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Primary Evaluator  William T. Drew, Chemist /=% g,) Date: 8/15/2005
RAB2/HED (7509C)

Approved by Richard A. Loranger, Branch Senior Scientist Date: 12/28/2005

RABZHED (7509C) 7 LO’CM?W

This DER was originally prepared under contract by Dynamac Corporation (1910 Sedwick Road, Building 100,
Suite B: Durham, NC 27713). It has been reviewed by HED and revised to reflect current OPP policies.

STUDY REPORT

MRID #46346802. Sandra J. Carminger (2003) Magnitude of the Residue of TM-444 and its
Metabolite in Grape Raw Agricultural and Processed Commodities. Study #TCI-03-076.
Unpublished study prepared by Arvesta Corporation, Morse Laboratories Incorporated, and The
National Food Laboratory Incorporated. 393 pages. {OPPTS Residue Chemistry Test Guideline
860.1500}

EXECUTIVE SUMMARY

Twelve grape field trials with clothianidin were conducted throughout the US during
2003. With the exception of the two field trial sites in New York, side-by-side tests were
conducted at cach trial site comparing the use of clothianidin as either a single drip-irrigation
application (to soil) of a water-soluble granule (WSG) formulation or as two foliar broadcast
applications of a water-dispersible granule (WDG) formulation. The soil application (Belay™
16WSG) was made at a total rate of 0.197 to 0.199 pounds of active ingredient per acre (Ib ai/A),
while the two foliar broadcast applications (Clutch™ 50WDG) were made at a rate of 0.098 to
0.101 Ib ai/A per application, for a total rate of 0.196 to 0.203 b ai/A per season (essentially 1X
the proposed maximum seasonal use rate of 0.2 1b ai/A). Both the drip-irrigation and foliar
applications were applied during fruit development, with a re-treatment interval (RTI) of 13 to
14 days between the two foliar applications. No adjuvants were added to the spray tank at any of
the field trials for either type of application. Two of the field trials (California and Washington)
also included another test in which the Belay™ 16WSG formulation was applied as two drip-
irmigation applications (during fruit development) at a rate of 0.099 Ib ai/A, with an RTI of 90 to
101 days, for a total of 0.198 b ai/A per season (1X). Grapes were harvested at commercial
maturity, 30 days after treatment (DAT) at the drip-irrigation trials, or immediately following the
second application (0 DAT) at the foliar broadcast trials. Additional grape samples from one
+ trial site were harvested at 7, 14, and 21 DAT (foliar treatment), and at 23, 37, and 44 DAT (drip
treatment) to determine residue decline. Single control and duplicate treated samples were
collected at each trial site. Samples were stored frozen from collection to analysis for up to 3
months, a duration supported by storage stability data on grapes.

The LC/MS/MS methods (Morse Methods #Meth-157 and #Meth-164) used to determine
residues of clothianidin and its metabolite, TMG, in grapes were adequately validated in
conjunction with the field trial analyses. For both methods, residues are extracted with
ACN/water/guanidine-HC1 (20:80:1 vol/vol/wt), filtered, and concentrated. Residues of
clothianidin and TMG are then cleaned up separately using ChemElut™ liquid/liquid extraction
(LLE) or ENVI-Carb™ solid phase extraction (SPE) columns, respectively. Residues are
concentrated. reconstituted in 19 acetic acid, and analyzed by LC/MS/MS. The validated limit
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== j‘l DACO 7.4.1/OPPTS 860.1500:0ECD 1IA 6.3.1,6.3.2. 6.3.3 and IHA 8.3.1.8.3.2. 8.3.3
; Crop Field Trial - Grape (Fruit)

of quantitation (LOQ) for both analytes is 0.020 ppm in grapes, and the limit of detection (LOD)
15 0.007 ppm.

Following either one or two drip-irrigation applications of clothianidin (Belay™
16WSG) totaling roughly 0.2 1b ai/A, residues of clothianidin were less than 0.020 ppm (the
LOQ) in all 24 grape samples harvested 30 DAT. Following two foliar broadcast applications,
residues of clothianidin were 0.040 to 0.278 ppm in 24 grape samples harvested 0 DAT. For the
foliar applications, average residues of clothianidin were 0.139 ppm and hi ghest average field
trial (HAFT) residues were 0.277 ppm. Residues of metabolite TMG were no more than 0.007
ppm (at or below the LOD) in all grape samples regardless of the application regime.

In the decline trial, clothianidin residues in grapes treated with Belay™ 16WSG were
less than 0.020 ppm (the LOQ) at all sampling intervals. Following Clutch™ 50WDG
treatment, the clothianidin residues in grapes treated foliarly decreased steadily from 0.136 to
0.139 ppm at 0 DAT to residues of 0.056 to 0.066 ppm at 21 DAT.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Under the conditions and parameters used in the study, the grape field trial residue data
are classified as scientifically acceptable. The acceptability of this study for regulatory purposes
is addressed in the forthcoming US EPA Residue Chemistry Summary Document (DP Barcodes
D309473 and D309474).

COMPLIANCE

Signed and dated GLP, quality assurance, and data confidentiality statements were
provided. No deviations from regulatory requirements were noted that would impact the study
results or their interpretation.

A. BACKGROUND INFORMATION

Clothianidin (also known by its development code numbers, TM-444, TI-435, or V-
10066) is a systemic insecticide, belonging to the chloronicotinyl (and nitroguanidine) class of
chemicals, which enters the transpiration stream through the roots and cotyledons of newly
germinating seedlings and protects below- and above-ground plant parts from insect damage. It
binds (via ingestion and contact routes) with the nicotinic acetylcholine receptor sites, interfering
with transmission of stimuli and eventually inhibiting reproduction of the insect. Clothianidin is
a major metabolite of thiamethoxam. It is currently registered (40CFR §180.586) for use on
various crops.

Arvesta has submitted a petition (PP#4F6869) requesting the establishment of tolerances
for residues of clothianidin in/on grape and potato commodities. The 50% ai water-dispersible
granule (WDG) formulation is proposed for foliar applications to grapes and potatoes (Clutch™
S0WDG, EPA Registration #66330-40). The 16% ai water-soluble granule (WSG) formulation
1s proposed for soil applications to grapes and potatoes (Belay™ 16WSG, EPA Registration
#66330-52).
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TABLE A.l Nomenclature of Test Compound and its Metabolite.

Compound
H.C
SSNNH
Cl S >~ _NO,
/\N N/ 2
\ H
N
Empirical Formula CH.CIN.O,S
Common Name Clothianidin

Company Experunental Names

TM-444, TI-435, V-10066

IUPAC Name (Ej-1-(2-Chloro-1,3-thiazol-5-ylmethyl)-3-methyl-2-nitroguanidine
CAS Name { C(E)]-N-[(2-Chloro-5-thiazolyl)methyl]-N -methy]-N "-nitroguanidine
CAS Number 210880-92-5 (formerly 205510-53-8)

Chemical Class Chloronicotinyl

Known Impuriues of Concern None

End-Use Preduct (EUP)

Clutch™ S0WDG, EPA Registration #66330-40
Belay™ 16WSG, EPA Registration #66330-52

Metabolite

H.C
3 \NH

Cl\(SJ//\ﬁ/& NH

N

Common Name

Metabolite TMG

Company Experimental Name

™G

CAS Name

| C{E)1-N-[(2-Chloro-5-thiazolyl)methyl]-N “methylguanidine

TABLE A.2 Physicochemical Properties (from MRID #45422301).

Parameter Value
Molecular Weight 249.7
Melting Point (“C} 176.8

pH at 23°C

6.24 [1% solution/suspension]

Density (g/cm’) at 20°C

1.61 [PAI], 1:59 [TGAT]

Water Solubility (g/L) at 20°C 0.327

Solvent Solubility {g/L) at 25°C n-Heptane <0.00104
Xylene 0.0128
1-Octanol 0.938
Dichloromethane  1.32
Ethyl Acetate 2.03
Methanol 6.26
Acetone 15.2

Vapor Pressure (Pa) at 25°C 1.3 x 10"

Dissociation Constant {(pK ) at 20°C 11.09

DP Barcodes D3(:9473 & D309474 / MRID #46346802
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TABLE A.2 Physicochemical Properties (from MRID #45422301).

Parameter . Value

Octanol/Water Partition Coefficient (Log Kw) at 25°C 0.7

UV/Visible Absorption Spectrum, Maximum ( nm) 265.5 [acidic, neutral sol’ns]. 246.0 fbasic sol'n].

B. EXPERIMENTAL DESIGN

B.1.  Study Site Information

Details on soil characteristics were not included in the report; these data should be
provided for studies such as MRID #46346802, reviewed in this data evaluation record (DER),
which include soil applications. A summary of weather conditions was provided for each field
trial site (see Table B.1.1), including average monthly minimum and maximum temperatures,
and precipitation (rainfall and/or irrigation) during the field trial, compared with average
historical values for the same months. No unusual meteorological or other conditions were
reported that would affect the integrity of the study. The treatment regimes (drip-irrigation or
foliar broadcast) used in the grape field trials are reported in Table B.1.2.

B.1.1  Trial Site Conditions
Trial Identification Soil Characteristics Meteorological Data

(City, State/Year) Type %O0OM { pH | CEC Monthly Average Monthly
Precipitation Temperature (°C)
(Inches)” Min Max

North Rose, NY/2003 Sand NR!? 29 11 22

Dundee, NY/2003 Gravelly Silt Loam NR 3.9 11 22
Madera, CA/2003 Loamy Sand NR 1.6-3.9 16-17 34-37
Hughson, CA/2003 Sandy Loam NR 44-53 17 32-33
Poplar, CA/2003 Loam NR 0.8-3.0 10-15 28-33
Lindsay, CA/2003 Loam NR 1.0-30 16-17 33-34
Dinuba, CA/2003 Loam NR 4.0-18.0 16-17 34-35
Plainview, CA/2003 Loamy NR 8.1-10.8 10-15 28-33
Richgrove, CA/2003 Clay NR 8.0-10.1 11-18 28-36
Delano, CA/2003 Sandy loam NR 12.7-14.5 17-18 34-36
George, WA/2003 Very Fine Sandy NR 0.0-0.7 5-10 19-27

Loam

Ephrata. WA/2003 Sandy Loam NR 2.6-6.4 5-13 19-32

1. Rainfall and irrigation are included in the precipitation values.
2. NR = Not Reported.

DP Barcodes D309473 & D309474 / MRID #46346802 Page 4 of 12

¢



1o

TV NNV MC WISpWIINVIL WUIITUWIT MR 1 VU1 DUITIHIITNG Vald REYIEWS MEY RECOUIUS LeIern - riie iZoolo - rFage 9 or

Tt Jo g 38ey

' "

C089VE9v# AN / ¥4 Y6080 % £L¥60£A S3p0dieg dd

Juatudojaaap

AuoN 861°0 06 Z 6600 '660'0 VN 1Ry pue Yeaiq pnq tuonedil-dud | OSMII wiAelog
AUON 8610 VN’ I 861°0 VN uawdoaasp iy wonediut-dug | OSMII wikeleg £002/¥0
JUON 9610 4! l 860°0 8600 |  1L°69 Juawdojaaap iy eifog Jseopeord | OUMOS watiPin) | aaordyory
SUON 8610 VN L 8610 VN uawdora49p iy fuonedi-dud | OSMIT wike[dg £002/Y0
SUON 661°0 14! 4 001'0°660°0 | L61-661 | “uawdopadp jiny lefjoj 1seapeosd | OAMOS wIND | ‘matautel
auoN 861°0 VN ! 8610 VN uawdo|aadp yny ‘woneun-dug | DSMIT wikeld €002V
uoN 8610 4 4 660°0 ‘6600 | z6l1-161 | judwdoaadp yiny lseoj isedpeorg | DAMOS waloImiD ‘eqnuiq
3uoN L61°0 VN ! L61°0 VN ‘uawidoaasp jiny wonedu-dud | DSMII waARlRE £00Z/VO)
dUoN L61°0 4! 4 6600 '860°0 0L uawdojaAdp JIny tel[o} Jseapeolg | DAMOS waYIIND ‘Aespury
SUON 661°0 VN ! 6610 VN twaurdojarap iy ‘oneBn-dug [ DSMI1 wakeieg C00T/V)
uoN 6610 vl T | 101'0'8600 | 1,69 uawdo[aA3p Yy LiBljo} Jsedprod | DAMOS walomD ‘ejdog
JUON 6610 VN I 6610 VN uawidojaasp yiny twonedun-dud | OSMIT wikeledg £00Z/V
auON 0020 vl 4 8600 ‘701°0 LS uaudoaAap Jinyj Lerjof jseopeoig | DAMOS walIND ‘osy@ny]
SUON 861°0 s VN 1 8610 VN uawdojarap yiny ‘uoneSuii-dug | DSMOT wikelRd €007V
JUON 0020 ¥l ¢ 0010 ‘0010 ZST1-161 .EmEQo_u>vv iy Em:& JSedpeolg] DAMOS weyom)d ‘BIIPEIN
£00T/AN
JUON Lo1°0 €1 rd 8600 .OO0.0 001-86 .Euzao_v\aov nnyj laeioy jseopeourgy DAMOS wl4omp) .uo_uc:Q
£00Z/AN
AN 1020 v z 10100010 | 16-0¢ watudoaAap iy tIelfe] 1SmOprolg | OAMOS UMD | 950y YHON
sweanfpy | (viea) | (sde NAZLE ) ¢(vdo) .
X ey | aedieiol | 1LY | sequny | ey dBuis | awnjop (Bupuuy, ¢, poap and Eﬂ_\wﬂsm

uonedyddy =e=m81—

adesn uo uaaneg as) Apnis  7'1'g ATIVL

28&@%5-_E,_._,_e,.ieu Ik
CC8'TES TS VIIPUB €'E°9 “TE9 1'€°9 VII ADT0/0051°098 SLddO/ b2 0ovg W E

0££99/uoNEIOdI0)) RISSAIV/GOEFH0 3POD DI/ZE-0E£99 B DP-0CEYOAPITRIOY, ) -a.' .




71 Jo 9 adeq

COB9PEIVE AIAN / bLE60EA ¥ £LP60E( SOPOIRY (]

aqestjddy 10N = VN

‘sauntdal Jusunean [[e 10§ /e g 861°( sem

Lt}

aie1 uoyed(dde jejo1 1ode) Y], "spustUlEdn IBI[0F 3Y) 10} VAE q] 660°0 pue juawieas) uonedLul-dup oy 103 y/1e q) 861°0 Sem ajel uonesydde ajSus 1o 2y
"BIOY 33 SUOJIBD) = V(D) ¢
“owirdar uaugean (je1 X¢°Q 1k yoes ‘suonedyidde 7) DSM9] wife[3g Y} 10§ yv3Iq pnq Je spewt sem uonestydde js1yy
2y ‘saunSas yudtyesy (a1l X | te uopedijdde 2j3uis) DS MO wiheRg PUE DAMOS waioID 10 Juswdo}aaap myj 1e sprw sem uonesrdde (Kjuo 10) 151 gy 7
‘5181 pIay Ay jo Aue e suonestjdde Kue 10§ pasn axam s)uBANPE X1 Uel ON "SWIISAS uonedrut Jo Juswdinba punoid Juisn apew s1om suonesydde [y |
. WSWO[3AP
SUON 861°0 101 [£ 660°0 ‘6600 VN )y pue Yeaiq pnq tuoneSun-dud | HSMII wifeed
AUON 8610 VN I 861°0 VN Juomdojaadp yny ‘uonsBui-dug | DSMIL wikeped €002V M
WON 661°0 14 [4 001°0 ‘6600 151 uswdo[aA3p Jiny ‘etjo) Jseaprorg | DAMOS w¥dINID ‘eeydyg
AUON 8610 VN ! 861°0 VN uawidojaap yny ‘uopeSun-dud | DSMII mikelod £O0T/V M
SUON 8610 LA 4 660°0 19-09 uatdolasap yuny ‘reljoj iseapeold | OAMOS w41 ‘ad1a0n
AUON 861°0 VN 1 861°0 VN uawdojandp yny ‘uoneBu-dug | DSMII mikepd £00Z/V)
SUON £0z'0 14! [4 v01°0 ‘6600 | 991-911 JuawdojaAap yny ‘ietjoj Jseoprolg | DAMOS wiynLD ‘otiepa(]
sieanlpy | (vieqp) | (skeq) J(viaea) | ((vdo)
XINUEL | ey iE0l | LLY | equiny | ajeyarduls | swnjop L BuIL ¢, poypp dna cawm_\w.vsm
uoyedddy .:5..3@;
‘adeds) uo uNEJ 3S(1 ApIS  TI'G ATIV L

all ,

(1) adexny - feur f pjary dor)y
EE8TES TC8 VIIPUR €°€°9 ‘TE9 1'€°9 VI AOH0/00S 1098 S1ddO/i't'L 00vd ,
0€£99/uoneIodio) BISIAIY/GOEbr0 2P0 Dd/2S-0££99 % 0p-0cc99/mupiuenio)y  JE

e

€1 40 9 abed - 9599Z1 Y 3|14 - 193U SPI0IBY QTH SMSAY BJEQ DI3IIUBISS L9S 1S3d INPIYIS uoljisods|q sp1osey s,vd3



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - Flie R126606 - Fage 7 o1 135
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TABLE B.1.3  Grape Field Trial Numbers and Geographical Locations.
NAFTA Growing Region’ Submitted * Requested
Canada US
1 2 NA? 2
2 - NA .-
3 -- NA -
4 - NA -
5 -- NA -
6 - NA -
7 - NA -
8 - ) NA -
9 - ' NA -
10 8 NA 8
11 2 NA 2
12 - NA -
Total 12 NA 12

1. Regions 13 to 21 and 1A, 5A, 5B, and 7A were not included as the proposed use is for the US only.

2. Each field trial included side-by-side tests, using Clutch™ 50WDG as a foliar application and Belay™ 16WSG as
a drip-irrigation application, for a total of 24 tests.

3.NA = Not Applicable.

B.2. Sample Handling and Preparation

Grapes were harvested at commercial maturity, immediately following the final foliar
application (0 DAT) or at 30 DAT for the drip applications. Additional grape samples from one
trial site were harvested at 7, 14, and 21 DAT (foliar treatment), and at 23, 37, and 44 DAT (dnp
treatment) to examine residue decline. A single control and duplicate treated samples (12
bunches each) were collected from each trial and placed in frozen storage at the test facility for 5
to 48 days. Samples were then shipped by ACDS freezer truck to the analytical laboratory,
Morse Laboratories in Sacramento, California. At Morse Laboratories, all grape samples were
homogenized and stored frozen (at -20 + 5°C) prior to analysis. Samples were stored frozen
from collection to analysis for durations of up to 3 months.

B.3. Analytical Methodology

Grapes were analyzed for residues of clothianidin and its metabolite, TMG, using two
related LC/MS‘MS methods entitled Determination of TM-444 and TMG in Potatoes (Morse
Method #Meth-157) and Determination of TM-444 and TMG in Grape and Potato Raw
Agricultural and Processed Commodities (Morse Method #Meth-164). Method #Meth-164 is a
more current version of Method #Meth-157 that includes procedures for the analysis of grapes
and processed potato fractions. A detailed description of Method #Meth-164 is presented in the
DER for MRIIY #46346801. in conjunction with an independent laboratory validation (ILV) of
that method.

For botih methods, residues of clothianidin and TMG in grapes are both extracted with
ACN/water/vuanidine-HC1 (20:80:3 vol/vol/wt) and filtered through Celite. The filtrate is

DP Barcodes D209473 & D309474 7 MRID #46346802 Page 7 of 12
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concentrated and diluted with water. Separate aliquots are then taken for further cleanup and
determination of clothianidin and TMG. Residues of clothianidin are cleaned up using a
ChemElut™ LLE column eluted with cyclohexane/ethyl acetate (1:1 vol/vol). Residues of TMG
are cleaned up using an ENVI-Carb™ SPE cartridge eluted with methanol/water/acetic acid
(80:20:1 vol/vol/vol). The purified residues are concentrated and re-dissolved in 1% acetic acid
for separate determination by LC/MS/MS. The HPLC system consists of a C g column with a
mobile phase gradient of water to methanol, each containing 1% formic acid. The retention
times for clothianidin and TMG are approximately 7.3 and 4.5 minutes, respectively. The
monitored transitions are m/z 250 to 169 for clothianidin and m/z 205 to 132 for TMG. The
validated LOQ for each analyte is 0.020 ppm in grapes and the LOD is 0.007 ppm.

Prior to analysis of field trial samples, the method was validated using triplicate control
samples of grapes fortified with clothianidin at 0.020 and 0.500 ppm. The method was also
validated concurrently with the field trial samples using control samples of grapes fortified with
clothianidin at 0.020 to 1.00 ppm.

B.4. Storage Stability

In conjunction with analysis of the field trial samples, a storage stability study was
conducted to support the sample storage durations for the field samples. Control samples of
frozen, homogenized grapes were separately fortified with clothianidin or TMG at 0.500 ppm
and placed in frozen storage at -20°C. Duplicate or triplicate subsamples were analyzed
immediately following fortification (Day 0) and again after intervals of 30 and 162 days of
frozen storage. Duplicate freshly fortified samples were analyzed along with the stored samples.

C. RESULTS AND DISCUSSION

The number and geographic representation of the grape field trials are adequate. A total
of 12 grape field trials were conducted during 2003. With exception of the two field trial sites in
New York, side-by-side tests were conducted at each trial site comparing the use of clothianidin
as either a single drip-irrigation application using the Belay™ 16WSG formulation at a rate of
0.197 to 0.199 b ai/A, or as two foliar broadcast applications using the Clutch™ 50WDG
formulation at a rate of 0.098 to 0.101 Ib ai/A/application (for a total application rate of 0.196 to
0.203 Ib ai/A per season). Both the drip-irrigation and foliar broadcast applications were applied
during fruit development, with an RTI of 13 to 14 days between the two foliar applications. In
addition, two field trials (California and Washington) included another test in which the Belay™
- 16WSG formulation was applied as two drip-irrigation applications, during fruit development, at
a rate of 0.099 b ai/A, with an RTI of 90 to 101 days, for a total application rate of 0.198 Ib a’A
per season (essentially 1X the proposed maximum seasonal use rate). Grapes were harvested at
commercial maturity, immediately following (0 DAT) the second foliar application or at 30
DAT for the drip applications. Additional grape samples from one trial site were harvested at 7,
14, and 21 DAT (Toliar treatment), and at 23, 37, and 44 DAT (drip treatment} to determine
residue decline. Single control and duplicate treated samples were collected from each trial.

The LC/MS/MS methods (Morse Methods #Meth-157 and #Meth-164) used to determine
residues of clothianidin and TMG in grapes are adequate for data collection. Average concurrent
method recoveries were 86 + 4% for the 14 grape (fruit) samples fortified with clothianidin at
0.020 to 1.00 ppm and 93 + 6% for the 14 grape (fruity samples fortified with metabolite TMG at

DP Barcodes D309473 & D309474 / MRID #46346802 Page 8 of 12
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0.020 to 1.00 ppm (see Table C.1). Apparent residues of clothianidin and TMG were less than
the LOD in all control samples. The validated LOQ for each analyte is 0.020 ppm for grapes;
the LOD for both is 0.007 ppm. Adequate sample calculations and chromatograms were
provided.

Samples were stored frozen from collection to analysis for durations of up to
approximately 3 months (see Table C.2). Concurrent storage stability data are available
indicating that clothianidin and TMG are stable in frozen grapes stored for intervals of upto 5
months (see Table C.3). These data will support the current grape field trials.

TABLE C.1 Summary of Method Validation and Concurrent Recovery Results for the LC/MS/MS
Methods from Grapes.
Analyte Crop [Matrix| Spiking Level Sample Recoveries |Mean Recovery +
(mg/kg) | - -Size (%) Std Dev (%)
Method Validation Recoveries
. Clothianidin : Grape {Fruit] 0.020 3 87-90 92+4
0.500 3 9297
™G ‘ Grape [Fruit] 0.020 3 92-106 102+ 6
% 0.500 3 100-106
Concurrent Method Recoveries
Clothianidin  ©  Grape [Fruit] 0.020 5 81-85 86+ 4
0.100 3 78-88
0.200 2 84-87
0.500 2 92-93
: 1.00 2 86-90
™G Grape [Fruit] 0.020 12 84-98 SXEN)
: 1,00 2 100-104 '
TABLE C.2 Summary of Freezer Storage Conditions.
Grape Matrix Storage Temperature (°C) Actual Storage Limit of Demonstrated
Duration (Months) ' Storage Stability (Months)?
Fruit 20+ 5 ~3 53

1. Extracts were stored frozen for 0 to 13 days prior to analysis.
2. Concurrent storage stability data for grapes are available indicating that clothianidin is stable under frozen
conditior:s for intervals of up to 5.3 months (162 days).
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Clothianidin/66330-40 & 66330-52/PC Code 044
m' . DACO 7.4.1/0PPTS 860.1500/0ECD IIA 6.3. L,

Crop Field Trial - Grape (Fruit)

309/Arvesta Corporation/66330
6.3.2.633andI1IA 83.1,8.3.2,8.3.3

TABLE C3 Stability of Clothianidin and Metabolite TMG in Frozen Grapes.
Analyte Spike | Storage Freshly Stored Sample Corrected! Average
| Level | Interval Fortified Residues Stored Sample Corrected
(ppm) (Days) Recovery (%) (ppm) Residues (ppm) | Recovery (%)
Clothianidin | 0.500 0 97,97, 92 (95)* NA? NA 100
.30 96, 108 (102) 0.488, 0.482 0.478, 0.473 95
162 96, 97 (96) 0.502, 0.454 0.523,0.473 100
T™G 0.500 0 106, 106, 100 NA NA 100
(104)
30 93, 100 (96) 0.470, 0.482 0.490, 0.502 99
162 97. 98 (98) 0.490, 0.475 0.500, 0.485 99

1. Residues were corrected for average concurrent recovery fron freshly fortified samples.
2. Average recoveries are in parentheses.
3. NA = Not Applicable.

Following either one or two drip-irrigation applications of clothianidin (as the Belay™
16WSG formulation) totaling roughly 0.2 Ib ai/A, residues of clothianidin were less than 0.020
ppm (the LOQ) in all 24 grape samples harvested 30 DAT (see Table C.4), while all residues of
TMG were less than 0.007 ppm (the LOD). For the two foliar broadcast applications of
clothianidin (as the Clutch™ 50WDG formulation), residues of clothianidin were 0.040 to 0.278
Ppm in 24 grape samples harvested immediately following the final application (0 DAT), while
restdues of TMG were no more than 0.007 ppm. Average residues of clothianidin were 0.020
ppm for the drip applications and 0.139 ppm for the foliar applications (see Table C.5). HAFT
residues for clothianidin were 0.277 ppm following the foliar applications.

In the decline trial, clothianidin residues in grapes treated via Belay™ 16 WSG drip-
irrigation were less than 0.020 ppm (the LOQ) at all sampling intervals. For the trials with
treatment via Clutch™ 50WDG foliar broadcast, the clothianidin residues in grapes decreased
steadily from 0.136 to 0.139 ppm at 0 DAT to residues 0f'0.056 to 0.066 ppm at 21 DAT.

Common cultural practices were used to maintain plants, and the weather conditions,
maintenance chemicals and fertilizer used in the study did not have a notable impact on the
residue data.

TABLE C.4 Residue Data from Grape Field Trials with Cleothianidin.
-Trial 1D EPA Variety Grape | Treat- Total PHI! Residues (ppm)?
(City, Region Matrix ment Rate (Days) e
State/Year) Regime | (Ib ai’A) Clothianidin | TMG
North Rose, 1 Elvira Fruit Foliar- 0.201 0 0.069, 0.098 ND?,
NY/2003 ND
Dundee, i Concord Fruit Foliar 0.197 0 0.127, 001104 | ND,ND
NY/2003
Madera, 10 Thompson Fruit Foliar 0.200 0 0.072,0.074 | ND,ND
CA/2003 Seedless Drip 0.198 30 [0.008, | ND.ND
0.01071*
Hughson, 10 T_hompson Fruit Foliar 0.200 0 0.275,0.278 ND, ND
CA/2003 Seedless ~_Drip 0.199 30 ND,ND | ND.ND
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!g' Clothtanidin/66330-40 & 66330-52/PC Code 044309/Arvesta Corporation/66330
‘ia“l DACO 7 4. 1/OPPTS 860.1500/0ECD HA 6.2.1. 6.3.2. 6.3.3 and LIIA 8.3.1.83.2.8.33
Crop kield Trial - Grape (Fruit)

TABLE C.4 Residue Data from Grape Field Trials with Clothianidin.

Triai ID EPA Variety Grape Treat- Total PHI® Residues (ppm)*

o : A " .
Statervear) | o " | negime | anany | ™ [Clotaman | i
Poplar, 10 Emperor Fruit Foliar 0.199 0 0.040, 0.042 | ND, ND
CA/2003 Drip | -0.199 30 ND,ND | ND,ND
Lindsay, 10 Autumn Fruit Foliar 0.197 0 0.053,0.050 | ND, ND
CA/2003 Royal Drip 0.197 30 ND, ND ND, ND
Dinuba, 10 RubyRed | Fruit Foliar 0.198 0 0.080,0.113 | ND, ND
CA/2003 Drip 0.198 30 ND,ND | ND,ND
Plainview, 10 Crimson Fruit Foliar 0.199 0 0.136,0.139 | ND,ND
CA/2003 o 7 | 0.092,0130 | ND, ND

14 0.073,0.082 | ND, ND
21 0.066, 0.056 | ND, ND

Drip 0.198 23 ND, ND ND, ND
30 ND, ND ND, ND
37 ND, ND ND, ND
44 ND, ND ND, ND
Richgrove, 10 Ruby Fruit Foliar 0.196 0 0.073,0.090 | ND, ND
CA/2003 Seedless Drip 0.198 30 ND,ND | ND,ND
Dnip 0.198 30 ND, ND ND, ND
Delano, 10 Thompson Fruit Foliar 0.203 0 0.121,0.132 | ND,ND
CA/2003 Drip 0.198 30 ND, ND ND, ND
George, 11 Cabernet Fruit Foljar 0.198 0 0.220,0.410 ND,
WA/2003 Sauvignon [0.0077*
Drip 0.198 30 ND, ND ND, ND
Ephraia, 11 White Fruit Foliar 0.199 0 0.208,0.330 | ND,ND
WAZ2003 Reisling Drip 0.198 30 ND,ND | ND,ND
Drip 0.198 30 ND, ND ND. ND
1. PHI = Pre-Harvest Interval.
2. The LOQ is 0.020 ppm and the LOD 1s (1.007 ppm.
3. ND = Not Detected (less than the LOD).
4. Values in brackets are between the LOD and the LOQ.
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é.' Clothianidin/66330-40 & 66330-52/PC Code 044309/Arvesta Corporation/66330
—m-_?«". DACO 7.4.1/OPPTS 860.1500/0ECD TIA 6.3.1. 6.3.2. 6.3.3 anid TIA 8.3.1. 8.3.2. 8.3.3
! Crop Field Trial - Grape (Fruit)

TABLE C.5 Summary of Residue Data for Grape Field Trials Using Soil (Drip-Irrigation) or Foliar
{Broadcast) Applications of Clothianidin.

{ Crop Treat- Total Rate PHI Residue Levels (ppm)*
[Matrix] |  ment (baiA) | (days) | % T Min, | Max. | HAFT? | Mean | Std. Dev.
Clothianidin Residues

Grape Foliar | 0.196-0.203 0 |24 [ 0040 | 0278 [ 0277 [ 0.139 0.098

[Fruit] Drip | 0.197-0.199° | 30 | 20 [ <0.020 | <0.020 | <0.020 | <0.020 0
Drip 0.198* 30 | 4 | <0.020 | <0.020 | <0.020 | <0.020 0

TMG Residues '

Grape Foliar | 0.196-0.203 0 | 24 | <0.020 | <0.020 | <0.020 | <0.020 0

[Fruit] Drip | 0.197-0.199° [ 30 | 20 | <0.020 | <0.020 | <0.020 | <0.020 0
Drip 0.198* 30| 4 | <0.020.] <0.020 | <0.020 | <0.020 0

1. The LOQ is 0.020 ppm and the LOD is 0.007 ppm.
2. HAFT = Highest Average Field Trial.

3. Single application at 1X.

4. Two applications, each at 4X.

D. CONCLUSION

The grape field trial data are adequate. These data support the use of clothianidin on
grapes as either one to two drip-irrigation applications utilizing the Belay™ 16WSG formulation
during fruit development (at a total application rate of 0.2 1b ai/A per season), or the use of up to
two foliar broadcast applications utilizing the Clutch™ 50WDG formulation during fruit
development (at a rate of 0.1 Ib ai/A per application, for a total application rate of 0.2 Ib ai/A per
season). Clothianidin residues resulting from the foliar broadcast applications of Clutch™
50WDG are higher than from the drip-irrigation soil application of Belay™ 16WSG.
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