublished smdy prepared by the
Interregional Research Project-4. p 161.

Clethodim (0.94 lb/gal,EC) was applied twice foliarly to celery at 0.24-0.29 Ib ai/A/application,
at 14- or 15-day RTIs, for a total seasonal rate of 0.49-0.57 Ib ai/A (~1x the maximum proposed

"rate). Applications were made with ground equipment using 19-93 gallons of water/A with crop
oil concentrate added at 1% v/v (0.4% v/v in TX) to the final spray mix.

Duplicate control and treated samples of celery were collected 29-31 days post-treatment.
Samples from the test conducted in TX during 1995 were stored frozen within 2 hours of
collection and later shipped by overnight courier (on dry ice) directly to the analytical laboratory,
Valent Technical Center, Dublin, CA. Samples from all other studies (1994 trials) were placed '
in frozen storage within 2 hours of harvest, and were later shipped frozen by ACDS freezer truck
to the Yakima Agricultural Research Laboratory, Yakima, WA. At Yakima, the samples were
held frozen (- 15 C) prior to reshipment by ACDS to the Pesticide Research Laboratory of Penn
State University, University Park, PA, where the samples were prepared for analysis by
maceration and stored at -18 C. The samples were then shipped frozen via ACDS to Valent
Technical Center and stored at <-15 C prior to analysis. The maximum sample frozen storage
interval from harvest to analysis was 704 days (23 months).
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Residues of clethodim and its metabolites were determined using the adequate GC/FPD method
(Method No. RM-2B-3) described above. Acceptable concurrent recoveries of clethodim (% =
91:6%) and 5-OH-clethodim sulfone (% = 88+11%) were obtained from celery fortified with
each analyte at 0.2-5.0 ppm. Apparent residues of DME and 5-OH-DME were each
nondetectable (<0.10 ppm) in/on ten control celery samples. The results of the celery residue
field trials are depicted in Table 7.

Table 7. 'Combined residues of clethodim and its metabokites in/on celery harvested after two foliar
: applications of clethodim (0.94 Tb/gal EC), at 14- or 15-day RTIs, totaling ~0.5 b al/A (Ix the

0249+0240

(0.489) ¢ 0.33 <020 <053
CA2 o [0249+0245 | 31 <020 020 022
| (0.494) <0.20 <0.20 <024
M 5 lo0243+0248 | 31 <020 <0.20 <0.20
(0.491) <0.20 <0.20 <020
T 3 0287020 ' 31 020 <020 028 '
©.57) ||
X 6 10254+0255| 30

= PTI = Post-treatment Interval (days).

b Expressed as clethodim.

e Acronyms for the dimethy! esters of 3-{2-(ethylsulfonyl) propyl]pentanedioic acid gml 3-{2-
(ethylsulfonyl)propyl]-3-hydroxypentanedioic acid, respectively. ’

d Total rate depicted in parentheses.

HED Comments/Conclusions:

The submitted celery residue data and geographic representation for the leaf petioles crop
subgroup 4b are adequate to satisfy the requirements described in OPPTS 860.1500 for a
tolerance. Five celery field trials were conducted in CA (2), FL (1), M1 (1), and TX (1).
Samples were harvested 29-31 days following the last of two applications at 0.24-0.29 Ib
ai/A/application, at 14- or 15-day RTIs, for a total seasonal rate of 0.49-0.57 Ib ai/A (~1x the
maximum proposed rate). Combined residues of clethodim were <0.40 - <0.53 ppm in/on celery.
The proposed tolerance of 0.5 ppm for residues of clethodim in/on the leafy petioles (crop
subgroup 4b) is not adequate; the appropriate tolerance for residues of clethodim and its
metabolites in/on the leafy petioles (crop subgroup 4b) should be 1.0 ppm. Therefore, a revised

~ Section F must be submitted proposing a tolerance at 1.0 ppm for the leafy petioles crop

subgroup 4b.
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Melons Crop Subgroup 9a

The petitioner submitted data (citation shown below) from eight cantaloupe residue field trials
conducted during 1994-1997 in CA (3), FL (1), MI (1), 8C (2), and TX (1). ‘

45027805 Corley, J. (1999) Clethodim: Magnitude of the Residue on Cantaloupe:
Laboratory Identification Number 05225.96-VALO3. Unpublished study prepared by the
Interregional Research Project Number 4. p. 261

Clethodim (0.94 Ib/gal EC) was applied twice foliarly to cantaloupe at 0.243-0.316 1b
ai/A/application, at 12-14 day RTIs, for a total seasonal rate of 0.490-0.619 1b ai/A (~1x the
maximum proposed rate). Applications were made with ground equipment using 19-42 gallons
of water/A; crop oil concentrate or non-jonic surfactant were added at 1% v/v to the final spray
mixture.

Duplicate control and treated samples of cantaloupe were harvested 13-14 days post-treatment
(20 days for Trial SC13) and stored frozen within 4.5 hours of collection. Samples from three
trials (TX, CA62, SCO02) were later shipped frozen by overnight courier (on dry ice) or ACDS
freezer truck directly to the analytical laboratory, Valent Technical Center, Dublin, CA, where
the samples were held at <-7 C prior to analysis. Samples from the remaining trials were shipped
frozen by ACDS and temporarily stored at the Department of Food Sciences, €omell-NYSAES,
Geneva, NY and/or the Pesticide Research Laboratory of Penn State University, University Park,
PA (<-18 C) prior to reshipment to Valent Technical Center for analysis. The samples were
maintained at <-7 C, from collection to analysis, for a maximum of 717 days (24 months).

Residues of clethodim and its metabolites were determined using the adequate GC/FPD method
(Method No. RM-26B-3) described above. Acceptable concurrent recoveries of clethodim or
clethodim sulfoxide (% =89+12%) and 5-OH-clethodim sulfone (X = 88+:15%) were obtained
from cantaloupe fortified with each analyte at 0.1-5.0 ppm. Apparent residues of DME and 5-

- OH-DME were each <0.10 ppm (<LOQ) in/on ten control cantaloupe samples. The results of the
cantaloupe residue field trials are depicted in Table 8. |
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Table 8. Combined reéxdues of clethodim and its metabolites in/on cantaloupe harvested after two foliar
applications of clethodim (0.94 Iblgal EC) totaling 0.5 Tb ai/A/season (1% the proposed maxinnmm

0.251+0.256 0.10°
(0.507)° <0.10 <0.10 <020
5 | 0243+0260 | 14 095,11,1.1 | <0.10,<0.10,<0.10 | <1.05,<1.2,<12
' ©503) 11,12 | <0.10,<0.10 <12,<13
3 | 024740244 | 14 0.16 <0.10 026
(0.491) 0.16 <0.10 <026
SCI13 27 | 0316+0303 | 20 <0.10, <0.10 |  <0.10,<0.10 T <0.20, <0.20
(0.619) <0.10, 0.11 <0.10, <0.10 <0.20, <021
CA51 10 | 0.245+0245 | 14 0.16 <0.10 <026
(0.450) A 0.12 <0.10 <0.22
CAS2 10 | 0.245+0245 | 14 0.28 <0.10 <038
[ A (0.490) , 030 <0.10 <040
SC02 2 | 0252+0249 | 13 0.13 <0.10 <023
(0.501) 0.12 <0.10 <0.22
CA62 10 | 0247+0248 | 13 0.25 <0.10 T <035
(0.495) 022 <010 | <032

Expressed as parent t clethodim; results depxct up to Mphcate analyses of smgle sples )
PTI = Post-treatment Intervat (days).

L

. Acronyms for the dimethy! esters of 3-[2-(ethylsulfonyl) propyljpentanedioic acid and 3-[2-
‘ (ethylsulfonyl)propyl}-3-hydroxypentanedioic acid, respectively.
d * Total rate depicted in parentheses.
° The validated L.OQ for residues in/on cantaloupe is 0.10 ppm.
/Conclusions:

The submitted cantaloupe residue data and geographic representation for the melon crop
subgroup 92 are adequate to satisfy requirement described in OPPTS 860.1500 for a tolerance.
Eight cantaloupe field trials were conducted in CA (3), FL (1), MI (1), SC (2), and TX (1).
Samples harvested 13-14 days (20 days, one test) following the last of two applications at 0.243-
0.316 Ib ai/A/application, at 12-14 day RTISs, for a total of 0.490-0.619 Ib ai/A/season (~1x the
maximum proposed rate). Combined residues of clethodim and its metabolites were <0.20-<1.3
ppm in/on cantaloupes. These data indicate that the proposed tolerance of 2.0 ppm for residues of
clethodlm in/on the melon crop subgroup is adequate.

S.th&um&bsr_gmmmn&b

The petitioner submitted data (citations listed below) from five residue field trials bonducted on
summer squash during 1996-1997 in CA (1), FL (1), MI (1), NY (1), and SC (1), and six trials
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conducted on cucumbers in 1994-1995 in FL (1), MI (1), NY (1), SC (1), TX (1), and WI (1).

45027806 Corley, J. (1999) Clethodim: Magnitude of the Residue on Squash (Summer):
Laboratory Identification Number 05228.96-VALO5. Unpublished study prepared by the
Interregional Research Project Number 4. p. 188

44753203 Lai, J. C., and D. L., Kunkel. (1998) Clethodim: Magnitude of the Residue on
Cucumber: Laboratory Idenuﬁcauon Number 05219. Unpublished study prepa.red by the
Interregional Research Project Number 4. p. 251.

Summer Squash (MRID 45027806). Clethodim (0.94 Ib/gal EC) was applied twice foliarly to
summer squash at 0.237-0.256 Ib ai/A/application, at 11-15 day RTIs, for a total seasonal rate of
0.478-0.507 Ib ai/A (~1x the maximum proposed rate). Applications were made with ground
equipment using 19-35 gallons of water/A; crop oil concentrate or non-ionic surfactant were
added at 1% v/v to the final spray mixture.

- Duplicate control and treated samples of squash were harvested 13-14 days post-treatment and
frozen within 1 hour of collection. The samples were later shipped frozen by ACDS freezer
truck to the analytical laboratory, Valent Technical Center, Dublin, CA, where the samples were
held at 5-7 C prior to analysis; samples from the trial conducted in NY were delivered (on ice)
by the field cooperator to Cornell Analytical Laboratories, Geneva, NY, where they were stored
at <-18 C prior to frozen reshipment by ACDS to Valent. The samples were stored frozen (<-7
C), from collection to analysis, for 2 maximum of 349 days (12 months).

Residues of clethodim and its metabolites were determined using the adequate GC/FPD method
(Method No. RM-26B-3) described above. Acceptable concurrent recoveries of clethodim or
clethodim sulfoxide (X =81+12%) and 5-OH-clethodim sulfone (X = 77+12%) were obtained
from squash fortified with each analyte at 0.2-2.0 ppm. Apparent residues of DME and 5-OH-
DME were each <0.10 ppm (<LOD) in/on ten control squash samples The results of the crop
ﬁe]d trials on summer squash are depicted in Table 9.

Cucumbers (MRID 44753203). Clethodim (0.94 lb/gal EC) was applied twice foliarly to
cucumbers at 0.25 1b ai/A/application, at 12-14 day RTlIs, for a total seasonal rate of 0.50 Ib ai/A
(~1x the maximum proposed rate), Applications were made with ground equipment using 19-34
gallons of water/A; crop oil concentrate or non-ionic surfactant were added at 1% v/v to the final
spray mixture.

Duplicate control and treated samples of cucumbers were harvested 13-14 days post-treatment
and frozen within 80 minutes of collection. Samples from the MI test site were hand delivered
and placed in frozen storage within 1 hour and 20 minutes; other samples were shipped frozen by
personal vehicle and/or ACDS freezer truck, or overnight courier (on dry ice), to the analytical
laboratory, the Pesticide Research Center, Michigan State University, East Lansing, M1, where
the samples were held at -20 +5 C prior to analysis. The samples were stored frozen, from
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collection to analysis, for a maximum of 458 days (15 months).

Residues of clethodim and its metabolites were determined using the adequate GC/FPD method .

(Method No. RM-2B-2) described above. Acceptable concurrent recoveries of clethodim
sulfoxide (%= 101£12%) and 5-OH-clethodim sulfone (% = 105+6%) were obtained from
cucumbers fortified with each analyte at 0.09-1.2 ppm. Apparent residues of DME and 5-OH-
DME were each <LOQ (<0.13 or <0.14 ppm, respectively) in/on all control cucumber samples.
The results of the crop field trials on cucumbers are depicted in Table 9.

Table 9. Combined residues of clethodim and its metabolites in/on sumumer squash and cucumber harvested after

two folzar apphcamms of cleihodnn (0. 94 Ib/gal E tahng 0_ (lx the 2. po maximum rate) _
uuuuu B Summer sth
CA | 10 | 0256+0248 | 13 <0.10 - <010 <020
(0.507) ¢ <0.10 <0.10 <0.20
Ml 5 ] 0237+0241 | 14 0.11° <0.10 <021
(0478) <0.10 <0.10 <0.20
FL 3 | 0248+0248 | 14 <0.10 <0.10 <0.20 I
(0.496) <0.10 <0.10 - <0.20
NY 1 0.250+0250 | 14 <0.10 <0.10 , <0.20
(0.500) <0.10 <0.10 <0.20
SC 2 | 025540252 | 14 <0.10 <0.10 <0.20
(0.507) <0.10 <0.10 <0.20
. Cucnmber ,
NY 1 0.25+025 14 <0.14f <0.13f <0.27
: (0.50) <0.14 <0.13 <0.27
SC 2 025+025 13 <0.14 <0.13 <027 i
(0.50) <0.14 <0.13 <0.27 |
FL 3 0.25 +025 14 <0.14 <0.13 T <027 i
(0.50) <0.14 <0.13 <027 |
MI 5 0.25+0.25 13 <0.14 <0.13 <0.27
H (0.50) <0.14 <0.13 <0.27 “
w1 S 0.25+0.25 14 <0.14 <0.13 <0.27 “
(0.50) <0.14
X 6 025+025 14 <0.14
(0.50)

<0.14
Expressed as parent clethodim. .

PTI = Posi-treatment Interval (days).

° Acronyms for the dimethyl esters of 3-[2-(cthylsulfonyl) propyljpentanedioic acid agd 3-]2-
(sthylsulfonyl)propyl}-3-hydroxypentanedioic acid, respectively.

Total rate depicted in parentheses.

e W

B
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e The value reported is greater that the Iimit of detection (0.10 ppm) but <LOQ (0.20 ppm).
d The respective LOQs for residues of DME and DME-OH in/on cucumbers.

The submitted squash (summer) and cucumber residue data and geographic representation for the
squash/cucumber crop subgroup 9b are adequate to satisfy requirement described in OPPTS
860.1500 for a tolerance. Five summer squash field trials were conducted in NY (1), SC (1), FL
(1), MI (1) and CA (1); and six cucumber field trials were conducted in FL (1), MI (1), NY (1),
SC (1), TX (1), and WI (1). Samples of summer squash were harvested 13 or 14 days following
the last of two foliar applications of clethodim (0.94 Ib/gat EC) at 0.237-0.256 1b
ai/A/application, at 11-15 day RTIs, for a total seasonal rate of 0.478-0.507 Ib ai/A (~1x the
maximum proposed rate). Cucumber samples harvested 13 or 14 days after two foliar
applications of clethodim at 0.25 Ib ai/A/application, at 12-14 day RTIs, totaling 0.50 Ib ai/A
(1x). Combined residues of clethodim were non-quantifiable (<LOQ; or <0.40 ppm) in/on ail
squash samples. Combined residues of clethodim and its metabolites were also non-quantifiable
(<LOQ; or <0.27 ppm) in/on all cucumber samples. The submitted summer squash/cucumber
residue data are adequate to support the proposed tolerance of 0.5 ppm for residues of clethodim
in/on the squash/cucumber crop subgroup 9b.

- Clover _
The petitioner submitted data (citation shown below) from three clover field trials conducted in
OR during 1995.

45027809 Corley, J. (1999) IR-4 Minor Use Submission in Support of the Proposed
Tolerance for Clethodim® in/on Clover Grown for Seed: Laboratory Identification
Number 06218.95-VAL03. Unpublished study prepared by the Interregional Research
Project Number 4. p. 188

Clethodim (0.94 1b/gal EC) was applied once foliarly to clover at 0.25 Ib ai/A/season (1x the
maximum proposed rate). Applications were made with ground equipment using 20-30 gallons
of water/A and crop oil concentrate added at 1% v/v to the final spray mix.

Duplicate control and treated samples of clover forage (with the exception of OR31 for which a
single control and treated sample were collected) were harvested 15 days post-treatment; hay
samples cut simultaneously with the forage samples were allowed to air-dry in the field for 5-7
days prior to collection. The samples were stored at <-16 C within 4 hours of collection and
were later shipped by ACDS freezer truck to the analytical laboratory, Valent Technical Center,
Dublin, CA, where they were stored at <-15 C prior to analysis. The maximum sample frozen
storage interval from harvest to analysis was 257 days (9 months).

" Residues of clethodim and its metabolites in/on clover commodities were determined using the
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adequate GC/FPD method (Method No. RM-2B-3) described above. Acceptable concurrent
recoveries were obtained from clover forage fortified with clethodim or clethodim sulfoxide (x=
89+17%) and 5-OH-clethodim sulfone (%= 95 + 9%) at 0.5-20 ppm,; recoveries were also
acceptable for clethodim or clethodim sulfoxide (%= 81 + 21%) and 5-OH-clethodim sulfone (%=
75 + 10%) from hay fortified at 0.2-20 ppm. Apparent residues of DME and 5-OH-DME were
each <0.10 ppm (<LOD) in/on all control samples of forage and hay. The results of the clover
residue field trials are depicted in Table 10.

Table 10. Combined residues of clethodim and its metabolites in/on clover harvested after a single foliar application

of clo n (0.94 Ib/gal EC) totaling 0.25 I ai/A/season (1x __" 0 sed maximum rate)
|| ors1 12 15 | 3.15,3.21;3.22,3.04° [<0.107 <3.25,<331;<3.32, 3. 14 |
OR29 12 57 0.12 5.82
6.0 012 6.12 It
OR30 11 5.1 0.11 5.21 i
4.6 <0.1 <4.70
Hay n
| OR31 12 15 11,11;12, 12¢ 0.20,0.15; 0.22,0.15 11.20,11.15; 12.22,12.15
OR29 12 15 0.29 15.29 “
“ 12 0.26 1226
OR30 | 1 11 0.17 1L “
s | o

BT = Post-teatment Interval @ay):

b Expressed as clethodim.

¢ Acronyms for the dimethy esters of 3-[2-(ethylsulfony!) propyl]pentanedioic acid and 3—[2-
(ethylsulfonyl)propyl]-3-hydroxypentanedioic acid, respectively.

s Results of duplicate analyses of duplicate subsamples of the same sample

* Reported as the limit of detection.

f Samples were cut 15 days post-teatment and allowed to air-dry in the test plot for 5-7 days prior to
sampling.

men si

The submitted clover residue data and geographic representation are adequate to satisfy the
requirements described in OPPTS 860.1500. Three clover field trials were conducted in OR (3).
Samples were harvested 15 days following a single application of clethodim (0.94 Ib/gal EC) at
0.25 Ib ai/A/season (1x the proposed maximum rate). Combined residues and its metabolites
were <3.1-6.1 ppm in/on forage samples and 11.2-15.3 ppm in/on hay samples. These data
indicate that the proposed tolerances with regional registration (limited to ID, OR, WA) for
residues in/on clover forage (10 ppm) and hay (20 ppm) are adequate.
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Crapberry

The petitioner submitted data (citation shown below) from three cranberry field trials conducted
during 1994 in MA (1), WI (1), and WA (1).

45027807 Samoil, K.S. (1999) IR-4 Minor Use Submission in Support of the Proposed
Tolerance for Clethodim in/on Cranberry: Laboratory Identification Number 05358.94-

136

Clethodim (0.94 1b/gal EC) was applied twice foliarly to cranberries at 0.241-0.277 1b
ai/A/application, at 14-21 day RTIs, for a total seasonal rate of 0.492-0.516 Ib ai/A (1x the
maximum proposed rate). Applications were made with ground equipment using 20-50 gallons
of water/A and crop oil concentrate added at 1% v/v to the final spray mix.

Duplicate control and treated samples of cranberries were harvested 29-30 days post-treatment
by hand using a cranberry rake or scoop, and they were stored at <-8 C within 7.5 hours of
collection. The samples were later shipped frozen to the analytical laboratory, USDA-ARS
Yakima Agricultural Research Laboratory, Yakima, WA, where they were stored at <~12 C prior
to analysis; samples from one trial (MA) were first shipped on dry ice to Cornell Analytical
Laboratory, Geneva, NY and reshipped by ACDS freezer truck to the analytical laboratory in  *
Yakima, WA. The maximum sample frozen storage interval from harvest to analysis was 731
days (24 months).

Residues of clethodim and its metabolites were determined using the adequate GC/FPD method
(Method No. RM-2B-2) described above. Acceptable concurrent recoveries (66-118%) were
obtained from cranberries fortified with clethodim or clethodim sulfoxide at 0.05-1.0 ppm;
recoveries of 5-OH-clethodim sulfone were high at the 0.05 ppm fortification level (146% and
156%) and within the acceptable range (72-108%) at 0.5 and 1.0 ppm. Apparent residues of
DME and 5-OH-DME were each <0.05 ppm (<LOQ) in/on six contro! berry samples. The
results of the cranberry residue field trials are depicted in Table 11. '
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“Table 11. Combined residues of clethodim and its metabolites in/on cranberry harvested after two foliar

0.277+0.239 |
0.516)¢

0.251 + 0241
(0.492)

0.25+0.25
(0.50)

PTI = Post-treatment Interval (days).:
Expressed as clethodim. Individual values represent the results of duplicate or triplicate analyses of the
two separate samples collected at each trial site.

Y ———

° Acronyms for the dimethyl esters of 3-{2-(ethylsulfonyl) propyllpentanedioic acid and 3-2-
{ethylsulfonyl)propyl]-3-hydroxypentanedioic acid, respectively.
4 Total rate depicted in parentheses.

HED Comments/Conclusions:

The submitted cranberry residue data and geographic representation are adequate to satisfy the
requirements described in OPPTS 860.1500. Three cranberry field trials were conducted in MA
(1), W1 (1), and WA (1). Combined residues of clethodim and its metabolites were 0.12-0.32
ppm in/on cranberry samples harvested 29 or 30 days following the last of two applications of
clethodim (0.94 Ib/gal EC) at 0.241-0.277 Ib ai/A/application, at 14-21 day RTIs, for a total of
0.492-0.516 Ib ai/A/season (1x the maximum proposed rate). These data support the proposed
tolerance of 0.5 ppm for residues of clethodim in/on cranberries.
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The petitioner submitted data (citation shown below) from seven strawberry field trials
conducted during 1994 and 1995 in-CA(2), FL (1), MI (1), NJ (1), NC (1), and WA (1).

45027808 Braverman, M.P., Curry, K.X. (1999) IR-4 Minor Use Submission in Support
' of the Proposed Tolerance for Clethodim® in/on Strawberries: Laboratory Identification
Number: 05230.94-YARO4. Unpublished study prepared by IR-4. p. 279,

Clethodim (0.94 Ib/gal EC) was applied twice foliarly to strawberries at 0.230-0.268 Ib
ai/A/application, at 13- or 14-day RTIs, for a total of 0.47-0.52 1b ai/A/season (~1x the
maximum proposed rate). Applications were made with ground equipment using 19-61 gallons
of water/A and crop oil concentrate added at 1% v/v to the final spray mix.

Duplicate control and treated strawberry samples were harvested at 4 days (3 days for CA1) and
7 days after the last application. Samples were stored frozen (<-12 C) within 2.75 hours of
harvest and were later shipped by ACDS freezer truck, USDA vehicle, or ovemnight courier to
USDA-ARS Yakima Agricultural Research Laboratory, Yakima, WA, where samples were
stored at <-12 C prior to analysis. Samples were stored frozen from harvest to extraction for
analysis for 357-451 days (12-15 months), with the exception of samples from one test (FL)
which were stored frozen for 842 days (28 months).

Residues of clethodim and its metabolites were determined using the GC/FPD-Method No. RM-
26B-2 described above. Adequate concurrent recoveries of clethodim sulfoxide were obtained at
the 0.05-0.50 ppm fortification levels (73-114%), but were generally low at the 1.0-20.0 ppm
fortification levels; recoveries of 5-OH clethodim sulfone were also low at the higher (2.0-20.0
ppm) fortification levels. The resuits of the strawberry field trials are depicted in Table 12.

Table 12. Combined residues of clethodim and its metabolites in/on strawberries harvested following two foliar
applications of clethodim (0.94 Ib/gal EC), made at 13-14 day RTIs, for a total of ~0.5 Ib ai/A (1x the proposed
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maximum rate)

= :
Location | Region | (baiA) | PII* DME®° 5-OH-DME ¢ Combined
FL 3 024+026 | 4 0.41,0.28,029 0.23,0.15,0.23 0.64,042,0.51
(0.500) ¢ 036,036 0.17,0.17 053,053
7- | 0080.18,018 0.06,0.13,0.18 0.14,0.31,0.36
0.22,0.18 0.16,0.12 038, 0.30
WA 11| 0250+0245 | 4 0.57,0.40, 0.33 061,039,037 1.18,0.79, 0.70
(0.495) 0.55,048 064,049 1.19,09
‘ 7 037,037 052,039 0.89,0.77
038,031 0.50,0.36 0.88, 0.66
CAl 10 | 0.236+0238 | 3 0.62,0.58 0.17,0.18 0.79,0.76
(0.474) 0.65, 0.60 0.14,0.18 0.79,0.77
7 0.55,0.52 0.28,0.26 083,078 |
0.53,0.46 0.28,0.25 0.81,0.72
CA2 10 | 0236+0230 | 4 ND *, ND ND, ND ND, ND
(0.466) 2.04, 143 0.24, 020 2.28,1.63
7. | 062,051,058 0.10,0.10, 0.11 0.73,0.62, 0.69
» , ) 0.39,0.40 008,008 -~ 0.47, 047
N 7 024910248 | 4 1.25, 0.90 0.66, 0.66 1.91, 1.56
(0.497) 1.20, 0.88 0.68,0.56 1.88, 1.44
7 0.93,0.82 0.86,0.73 180, 1.55
1.08, 0.96 0.95,0.82 203,178
MI 5 | 0250+0260 | 4 0.82, 1.10 067,085 1.50, 1.96
(0.510) 0.86, 1.00 0.78,0.82 Te 18|
7 0.62,0.63 0.78, 0.70 1.39, 1.33
0.70,0.83 T 0.80,0.87 1.50,1.70
NC 2 | 0248+0268 | 4 0.46, 0.47 032,034 0.78, 081
(0.516) 046, 042 027,028 0.74,0.70
7 | 031,0.33,021,0.31 | 0.27,034,022,035 | 0.58,0.67,0.43,067
0.35,0.28 0.36, 0.31 0.71.0.58
+ . PIl=Post-treatment @ays), ‘ '
b Expressed as clethodim. Values represent duplicate or triplicate analyses of two samples from each test.

Acronyms for the dimethyl esters of 3-[2-(ethylsulfonyl) propyljpentanedioic acid and 3-[2-

(ethylsulfonyl)propyl]-3-hydroxypentanedioic acid, respectively.

4 Total rate depicted in parentheses

¢ ND = Nondetectable; sample was rejected because it was the only treated sample with n
residues.

HED Comments/Conclusions:
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The submitted strawberry residue data and geographic representation are adequate to satisfy the
requirements described in OPPTS 860.1500. Seven strawberry field trials were conducted in
CA(2), FL (1), MI (1), NI (1), NC (1), and WA (1). Combined residues of clethodim were 0.42-
2.28 ppm in/on strawberry samples harvested 3-4 days after the last of two applications of
clethodim (0.94 Ib/gal EC) at 0.230-0.268 Ib ai/A/application, at 13- or 14-day RTIs, for a total
of 0:47-0.50 Ib ai/A/season (~ 1x the maximum proposed rate). These data indicate that the
proposed 5.0 ppm tolerance for residues of clethodim and its metabolites in/on strawberry is too
high, and that a tolerance of 3.0 ppm would be appropriate. Therefore, the petitioner must submit
a revised Section F proposing a tolerance of 3.0 ppm for residues of clethodin and its metabolites
in/on strawberries.

20

There are no regulated processed food or feed items derived from the commodities associated
with this petition; therefore, a discussion of tolerances for processed commodities is not relevant.

No ruminant and poultry feeding studies were submitted with this petition. Ruminant and
poultry feeding studies were previously submitted and reviewed (PP#9F3743, MRIDs 41030221
& 41030222, M. Nelson, 05/12/1990). Permanent tolerances for livestock and-poultry have been
established for the combined residues of clethodim[(E)-(x)-2-[1-[[(3-chloro-2-
propenyl)oxylimino]propyl}-5-[2-(ethylthio)propyl]-3-hydroxy-2-cyclohexen-1-one] and its
metabolites containing the 5-[2-(ethylthio)propyllcyclohexene-3-one and 5-[2-(ethylthio)propyl]-
5-hydroxycyclohexene-3-one moieties and their sulphoxides and sulphones (40 CFR §180.458).

Dairy Cattle

The petitioner conducted a feeding study with lactating dairy cows (MRID 41030222). Fourteen
Holstein cows were used for the study (randomly divided into one control group of two cows and
three test groups of four cows each). Following an acclimation period of 7 days, each cow in the
test groups was given an oral dose of a 5:95 mixture of clethodim:clethodim sulfoxide contained
in a gelatin capsule, once daily for 28 consecutive days. The dosing levels were 10 ppm, 30
ppm, and 100 ppm in the diet for the three test groups based on the highest daily food
consumption, determined during the acclimation period: 85 Ibs/cow/day. These desing levels
would be equivalent to 0.7x, 2x and 7x the theoretical maxium dietary burden for beef
cattle, and 0.64x, 2x and 6.4x the theoretical maxium dietary burden for dairy cattle (based
on the current theoretical maximum daily dosage levels).

Three cows from each dose level and one control cow were sacrificed on test day 29, within 24
hours of the last dose; and the remaining cow in each group on day 31, after 2 days withdrawal.
Samples of liver, kidney, composite muscle, and composite fat (peritoneal and subcutaneous)
were collected from each carcass for residue analysis.
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Milk samples, consisting of'equal parts of moming and evening milkings for a given day, were
collected from each cow on days -1, 1, 2, 4, 7, 12, 16, 20, 24, 28, 29, 30, and 31.

All tissue and milk samples were maintained under frozen storage (-20°C) until analysis for total
clethodim residues (measured as DME, DME-OH, and S-DME, expressed as clethodim
equivalents) by a modified version of RM-26A (adapted for milk and bovine tissues). The resulis
of residue analysis of bovine tissues and milk are summarized in Table 13.

e 13, Residnes io Datry COWS in

| Feoding Levels | Chemioals Milk
10 pprm DME 'ND 0.06 0.05 ND
DME-OH ND ND ND ND
S-MEDME ND ND ND ND

AEIEIEIGIE

DME residues were found in liver and kidney at all feeding levels, in milk and fat at the 30 and
100 ppm feeding levels, and in muscle at the 100 ppm level only. S-DME was found in milk,
liver, and kidney at the 100 ppm level. DME-OH was not found in milk or any tissue at any
feeding level. Residues in milk plateaued on test days 1 or 2.

No detectable residues of DME, DME-OH, or S-DME were reported in any control milk
(<0.0125 ppm) or bovine tissue (<0.05 ppm) samples. '

Composite whole milk samples collected on test days 25, 26, and 27 from the control group and
the 100 ppm dose level group were processed to obtain skim milk (nonfat solids), cream (fat sol-
ids), pasteurized milk, and acid whey (lactose). Analysis for total clethodim residues (DME +
DME-OH + S-DME) was performed on these processing fractions. Based on the recommended
tolerances in this submission and established tolerances, the maximum theoretical residues in
diets of beef and dairy cattle were calculated and the current theoretical maximum daily dosage
levels were determined (see Table 14).

" Table 14. Theoretical dietary burden of clethodim from various feed commodities for beef and dairy cattle
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| Beef Cattle Dairy Cattle

%of |Burden |%of Bunden
Diet (ppm) Diet | (opm)

25 0.38 40 141

30 |67 60 135

&)
o
O
—
¥ -9

100 1441 100 14.91
S T————

The established tolerances on meat and milk are adequate to cover the proposed uses. According
to Table 1 of OPPTS 860.1000 and the recommended and established tolerances for clethodim,
the maximum theoretical dietary burdens were determined to be 14.41 ppm and 14.91 ppm for
beef and dairy cattles, respectively. Based on the previous feeding studies, the secondary
residues in meat and milk will not exceed the established tolerances.

As there are no poultry feed items associated with the current petition, no secondary residues are
expected to occur in poultry tissues and eggs.

A confined rotational crop study of [ring-4,6-'*C]-clethodim with carrots, lettuce, and wheat
(MRID 41030211) was conducted. The study was reviewed by E. B. Conerly (EFGWB Science
Chapter for Clethodim, 06/26/1990). Results indicated that there is no need for field rotational

crop trials. A 1- month plantback interval for crops rotated with alfalfa was specified (D 2363382,

M. Collantes, et. al, 2/10/98). The use directions submitted with the current petition do not
specifically address rotational crops. The directions for use on fallow or nonproducing
agricultural land state do not plant any crop for 30 days after application unless clethodim is
registered for use on that crop.

y jonal Harmonization of Tol

There are no established Codex maximum residue limits (MRLS) for residues of clethodim in/on
the commodities discussed in the subject petition; therefore, there are no questions with respect
to Codex/U.S. tolerance compatibility. Codex MRLs are currently established on various crop
and livestock commodities in terms of the sum of clethodim and its metabolites containing 5-(2-
ethylthiopropyl)cyclohexene-3-one and 5-(2-ethylthiopropyl)-5-hydroxycyclohexene-3-one
moieties and their sulphoxides and sulphones, expressed as clethodim.
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12468

D194694

PP# 9F3743 Clethodim (Select®) in/on Soybeans, Cottonseed, and Animal
Commodities. Evaluation of the Revised Compound Specific Residue Analytical
Method, EPA-RM-26D-2, and the New Supporting Independent Laboratory
Validation Data.

F. Griffith

J. Miller/D. Marlow/A. Kocialski

9/29/93

None -

13703, 13704, and 13705

D203378

4F4340, Clethodim in/on Sugar Beets and Onions (Dry Buib). Evaluation of
Residue Data and Analytical Methodology.

J. Morales

J. Miller/D. Kenny

2/8/95

43166400, 43166402, and 43166403-43166407.

16157, 16158, and 16442

D219077, D219078 and D220698

5F4572/5H5729. Clethodim in/on Tomatoes and Tuberous and Corm Vegetabl&s
Evaluation of Residue Data and Analytical Methodology.

J. Morales .

J. Miller/D. Kenny

2/8/96

43757701-43757704
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CBTS Nos.:
DP Barcodes:
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From:

To:

Dated:
MRID(s):

None

D258351 ' -

OR990045. Clethodim. Section 24(c): Clover Grown for Seed.
L. Cheung '

D. Kenny/ J. Miller

9/9/99

None
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