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Executive Summary

Lambda-cyhalothrin is a synthetic pyrethroid insecticide used to control a wide range of’
pests on food/feed crops and livestock, as well as in and around buildings and structures,
Tolerances are established for the combined residues of lambda-cyhalothrin and its epimer
(R157836) in/on plant commodities at levels ranging from (LO1 ppm on soybeans to 1.0 ppm on
dried hops cones [40CFR §180.438(a)1)]. Tolerances are also established for the combined
residues of lambda-cyhalothrin and R157836 i animal commodities at fevels ranging from 0,01
ppm in eggs, poultry meat, and poultry meat by-products to 5.0 ppm in milk fat (reflecting 0.2
ppm in whole milk). Temporary tolerances are also established for barley, clover, grass. and wild
rice commodities; these tolerances expire on [2/3 172008,

Syngenta Crop Protection (Syngenta) and Interrcgional Research Project #4 (IR-4) have
submitted petitions supporting new or expanded uscs for lambda-cyhalothrin as a
microencapsulated formulation (capsule suspension, US) containing etther 1.0 or 2.08 pounds ot
active ingredient per gallon (1b ai/gal). The proposed uses are for up to 6 broadcast toliar
applications using ground or aerial equipment. The proposed uses on barley, buckwheat, oats.
and rye are identical to the existing use on wheat, and allow for up to two applications at (103
pounds ai per acre {Ib ai/A). for a total rate ot (.06 1b ai/A per season, with a 7-day pre-harvest
interval (PHIY for forage and hay. and a 30-day PHI for gram and straw. For cucurbit vegetables,
the proposed vse is for up to six applications at 0.03 Ib aiv A, for a total ratec of 018 Ib ar A per
season, with a PHI of 1 day. For grasses, the proposed usc is for up to three applications at 0,03
Ib ai/A per cutting, for a total rate of G.09 b ar/A per scason, with PHIs of | day for torage, and 7
days for hay, straw. and sced screenings. or tuberous and corm vegetables, the proposed use 1s
for up to tour applications at 0.03 Ib at’A. for a total rate of 0.12 ai/A per season, with a PHI of 7
days. The proposed usc for wild rice is identical to the existing use on rice, and allows tor up 1o
three applications at .04 b ai/A, for « total rate of 0.12 b ai/A per season, with a PHt of 21
days. The proposed use for pistachios is identical to the existing uscs on other tree nuts, and
allows for up to four applhcations at .04 1b ai/A| for a total rate of 0.16 b al/A per season, with «
PHI ot 14 days. In conjunction with these uses, Syngenta and 1R-4 are proposing the following
permancent tolerances for the combined restdues of lambda-cyhalothrin and its epimer R157836;

Barley, bran ... ... L 0.2 ppm
Barley, grain.......... P PO 0.05 ppm
Barley, hay................ e et e 2.0 PPM
Barley, straw.................... e e 2.0 pPM
Buckwheat, graim....... ... 0.05 ppm
Cucurbit vegetables.. . 0.05 ppm
Grass. forage, todder, and hay..........o 9.0 ppm
Oat. fOTage o e 2.0 ppm
Oal, Srail. i e (.05 ppm
Oat.hay .. e 20 ppim
Oat, straw . ... U et 220 ppm
Pistachio................... RN RO PUPNPPPON 0.05 ppm
Rice. wild, grain ... .0 0 . ... LOppm
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RVE, AN ..o e et e 0.05 ppm
Rye, forage oo e 2.0 ppm
RV, SETAW ..o et s e, 2.0 ppm
[uberous and corm vegetables ... 0.05 ppm

The nature of the residue in plants and animals is understood, based on adequate cotton,
cabbage, svyhean, wheat, ruminant, and poultry metabolism studies. HED has determined that
the residue to be regulated in both plant and animal commodities includes lambda-cyhalothrin
and 1is epime R357836 for purposes of both the tolerance expression and risk assessment.

Adcguate gas chromatographic/electron capture detection (GC/ECD) methods are
available for enforcing tolerances on both plant (Method PRAM 81} and animal (Method PRAM
86) commoditics. For both methods. residues are extracted with acetone/hexane (1:1, v/v). then
cleaned up wsing liquid-liquid chromatography and Florisil column chromatography. Residues
are determ:ned by GC/ECD: the method Himit of quantitation (LOQ} is 0.01 ppim for each
analvte.

Saropics of cucurbit vegetables, grass commodities, and potatoes from the submitted field
trials were analyzed for residues of lambda-cyhalothrin and R157836 using GC/ECTD methods,
which are derived from the current tolerance entorcement method for plant commodities. Each
method wax adequately validated in conjunction with the analysis of field trial samples. The
validated LOQs are 0.01 ppm for each analyte infon potatoes and cucurbit vegetables, for a
combined } O} ot 0.02 ppm. For the grass matrices, the method LOQ is 0.003 ppm for lambda-
cyhalothrir and 0.007 ppm for R157836. for a combined LOQ of 0.01 ppm.

Adcquate storage stability data are available indicating that both lambda-cyhalothrin and
R157836 arc stable under frozen storage in a wide varicty of raw and processed commodities for
intervals of 2o-36 months, These data support the storage durations (2.9-8.5 months) and
conditions o ~amples from the field trials and processing studies submitted with the current
petitions.

The wvailable field trial data on potatoes, cucumbers, muskmelons, summer squash, and
grasses are adequate, and support the proposed use patterns for lambda-cyhalothrin (CS) on tuberous
and conmn vegelables, cucurbit vegetables, and grasses. The number and geographic distribution of
the ficld trials are adequate, and the appropriate samples were collected at the proposed PHIs.
Following v broadcast {oliar applications of lambda-cyhalothrin (CS) to potatoes during tuber
development. at rates totaling 0.117-0.124 b ai/A (~1x rate), combined residues of lambda-
cyhalothrin and R157836 were less than the LOQ (<0.02 ppm) in/on all 32 potato samples harvested
at the propesed 7-day PHY. Following six broadceast foliar applications of lambda-cyhalothrin (CS)
to representdt ve cucurbit vegetables during fruit development, at rates totaling 0.176-0.184 1b ai/A
(~1x rate), combined residues at the proposed i-day PHI were <0.02-<0.03 ppm in/on 12 samples of
muskmelons and 14 samples of cacumbers, and <0.02-<0.04 ppm infon 10 samples of summer
squash, Following single broadcast applications of lambda-cyhalothrin (CS) to grasses at 0.03 1b
ai/A per cuting (1x rate), combined residues were 0.13-8.04 ppm infon 136 samples of forage
harvested ai (-3 days after treatment (DATY. and <0.01-6.01 ppm infon 68 samples ot hay harvested
at 5-11 DAL Lollowing a single application at 0.03 1b ai/A to grasses grown for seed, combined
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residues were 10.35-7.80 ppm in/on 16 samples of straw. and 0.80-3.23 ppm n/on 16 samples of seed
screenings harvested at maturity, 7-19 DA,

In addition to the new field trial data, adequate field trial data are available on rice, wheat.
almonds, and pecans from previously reviewed petitions. The data on rice will be translated to
support an identical use on wild rice; the data on almonds and pecans will be translated
support an identical use on pistachios: and the data on wheat will be translated to support
identical uses on barley, buckwheat, oats. and rye.

Adeqguate processing studies are available tor potato and wheat graim: processing data are
not required for cucurbit vegetables, grass, nor wild rice. Based on residues in potatoes (less than
the LOQ) treated at a 5X rate, residucs are unlikely to be detectable in processed commoditics
from potatoes treated at 1x; therefore. separate tolerances are not required for potato processed
fractions. However, based on the available wheat grain processing data, in which residues
concentrated by 3x in bran. separate tolerances are required for both barley and rye bran. each at
(.2 ppm.

Adequate cattle and poultry teeding studies, and a cattle dermal application study are
available to support the existing and proposed uses. Based on the existing and recommended
tolerances for plant commodities. the calculated theoretical dictary burden (TDB) for lambda-
cyhalothrin residues is 10.0 ppm for beel cattle, 1.4 ppm for dairy cattle, 0.9 ppm for swine, and
1.0 ppm for poultry. Using these TDBs and the available livestock residue data, the maximum
expected lambda-cyhalothrin residues in cattle commodities are 0.35 ppm in whole milk
(reflecting 8.8 ppm in milk fat), 2.5 ppm in fat. 0.1t ppm in muscle, 0.06 ppm in liver, and 0.15
ppm in kidney. The maximum expected residues in hog commodities would be 0.16 ppm in fat.
0.006 ppm 1n meat, and 0.01 1 ppm in meat-byproducts. The maximum c¢xpected residues in
poultry commodities would be 0.003 ppm in eggs, 0.022 ppm in fat, 0.002 ppm in mcat, and
0.003 ppm in meat-byproducts. These residue levels indicate that the current tolerances in
poultry commodities, as well as m the fat, meat, and meat by-products of cattle, goats, horses.
and sheep, arc all adequate. However. the tolerance shoutd be increased in milk fai (from 5 ppm
to 10 ppm). The data also indicate that the current tolerances in hog commodities could be
lowered to 0.2 ppm in fat, 0.01 ppm in meat, and 0.02 ppm in meat-byproducts.

Adequate confined rotational crop data are available indicating that rotational crop
restrictions and tolerances are not required tor the current or proposcd uses.

Regulatory Recommendations and Residue Chemistry Deficiencies

No major deficiencies were noted in the subject petitions that would preclude the
establishment of permanent tolerances tor lambda-cyhalothrin on the proposed commaodities.
Only minor deficiencies were noted pertaining to the proposed label directions and recommended
tolerance levels (listed below). HED recommends in tavor of establishing permanent tolerances
for larnbda-cyhalothrin residues at the levels recommended in Table 9.

(1) Use directions {or grasses should be clarified to specity that the

restriction of 0.03 1b ai/A per cutting includes pastures and rangeland in

addition to grasses grown for sced. A minimum re-treatment interval

(RTI) of 30 days should be specitied for pastures and rangeland which arc

not cut between applications. In addition. the PHI for forage should be

4 ot 35
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changed to 0 days, as PHIs for forage are not practical for rangeland
appiications.

{2} A tolerance was not proposed in rye bran. Based on the
aviniable wheat residue data. a separate tolerance is required at 0.2 ppm in
rve, bran,

(31 Based on the calculated TDBs for livestock, and the available
livestock residue studies. the current tolerance for lambda-cvhalothnin in
mitk tat1s too low. An increased tolerance should be proposed in miik fat
(10 ppm). The data also indicate that the current tolerances in hog
com:modities could be lowered to 0.2 ppm in fat, 0.01 ppm in meat, and
0.07 pprm in meat-byproducts.

Background

Lanibda-cyhalothrin is a synthetic pyrethroid insecticide used to control a wide range of
pests on food teed crops and livestock, as well as in and around buildings and structures.
Tolerances ar cstablished for the combined residues of lambda-cyhalothrin and its epimer
(R137836) 1. on plant commodities at fevels ranging from 0.01 ppm on soybeans to 10.0 ppm on
dried hops cones [40CFR §180.438(a)(1)] . Tolerances are also established for the combined
residues of fambda-cyhalothrin and R157836 in animal commodities at levels ranging from 0.01
ppm in eggs. pouitry meat, and poultry meat by-products to 5.0 ppm in milk fat {reflecting 0.2
ppm in whoie milk). Temporary tolerances have also been established for barley, clover, grass,
and wild rice commodities; these tolerances expire on 12/31/2008.

Syngerira Crop Protection has submitted a petition (PP#5F6994) supporting the use of 1.0
and 2.08 I ar'gal CS formulations of lambda-cyhalothrin on tuberous and corm vegetables
{subgroup 1€ ). cucurbit vegetables (group 9), and grasses (group 17). In addition, 1R-4
submitted two petitions (PPs#3E6593 and 6E7077) proposing to expand the use of lambda-
cvhalothrin (45 to include barley, buckwheat. vats. rye, wild rice, and pistachios, based on the
existing restcue data and tolerances on wheat., rice, and tree nuts.

The nemenclature and physicochemical properties of lambda-cvhalothrin are presented
below in Tbles and 2.

Sof 35
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Table 1. Lambda-Cyhalothrin Nomenclature.
Compound 1:1 mixture of (Z3-(1R.3R), S-ester: (Z)-(15.35). R-ester
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Common Namg 1.ambda-Cyhalothrin B
Company Experimental Name | ICTA0321 T
Molecular Formula Coy o CIF NG,

Molecular Weight 4499

3PAC Name {R)-a-cyano-3-phenoxybenzyl (18)-cis-3-[(£)-2-chloro-3.3 3-tnifluoropropenyl |-

2 2-dimethyleycloprepanecarboxviate and (5)-u-cyano-3-phenoxybensyl (1#)-civ-
3-{(£)-2-chloro-3.3 3-trifluoropropenyl |- 2 2-dimethyleyelopropanecarboxylate

CAS Name rel-(R)-cvano(3-phenoxyphenyhmethyl (15.38)-3-[(1.2)-2-chloro-3.3 3-triflucro-1-
propenyl]-2,2-dimethylcyclupropanecarboxylate

CAS Registry Number 01465-08-6

Fnd-use Products (EP) 1.0 1b aifgal CS (Warrior® Insecticide with Zeon Technology™: ['PA

Registration #100-1112)
208 b arrgal OS5 (Karatet® Insecticide witly Zeon Technology ™: 1P A
Registration #100-1097)

Table 2. Physicochemical Properties of Lambda-Cyhalothrin,

Parameter Value Reference
Melting Point/Range (°C) 49.2 - D284860 "
pH NA* -
Density (g/em’ at 25°C) 33 )
Water Solubility {mg/L at 20°C, pH 6.5) 0005
Solvent Solubility {g/L) NA
Vapor Pressure (mm Hg at 20°C) R IERS o ]
Dissociation Constant (pK, at 20°C) 4 N
Octanol/water Partinon Coefficient (Log[K, . }) 700 ]
UV/visible Absorption Spectrum NA ]

1. Kit Farwell, 8/15/2002.
2. WA = Not Available.

6 of 35
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860.1200 Directions for Use

Syngenta and IR-4 are proposing new uses of lambda-cyhalothrin on barley, buckwheat,
oats, rye, cucurbil vegetables. grasses, tuberous and corm vegetables, wild rice, and pistachios for
the control o a wide variety of insect pests. The formulations being proposed for these uses
include a | 0 ib ar/gal CS (Warrior" Insecticide with Zeon Technology™, EPA Registration
#100-11121and a 2.08 1b ai/gal CS (Karate™ Insecticide with Zeon Technology™. EPA
Registration #100-1097). These formulations are currently registered to Syngenta for use on a
wide varielv ot food and feed crops at seasonal rates of 0.06-0.48 1b ai/A. The petitioners
provided proposed labels from Syngenta containing the use directions, which are summarized in
Table 3. beiow,

Table 3. Summary of Directions for Use of Lambda-Cyhalothrin.

Application Formulation | Use | Max. # Max. PHI Use Directions and
Tiniing, Type. and | [EPA Reg. #] | Rate | Applic. | Seasonal (Days) Limitations
Equipment {Ib per Use Rate

ai/A) | Season | (lb al/A)
Cereal Grains (including Wheat, Wheat Hay, Triticale, Barley, Buckwheat, Oats, and Rye)

Breoadcast folisy 1.0 1b ai/gal .03 F 2 (.06 7 The minimum RTI 13 3 days,
applications using Cs ; [forage, | Do net allow livestock to graze
ground or aor, | [100-1112] 3 hay] within 7 days of rreatiment. Use
equipment 2.08 1b aifgal ! 30 aminimum of 2 and 10 gal/'A
Cs [grain, for aenal and ground
[100-1097] straw] | applications, respectively.
Cucurbit Vegetables
Breadeast filive 1.O01b aw/gal | 003 6 0.18 I The mimimum RTT is 5 days.
applwations usmy Cs Use a minimuem ¢f 2 and 10
ground or aen:! [100-1112] | gal/A for aerial and ground
equipment applications, respectively.
Grass Forage, Fodder and Hay
Broadcast fi-tiar 1.0 11 aifpal 003 1 3 0.09 1 Do not apply more than 0.03 1b
applications u-~ing Cs [ [forage] | ai/A per cutting. Following
ground or aevil [100-1112] application to grasses grown for
eqLIpment 2.08 1b ar/gal 7 seed, reprowth may be cut for
Cs ' [hav, forage or hay 30 days afier
[100-1097] straw, and | harvest of seed. lJse a mimimum
seed of 2 and 7 gal: A lor aerial and
screemings| | ground applications,
respectively.
Tuberous and Corm Vegetables
Breadceast (i 1.0 Ib ai/gal 003 ¢ 4 .12 7 The minimum RTT is 7 days.
applications usin: CSs i Use a miramum of 2 and 10
ground or aeriel [100-1112] gal/A for aerial and ground
cquipment applications, respectively.

T o135
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applications using
ground or aerial
equipment

Cs
I00-1112)
2.08 Ib ai/gal
s
F1GO-1007]

Table 3. Summary of Directions for Use of Lambda-Cyhalothrin.
Application Formutation | Use | Max. & Max. PHI Use Directions and
Timing, Type, and | [EPA Reg. #| | Rate [ Applic. | Seasonal (Days) Limitations
Equipment (b per Use Rate
ai/A) | Season | (Ib ai/A)
Rice and Wild Rice
Broadcast foliar 1.0 Ib ai/gal | 0.04 3 0.12 21 Do not apply more than 0.08 1b

aifA within 28 days of harvest.
or more than 0.04 1b ai’ A within
21 days of harvest. {he
minmum RT11s 5 days. Do not
release flood water within 7
days of application. 130 not use
treated rice fields for the
aquaculture of edible fish and
crustacaca, Do not apply as an
UV spray. Use a mimmum of
2 gal/A for aerial apphications.

Tree Nuts {including Pistachio)

Broadcast foliar PO b av/gal | 0.04 4 016 14 Do not apply more than 0.12 1b
applications during s ai’Alyear post-bloom.  The
LIOWINE Season [ 100-1112] nunimum RTT s S davs. Use a
using ground or minimum of 5 galsA for aerial
aerial equipment | applications.

Conclusions. 1he proposed use directions reftect the applications used in the avaitable

crop field trials, and are adequate, provided that the following change (below) is madce for the use
dircctions on grasses. The proposcd uses for barley, buckwheat, oats, and rye are identical to the
existing uses on wheat; the proposed usc on wild rice 15 identical Lo the existing use on rice; and
the proposed use on pistachios is identical to the existing use on trec nuts.

Use directions for grasses should be claritied (o specity that the restriction of 0.03 1b air A
per cutting includes pastures and rangeland in addition to grasses grown for seed. For pastures
and rangeland, which arc not cut between applications, the label should specify a minimuam R
of 30 days. In addition, the Agency has previously determined that PHIs for forage on rangeland
are not practical; therefore, a PHI for grass forage should be amended to O days.

860.1300 Nature of the Residue - Plants

The nature ol the residue in plants 1s adequately understood, based on adequate cotton.
cabbage, soybean, and wheat metabolism studies (PPs#7F3560 and 7H5543:; M. Flood:
1/22/1992). Lambda-cyhalothrin is metabolized by ¢leavage of the ester linkage to form
cyclopropanecarboxylic acids and the corresponding phenoxybenzoic acids or alcohols. In most
cases the parent compound s the principal constituent of the residue. However, in the cabbage
metabolism study the cis- and trans-cyvelopropanecarboxylic acids were the major constituents.
HED has concluded that the plant metabolites need not appear 1n the tolerance expression at this
time owing to lack of toxicological concern, and Tow concentrations found {rom residuc studies

8ot 3s
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(Memo; Panela Hurley; 1:3/1992). The residues to be regulated are lambda-cyhalothrin and its
epimer R147836,

860.1300 Nature of the Residue - Livestock

Studics of lambda-cyhalothrin metabolism in ruminants and poultry have been reviewed.
Lambda-cyhalothrin is the major component of the residue in animals, except in kidney and liver.
where. in addition to the plant metabolites, 3-(2-chloro-3,3,3-trifluoroprop-1-enyl)-2-
hydroxymethul-2-methyleyelopropane-carboxylic acid (OH-CPA) and 4-hydroxy-3-
phenoxybenzoe acid (4'-OH-3PBActd) may be present in significant quantities. A residue
transfer studv. in which cows were fed dietary levels ot &, 25, or 80 ppm lambda-cyhalothrin,
demonstrated that, at <8 ppm, OH-CPA levels in tissue would not exceed 0.01 ppin
(PPs£2FA100, 2F4114, 7E3560, and 1F3992: M. Flood; 8/31/1992). As with nlants, HED has
determined tiat the residues to be regulated arc lambda-cyhalothrin and its epimer R157836.
The anima’ wetabolites do not need to appear in the tolerance expression.

860.1340 Residue Analytical Methods

Adcguaie GC/ECD methods are availablte for enforcing tolerances for lambda-cyhalothrin
restduces 1 phint and antmal commedities. 1C1 Method 81 (PRAM 811} is available for
determining residues of lambda-cvhalothrin and its epimer in plant matrices, while 1C1 Method
86 (PRAM R0} 1s available tor determining residues of lambda-cyhalothrin and its epimer in
animal matrices, Both methods have been validated by EPA as adequate enforcement methods.

For Method PRAMSI, residues of lambda-cyhalothrin and R157836 are extracted with
acetone/hexane (1:1, v/v), and cleaned using liquid-liquid chromatography to remove lipids,
followed by Florsi) column chromatography Residucs arce then determined by GC/ECD; the
method LG 15 0.01 ppm for both analytes.

For Mcethod PRAMRO, residues are extracted from milk or animal tissues with 30%
acetone’hexane. The aqueous fraction is removed, after which the residues are then dried over
sodium suifate. and cleaned up usmg a Ftorisil column. Residues are determined by GC/ECD;
the method 1.OQ 15 0.01 ppm for both analytes.

tn the ticld trials submitted with the current petitions, residues of lambda-cyhalothrin and
R157836 were determined using GC/ECD methods, which are more recent modifications of the
current tolcrance enforcement inethod for plant commodities. For the analysis of potatoes and
cucurbit vegetables, residues were extracted with acctone/hexane (1:1, v/v) and sodium sulfate,
filtered, an:! partitioned with aqueous sodium chloride. Residues in the resulting hexane fraction
werc then cleaned up using Florisil columns, and analyzed by GC/ECD using external standards.
The validated LOQ 15 0.01 ppim for each analyte, for a combined LOQ of 0.02 ppm.

For the analysis of grass commodities, residues were extracted with acetone/hexane (1:1,
v/v). filtercd. and cleaned up using a silica gel solid-phase extraction (SPE) cartridge. Residues
were then anadvzed by GC/ECD using external standards. For each grass matrix, the validated
L.O is 0.003 ppm for lambda-cyhalothrin. and 0.007 ppm for R1578306, for a combined 1.OQ of
0.01 ppm.

Fach of these GC/ECD methods was adequately validated in conjunction with the
analysis ol ficld trial samples using fortilied control samples. Recoveries of lambda-cyhalothrin

Dol 35
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averaged 89-96% (with standard deviations ot 1(-13%) from cucurbit vegetables, §5-93% (s.d.
14-1794) from grass commiodittes, and 90 (s.d. 10%6) from potatoes. Recoveries of RES7R36
averaged 87-99%, (s.d. 8-15%) from cucurbit vegetables, 80-95% (s.d. 11-18%]) from grass
commodities, and 91 (s.d. 11%) from potatoes. Apparent residues were less than the LOQ in
most controls samples, and where apparent residues were above the LOQ in control samples, the
residues were substantially less than the residues in the associated treated samples.

Conclusion. Adequate GC/ECD methods are available for enforcing the proposed and
existing tolerances on plant and animal commodities. and the submitted residue data were
determined using adequate GC/ECD methods denived trom the existing tolerance enforcemeni
method.

860.1360: Multiresidue Method

Data reflecting the recovery of lambda-cyhalothrin and its metabolite (PP 890) through
FDA’s multiresiduc protocols have been submitted and forwarded to FDA (PPs#7F3560 and
715543; M. Flood: 9/19/1991). The FDA PESTDATA database (PAM Volume [, Appendix b
June 2005) indicates that cyhalothrin is completely recovered using Methods Section 302.
Ilowever, no information 1s reported its recovery through Methods 303 and 304, nor on the
recovery of PP 890 through any of the multiresidue method.

860.1380: Storage Stability

No new storage stability studics were submitted with these petitions. Previously
reviewed storage stability data indicale that lambda-cyhalothrin and R157836 are stable at -18°C
for intervals of up to 26 months in peach, pea, oilseed rape, wheat grain, sugar bect root.
cottonseed, apple. cabbage, and potato (PPs#1F3952 and TH5607; M. Flood; 9/19/1991).
Residues were also shown 1o be stable at - -15°C for intervals of up to 31 months in alfalfa, 24
months in lettuce (PP#SF4588: D219683; Linda Kutney; 8/26/1996). and 36 months in sorghum
flour and starch, dry apple pomace, corn soapstock, and soybean refined oil (PP#7173488:
D193852; M. Flood; 5/14/1994).

In the ficld trials submitted with the current petitions, the maximum {rozen storage
durations were 2.9-3.6 months for muskmelons, cucumbers, and squash, 3 months for potatoes.
and 8.5 months for grass forage, hay, straw. and seced screenings.

Conclusions. The available storage stability data support the storage condifions and
durations for sampies from the current field tnals and processing studies.

860.1400 Water, Fish, and Irrigated Crops

The proposed use on wild rice 1s an aquatic usc. However, no additional residue data are
required under this guideling, as the impact of the use ot lambda-cyhalothrin on rice was
considered in conjunction with the earlier rice petition. The use directions for rice prohibit the
rclease of flood water from rice ttelds within 7 days ol application, and also prohibit the use of
treated rice tields for the aquaculture of edible 1ish and crustaceans. These prohibitions also
pertain to the proposed usc on wild e,
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860.1460 Food Handling
Thi~ guidehine is not relevant to the current petitions, as o new uses are being proposed
for tood/fecd handling establishments.

860.1480 Meat, Milk, Poultry, and Eggs
The proposed use on grasses will have a substantial impact on the potential dietary
exposure ¢ hiveslock. Considering both established and proposed tolerances, TDBs for
combined lambda-cyhalothrin residues were calculated to be 10.6 ppm for beef cattle, 10.4 ppm
for dairy cattle. 0.9 ppm for swine, and 1.0 ppm for poultry (see Table 4, below). In addition to
dietary exposure, beef cattle can also be exposed dermally through the use of impregnated ear
tags or pour-ca freatments containing lambda-cyhalothrin.

Table 4. Calculation of Theoretical Dietary Burdens of Lambda-Cyhalothrin Residues to Livestock.
Feedstuff % Dry %% Diet' Established or Dietary Contribution
Matter' Recommended (ppm)*
Tolerance {ppm)
___ Beef and Dairy Cattle
Grazs forage 25 35 7.0 4.8
Alfalfa hay &9 5 6.0 0.34
Aspirated g1ain fractions 85 5 (Beel); 0 (Dairy) 2.0 0.12 (Beef); 0.0 (Dairy}
Rice grain 38 10 1.0 0.11
Fielkd com wiam 88 30 0.05 0.02
Canocla meu! 88 15 1.0° (.17
TOTAL BURDEN 10.6 (Beef); 10.4 (Dairy)
. Poultry
Alfalfa mea) 89 10 6.0 (.60
Canola mea: 84 15 1.0° (.15
Rice gram 88 20 1.0 (.20
Field corn grasm 88 55 0.05 (.03
TOTAL BURDEN 1.0
Swine
Alfalfa mea’ 89 10 6.0°" (.60
Canola nmaf___“ &R 1Y 1.0° (+.11)
Rice grain 38 20 1.0 (.20
Field corn gram 88 60 0.05 (103
TOTAL BURDEN 0.9

1. Table | (CPPTS Residue Chemistry Test Guideline 860.1000).

2. Coentributi {Jtolerance + %dry matter] x %dict) for beet and dairy cattle; contribution = (tolerance x |%dict
1ty for poultry and swine.

. Based on ¢stablished tolerances of alfalfa hay and canola seeds.

el

An adequate dairy cattle feeding study is available reflecting dosing of three groups of
cows (3 cows/group) with lambda-cyhalothrin at levels equivalent to 1.0, 5.0, and 25 ppm in the
diet for periodds of 28-30 days (PP#6F3318; M. Firestone; 1/22/1986). Based on the recalculated
TDR. these dosing levels are equivalent to 0.1x. 0.3x, and 2.4x the TDB for cattle. Samples of
milk were collected daily. and tissues samples were collected at study termination. Average
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lambda-cyhalothrin residucs in mitk and tissues are summarized in Table 5, below. Based on the
calculated TDB of 10.6 ppin for beet cattle, and 10.4 ppm for dairy cattle, the cxpected average
residues from a worst-case dietary exposure would be .35 ppm 1n whole milk (reflecting 8.8
ppm in milk fat), 1.7 ppm i fat, 0.07 ppm in muscle. 0.03 ppm in biver, and 0.10 ppim in kidney.

Table 5. Average Residues in Milk and Tissues from Lambda-cyhalothrin Cattie Feeding Study.
Dose Group Average Lambda-cvhalothrin Residues (ppm)
Milk Fat Muscle Liver Kidney
1.0 (0.1x)* 0.03 0.178 0.007 0.012 0.012
5.0 (0.5x) 0.08 0.946 (.037 (.008 0.042
25.0 (2.4x) 0.85 4.01 0.173 0.068 0.231

* Dose group level relative o caleulated 'TDB s in parentheses

[n order to estimate appropriate tolerance levels for ruminant tissucs, the potential
contribution from dermal exposure will also be considered, based on labeled uses for Tambda-
cyhalothrin on cattle. However, residucs in milk from dermal dosing are not expected. as the vse
directions for dermal application products prohibit applications to lactating or dry dairy cows.

An adequate dermal study 1s available reflecting dosing of beef cattle at the labeled rate
(PPAOF3770; M. Flood: 1/25/1990). In this study, ive groups ot mixed breed cattle (>
animals/group) weighing between 300 kg and 340 kg were dosed dermally with tambda-
cyhalothrin (SABER® Pour-On Insecticide. 1% w/v) at intervals of 2 weeks: overall, lour
applications were made to the animals. One group of animals (Group A) was sacrificed within 6
hours of receiving the final dose, and the remaining groups (Groups B-E) were sacrificed at 3. 7.
14. or 28 days after the {inal dose. At slaughter, the entire liver, both kidnevs (complete with
perirenal fat), and samples of subcutaneous fat and quadriceps muscle were excised from cach
antmal for analysis. Maximum residues of lambda-cyhalothiin in {issues were observed
animals from the 7-day sacniice interval, and were 0.769 ppm in fat, 0.038 ppm in muscle, 0.055
ppm in kidaeys, and 0.027 ppm in liver (see Table 6, below ).

Considering potential residues from both oral (dietary burden) and dermal exposure to
lambda-cyhalothrin, the maximum expected residues mn cattle would be 0.35 ppm in whole milk
(reflecting 8.8 ppm 1n milk tat), 2.5 ppm i fat, O.11 ppm in musele, 0.06 ppm in liver, and 0.15
ppmt in kidney. The tolerances in cattle. goat, horse, and sheep commodities are currently
established at 3.0 ppm in tat, 0.2 ppm in meat and meat-byproducts, and 5.0 ppm in milk fat
(reflecting 0.2 ppm in whole milk). Based on the maximum expecied residues, the tolcrance
should be increased to 10 ppm tn milk fat. The current tolerances in the fat, meat, and meat-
byproducts of cattle. goats, horses. and sheep are adequate.

Table 6. Residues in Tissues from Lambda-cyhalothrin Dermal Dosing Study.*
Dose Sacrifice Lambda-cyhalothrin Residues (ppm)
Group | Interval Subcutaneous Fat | Perirenal Fat Muscle Kidney Liver
{Days)
A 0.25 0.080-0.304 0.132-0.4%3 <0.003-0.011 | <0.003-0.040 | =0.005-0.0t7
B 3 0.080-0.229 0.158-0.510 (0.005-0.008 0.006-0.017 0.006-0.028
C 7 0.107-0.438 0.285-0.769 <0.003-0.038 0.025-0.055 <=().005-0,027
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Table 6. Residues in Tissues from Lambda-cyhalothrin Dermal Dosing Study.*
Dose Sacrifice Lambda-cvhalothrin Residues (ppm)
Group futerval Subcutaneous Fat | Perirenal Fat Muscle Kidney Liver
(Days)
B 14 0.016-0.299 (:.049-0.368 <(.003-0.005 | <0.003-0.008 | «0.005-0.008
E 28 0.039-0.118 0.031-0.217 - -- --

* Study was conducted at the maximum labeled use rate.

The maximum expected tambda-cyhalothrin residucs in swine tissues are Jower than in
cattle, as the TDB for swine (0.9 ppm) is considerably lower than for cattle. Based on the
calculated TDB for swine, and the results from the 1.0 ppm dose-group in the cattle feeding
study, the imaxunum expected residucs in hog commodities would be 0.16 ppm in fat, 0.006 ppm
in meat. and ©.011 ppm in meat-byproducts, Therclore, the current tolerances in hog
comnoditivs ouid be lowered to 0.2 ppm in fat. 0.91 ppm in meat, and 0.02 ppm in meat-
byproducts.

With 1egard to residues in poultry commodities, an adequate poultry feeding study is also
available (PI'+7F3488; 8. Brooks; 8/{3/1987) reflecting dosing of laying hens (10/group) with
lambda-cyhalothrin at levels of 1. 5, and 25 ppm in their diet for 28 consecutive days. These
dose levels are cquivalent to 1x, Sx, and 25x the calculated TDB for poultry. Residues did not
accumulatc, and declined when feeding of the treated diet ceased. Average residues in tissues
and e¢ggs are ~hown in Table 7 (below): the residue fevels in eggs are the mean plateau residues.
Based on tie calculated TDB for poultry, and the results from the 1.0 ppm dose-group, the
maximum cxpected residues in poultry commodities would be 0.003 ppm in eggs, 0.022 ppmn in
tat, (1.002 ppn1in meat, and 0.003 ppm in meat-byproducts. The current tolerances in poultry
commoditics are set at 0.01 ppm in eggs, meat, and meat-byproducts, and at 0.03 ppim in fat.
Therctore. the carrent tolerances in poultry commaodities are all adequate.

Table 7. Average Residues in Eges and Tissues from L.ambda-cyhalothrin Poultry Feeding Study.
Dose group Average Lambda-cyhalothrin Residues (ppm
Eggs Fat Muscle Liver
1.0 (In)* 0.003 0.022 (0.002 0.003
5.0 (5% 0.010 0.062 0.003 (.003
230 (25%) 0.050 {1.340 0.020 0.005

* Dose group leee! relative to caleulated T3 1s in parentheses.

Conclusions. For the current petitions, adecuate cattle and poultry feeding studies are
available reflecting the potential tor dietary exposure of livestock to lambda-cyhalothrin residues.
In additior. an adequate dermal application study is available on beef cattle reflecting direct
dermal appicauons of lambda-cyhalothrin, which is a potential route of exposure for non-dairy
cattle. Based on the recommended and existing tolerances in plant commodities, the calculated
TDB for Lunbda-cyhalothrin residucs arce 10,6 ppm for beef cattle, 10.4 ppm for dairy cattle, 0.9
ppm for swire, and 1.0 ppm for poultry. Using these TDBs and the available livestock residue
data. the m:eamum expected lambda-cyhalothrin residuces in cattle commodities are 0.35 ppm in
whole milk {retlecting 8.8 ppm in milk tat), 2 5 ppm in fat. O.11 ppin in muscle, 0.06 ppm in

5
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fiver, and 0.15 ppm in kidney. The maximum expected residues tn hog commodities would be
0.16 ppm n tat, 0.006 ppm in meat, and 0.011 ppm in meat-byproducts, while the maximum
expected residues in poultry commodities would be 0.003 ppm in eggs, 0.022 ppm in tat, (0.002
ppm in meat, and 0.003 ppm in meat-byproducts. These residue levels indicate that the current
tolerances in poultry commodities. as well as in the fat, meat, and meat by-products of cattle,
goats, horses, and sheep, are all adequate. However, the tolerance should be increased in mitk fat
(from 5 ppm to 10 ppm). The data also indicate that the current tolerances in hog commoditics
could be towered to 0.2 ppm n tat, 0.01 ppm in meat, and (.02 ppm 1in meat-byproducts.

860.1500 Crop Field Trials

DER for MRIT #46665304 (Potato)

DER for MRID #46063301 (Cantaloupe)
DER for MRID #46665302 (Cucumber)
DER for MRID #46663303 (Summer squash)
DER for MRID #46658301 (Grass)

Syngenta has submitted field tnals supporting new uses for lambda-cyhalothrin (CS) on
cucurbit vegetables, tuberous and corm vegetables, and grasses. The vesults from these studies
are discussed below, and summarized in Table 8. In addition, IR-4 is proposing the expansion of
existing uses on rice. wheat, and tree nuts to cover uses on wild rice, other small cereal grain
(barley, buckwheat, oats, rye), and pistachios. The previously reviewed field trial data on rice.
wheat, and tree nuts (almonds and pecans) are discussed below.

Table 8. Summary of Residue Data from Crop Field Trials with Lambda-Cvhalothrin,

Crop Total Use | End-use | PII Combined Residues (ppm)
Rate Product | (Days) n Min. | Max. | HAFT? | Median | Mean Sid.
(Ib 2i/A) Dev,
Tubergus and Corm Vegetables (0.12 lb ai/A total application rate, 7-day PHI)
Potato 0.117- 1.01b 7 320 <002 | <0.02 0.02 6.010 0.010 NA

0.124 al/gal U8
Cucurbit Vegetables (0.18 Ib ai/A total application rate, 1-day PHI)

Melen 0.176- 1.0k j i2 1 <002 | <003 0.030 0.013 0.016 | 0.007
0.182 atfgal €S 7 12 | <0.02 | <0.03 0.025 0.010 0.013 | 0.005

Cucumber 0.179- 1.0 ib ] 14 | =0.02 | <0.03 0.020 0.015 0.014 | 0.005
0.181 ai/gal CS 7 14 | <0.02 | <0.02 0.020 0.010 0.011 0.002

Summer 0.179- 1.0 b ! 10 [ =002 | <0.04 0.035 0013 0.017 | 0.009
Squash 0.134 aifgal CS 7 10 | ~0.02 | «0.02 0.020 (0.010 0.010 | 0.000

Grass Forage, Fodder and Hay (0.03 Ib ai/A per cutting, (.09 |b ai/A per season,
1-day PHI for forage, 7-day PHI for hay, seed and straw)

(irass 0.03 208 Ik -1 32 0.13 8.04 6.59 1.74 2409 1.4%
Forage 0.06-0.07 | avgal S 0 48 LO7 | 582 4.7 2.65 282 1.20
0.09-0.19 -3 36 0.67 6.24 5.63 2.57 2.89 1.54

QOverall 0-3 136 | 0.13 8.04 6.59 2.33 2.56 .44
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Table$.  Summary of Resi
Crop Total Use | A
Rate. |- Product n {7 Std.
(bai/d) | RIS LIRS D o -] Dev.
Grass Hay - 0.03 2.081b 6-10 | 26 | 050 | 384 3.64 1.33 1.50 0.82
0.06-0.07 | ai/gal CS | 6.11 24 1 1.28 | 6.01 5.58 2.52 2.89 1.47
1.09-0.10 5-8 18 | <001 | 5.14 4.35 2.37 2.43 1.27
Overall 511 | 68 | <001 | 6.01 5.58 1.84 2.24 1.33
Grass Hay ' 0.03 2081 | 13-15 | 26 | 026 | 2.01 1.75 0.93 0.96 0.41
0.06-0.07 | ai/gal CS | 12-17 | 24 | 0.29 | 4.04 3.25 1.38 1.46 0.88
0.09-0.10 11-15 | 18 | 052 | 4.11 4.05 1.61 1.80 1.02
Overall 11-17 | 68 | 0.26 | 4.11 4.05 1.09 1.36 0.85
(Grass 0.03 2.08 b 7-19 | t6 | 035 [ 780 7.17 1.51 2.15 2.06
Straw ai‘gal CS
Grass Seed 7-19 16 | 030 | 323 3.22 1.83 1.86 0.71
Screenings

1. The methcd £.0Qs are 0.01 ppm for each analyte it potatoes and cucurbits, for a combined LOQ of 0.02 ppin.
The method LOQs for grass matrices are (0.003 ppim for lambda-cyhalothrin, and 0.007 ppm for R157836,
for it combined 1L.OQ of 0.01 ppm. Fer calculation of the median, mean, and standard deviation, '2LOQ was
uscd for each analyte quantitated at less than the LOGQ.

2. HAFT = Highest Average Field Trial.

3. For sampling of forage and hay, a single application was made at ~0.03 |b ai/A per cutting, allowing the fields to
regrowe between applications. Total application rates reflect the combined applications to cach field at each
cutiing. but each cutting was treated ar .03 1b ai/A.

Tuberous and Corm Vegetables (Subgroup 1C)

Potatoes. In 16 field trials conducted in growing zones 1, 2,3, 5,9, 10, and 11 during
2000, lambdas-cyhalothrin (1 1b ai/gal CS) was applied to potatoes as four broadcast foliar
applicatiors, during tuber development, at (.029-0.031 1b ai/A per application, at RT1Is of 7-10
days, for tota. rates of 0.117-0.124 1b ai/A (~] x the proposed rate). All applications were made
using ground equipment at 8-10 or 10-60 gal/A, and did not include the use of any adjuvants.
Single control, and duplicate treated samples of potato tubers were collected trom cach test at 7
DAT. Sanples were stored at -17°C for up te 99 days prior to analvsis, a duration supported by
available storage stability data.

Potato tuber samples were analyzed for residues of lambda-cyhalothrin and R157836
using an adequate GC/ECD method derived from the current tolerance enforcement method. The
method wus vahidated in conjunction with the anatysis of field trial samples. The validated [.OQ
is 0.01 ppr tor each analyte, for a combined LOQ of 0.02 ppm; the LODs were not specified.

Fol'owing four applications at rates totaling 0.117-0.124 1b at/A, residues of fambda-
cyhalothri and R157836 were each less than the LOQ in all 32 potato samples harvested at 7
DAT. Corbined HAFT restdues were 0.02 ppm, and average combined restdues were 0.01 ppm.

Cucurbit Vegetables (Group 9)

Muskmelons. In six field trials conducted in growing zones 2, 5, 6, and 14 during 2000,
lambda-cyhalothrin (1 1b ai/gal CS) was applied to cantaloupes or honeydew melons as six
broadcast 1abar applications at 0.029-0.031 b ai/ A per application during fruit development, at
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RTIs of 5-9 days, for total rates of 0.176-0.182 Ib ai/A (~1x the proposed rate). All applications
were made using ground equipment at 8-31 gal/A, and did not include the use of any adjuvants.
Single control, and duplicate treated samples of whole melons were collected from each test at i
and 7 DAT, while single subsamples of melon meat (pulp without rind and seeds) were collected
from two tests at | and 7 DAT. Samples were stored at -18°C for up to 110 days prior to
analysis, a duration supported by available storage stability data.

Melon samples were analyzed for residues of lambda-cyhalothrin and R157836 using an
adequate GC/ECD method derived from the current tolerance enforcement method. The method
was validated in conjunction with the analysis of field trial samples. The validated LOQ 1s 0.01
ppm for each analyte, for a combined LOQ of 0.02 ppm; the LODs were not specified.

Residues of lambda-cyhalothrin were <0.01-0.02 ppm in/on melons harvested at 1 DAl
with 6 of the 12 samples having restdues less than the LOQ. Residues of lambda-cvhalothrin
were also <0.01-0.02 ppm at 7 DAT. with 8 samples having residues less than the LOQ. At both
sampling intervals, residues of R157836 were less than the LOQ in/on all samples, for combined
residues of <0.02-<0.03 ppm at both intervals. Combined HAFT residues were (.03 ppm at both
intervals, while average combined residues were 0.016 ppm at 1 DAT, and 0.013 ppm at 7 DA'T.

Combined residues were <0.02 ppm in subsamples of melon pulp collected from two tests at
both 1 and 7 DAT.

Cucumber. In seven field trials conducted in growing zones 2, 3. 5, 6, and 10 during
2000, lambda-cyhalothrin (1 Ib ai/gal CS) was applied to cucumbers as six broadcast fohar
applications during fruit development at 0.029-0.031 1b ai/A per application, at RTIs of 5-9 days,
for total rates of 0.179-0.181 Ib at/A (~1x the proposed rate). All applications were made using
ground equipment at 8-10 or 10-60 gal/A, and did not include the use of any adjuvants. Single
control, and duplicate treated samples of cucumbers were collected from cach test at 1 and 7
DAT. Samples were stored at -18°C for up to 89 days prior to analysis, a duration supported by
available storage stability data.

Cucumbers were analyzed for residues ot lambda-cyhalothrin and R157836 using an
adequate GC/ECD method derived from the current tolerance enforcement method. The method
was validated in conjunction with the analysis of field trial samples. The validated 1.OQ 1s .01
ppm for each analyte, for a combined LOQ of 0.02 ppm; the LODs were not specified.

Residues of lambda-cyhalothrin werc <0.01-0.02 ppm in/on cucumber samples at 1 DA'T.
with 6 of the 14 samples having residues less than the LOQ. By 7 DAT, residues of lambda-
cyhalothrin were <0.01 ppm, with 11 samples having residues less than the LOQ. Residues of
R157836 were less than the LOQ in/on all samples at both intervals, for combined residues of
<(.02-<0.03 ppm at 1 DAT, and <0.02 ppm at 7 DAT. Combined HAFT residues were 0.02
ppm at both 1 and 7 DAT. while average combined residues were 0.014 ppm at 1 DAT, and
0.011 ppm at 7 DAT.

Summer Squash. In five field trials conducted in growing zones 1, 2, 3. 5, and 10 during
2000, lambda-cyhalothrin (1 Ib ai/gal CS) was applied to squash as six broadcast foliar
applications at 0.029-0.031 1b ai/A per application during truit development, at RTIs ot 5-9 davs.
for total rates of 0.179-0.184 1b ai/A (~1x the proposed rate). All applications were made using
ground equipment at 8-10 or [0-60 gal/A, and did not include the use of any adjuvants. Single
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control. and duplicate treated samples of squash were collected from each test at | and 7 DAT.
Samples were stored at -18°C for up to 98 days prior to analysis, a duration supported by
available slorage stability data.

Squash samples were analyzed for residues of lambda-cyhalothrin and R157836 using an
adeguate G =CD method derived from the current tolerance enforcement method. The method
was validated in conjunction with the analysis of field trial samples. The validated LOQ 1s (.01
ppm for each analyte, for a combined 1.OQ of 0.02 ppm; the LODs were not specitied.

Resdues of lambda-cyhalothrin were «0.01-0.03 ppm in/on squash saraples at | DAT,
with 5 of the 0 samples having residues less than the LOQ, and <0.01 ppm in/on all 10 samples
by 7 DAT. Residues of R157836 were less than the LOQ in/on all samples at both intervals, for
combined residues of <0.02-<0.04 ppm at 1 DAT, and <0.02 ppm at 7 DAT. Combined HAFT
residues were 0035 ppm at 1 DAT, and 0.02 ppm at 7 DAL, while average combined residues
were .07 ppm oat 1 DAT, and 0.010 pprmoat 7 DAT.

Tree Nuts (Group 14)

To ~upport the proposed usc on pistachios. IR-4 cited the existing residue data on
almonds and pecans that support the current 0.05 ppm {olerance for the tree nuts crop group
(PP£0F6049 2: D262858; Wiiliam Cutching 6/27/2002).

ln five-almond and five pecan field trials conducted throughout the US during 1998,
lambda-cyhalothrin (1 1b ai/gal CS) was applied 1o both almonds and pecans as repeated fohar
applications a4t 0.04 1b ai/A per application. for a total rate ot 0.16 Ib ai/A per season. In each
trial, the initial application was made at dormancy 1o pre-bloom. and the remaining threc
applications were made beginning ~28 days prior to harvest at 5- to 8-day intervals. Duplicate
treared samiples of almond or pecan nutmeats were collected from each test, and analyzed using
an adequate GC/ECD method. The method LOQ is 0.01 ppm for cach analyte. Residues of
fambda-cyhaiothrin and R157836 were each < 0.01 ppm infon all samples of almond nutmeats (n
= 10) and pecan (n = 10), for combined residues of <0.02 ppm.

As the proposed use divections tor pistachios are 1dentical to the existing use directions
for other tree nuts, the almond and pecan residue data will support the use of the C'5 formulations
of lambda-cyhalothrin on pistachios. The translation of the almond and pecan residue data to
pistachios s uppropriate because almond and pecan are the representative commodities of the
tree nut crop roup.

Cereal Grains and Forage, Fodder and Straw of Cereal Grains (Groups 16 and 17)

Wild Rice. To support the proposed use on wild rice, IR-4 cited the existing residue
data supporting the current 1.0 ppm tolerance for rice grain (PPs#614769 and 6H4775; DP
Numbers [1228792 and D228931; Jose Morales, 5/28/1997).

[n 16 field trials conducted during 1995 in growing zones 4, 6, and 10, lambda-
cvhalothrin was applied to rice as four broadcast toliar sprays at 0.04 1bs. ai/A per application, for
a folal rate 05 0 16 1b ai/A (~1.3x rate). The first two applications were made at 3-4 wecks and 5-
6 weeks alter crop emergence, and the last two applications were made at 26-29 days and 20-21
days prior 10 sarvest. Onc, two, or three treated samples of rice grain were collected from each
test. und anaivzed using an adequate G ECD method, based on the current GC/ECD
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enforcement method. The method LOQ is .01 ppm for cach analyte. The field trial data were
also supported by adequate storage stability data. For the 32 samples of rice grain harvested at
20-21 DAT, residues of lambda-cyhalothrin were 0.03-0.79 ppm, and residues of R157836 were
<0.01-0.09 ppm, tor combined residues of <0.06-0.88 ppm. The HAFT residues were 0.68 ppm
for lambda-cyhalothrin, and (.08 ppm for R157836. for combined HAFT residues of 0.75 ppm.
Average residues were 0.30 ppm for lambda-cyhalothrin, and 0.03 ppm tor R157836. for
combined average residues of 0.33 ppm.

As the proposed vse directions for wild rice are identical to the existing use directions for
rice, which specifies a maximum use rate of (.12 b ai/A per season, the above rice grain residue
data will support the use of the CS formulations of lambda-cyhalothrin on wild rice.

Barley, Buckwheat, Oats, and Rye. '['o support the proposed uses on these cereal
grains, IR-4 cited the existing residuc data tor wheat commodities (PPs#7F3560 and 7H5543: M.
Flood; 9/19/1991). The Agency has concluded that udequate wheat field trial data, veflecting a
Ix application rate. arc available to support the existing tolerances of 0.05 ppm m/on wheat
grain, and 2.0 ppm m/on wheat forage, hay and straw. As the proposed use directions for barley.
buckwheat. oats, and rye are identical to the exasting use directions for wheat, the available
residue data on wheat wilt be franslated to these other sall cereal grains to support the use of
lamhda-cyhalothrin (CS).

Grass Forage, Fodder and Hay (Group 17)

Grass. In |3 field trials conducted in growing vones 1. 4,5, 6. 7. 8. 11, and 12 during
2003, lambda-cyhalothrin (2.08 b ai/gal CS) was appliéd to a variety of grasses as a single
broadcast feliar application per cutting, Each test site included two treatment regimes
{Treatments #2 and #3) in which lambda-cyhalothrin {CS}) was applied to grasses, at the 0-87 o
boot stage, at rates of 0.030-0.034 Tb ai/A per application, for a total of two (0.062-0.063 Th airA:
3 sites) or three (0.092-0.099 1b ai/A; 9 sites) applications. Forage and hay were cut following
cach application. and the fields were allowed to re-grow between applications. The RTTs were
I 4-60 days for applications to successive cuttings. At eight of the test sites, lambda-cyhalothrin
(CS) was also applied to grass grown for seed as a single broadcast foliar application, at maturity.
at a rate of 0.031-0.032 1b a/A (Treatment #4). All applications were made using ground
equipment at 2-20 gal/A| and did not include the usc of any adjuvants.

Following cach application in Freatments 42 and #3. single control. and duplicate treated
samples of forage were cut and collected at 0-3 DAL whtle single control, and duplicate treated
samples of hay were cut at 5-11 DAT (Treatment #2) or 12-17 DAT (I'reatment #3). For
‘Treatment #4, single control, and duplicate samples of straw and seed screcnings were collected
at 7-19 DAT; following re-growth, samples of forage and hay were also collected at two cuttings
(36-50 DA’ and 51-64 DAY). For all treatments, samples of hay were allowed to dry mn the field
for 1-7 days prior to sampling. Samples of forage, hay, straw, and sced screenings were stored
trozen for up to 8.5 months prior to analysts, a duration supported by available storage stability
data,

Samples of grass forage, hay, straw, and seed screenings were analyzed tor residues of
lambda-cyhalothrin and R 157836 using un adequate GC/ECD method (CCRL-MTH-023.
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modified). which is derived from the current tolerance enforcement method. The validated LOQ
for each grass matrix is 0,003 ppm for lambda-cyhalothrin, and 0.007 ppm for R157836, for a
combined | (30 of 0.01 ppm. The LODs were not specified.

Regardless of treatment or sampling interval, lambda-cyhalothrin was the major
component ot the residue in all commoditics, accounting for 88 (with standard deviation of 9%)
of the combined residues in forage. 87 (s.d. 7%) of the combined residues in hay, 85 (s.d. 4%) of
the combined residues in straw, and 89 (s.d. 4%) of the combined residues in seed screenings.

Folivwing the single applications at the 6-87 to boot stages (Treatments #2 and #3),
combined residues infon forage harvested at 0-3 DAT were 0.13-8.04 ppm after the first
applhication. | 07-5.03 ppm after the second application, and 0.67-6.24 ppm afler the third
application. Average combined residues infon forage following the first, second, and third
applications vere respectively 2.09, 2,82, and 2.89 ppm. while the overal] average residues in/on
all forage samples at ~0 DAT were 2,56 ppm. For hay harvested at 3-11 DAT (Treatment #2),
combined rescdues were 0.50-3.84 ppm after the first application, 1.28-6.01 ppm after the second
application. and <0.01-5.14 ppm after the third application. Average combined residues in/on
hay ar ~7 AT following the first, second, and third applications were respectively 1.50, 2.89,
and 2.43 ppm. while the average residues in/on all hay samples at ~7 DAT were 2.24 ppm. For
hay harvested at 11-17 DAT (Treatment 73), combined residues were 0.26-2.01 ppm after the
first applic.ation, .29-4.04 ppm after the second application, and 0.52-4.11 ppm aficr the third
application Average combined residues in/on hay at ~14 DAT following the first, second, and
third applicatons were respectively 0.96, 1.46. and 1.80 ppm, while the average residues infon
all hay sampios al ~14 DAT were 1.36 ppm.

The residue data on forage and hay from both Treatments #2 and #3 indicate that there 1s
a trend toward slightly higher residues tollowing repeated applications to separate cuttings.
However, the maximum residues observed in any forage sample (8.04 ppm) occurred {ollowing
the first application. A comparison of the residue data on hay from Treatments #2 and #3 also
indicates that residues declined at longer post-treatment intervals, as average combined residues
in/on hay were 2.24 ppm at ~7 DAT, and 1.36 ppm at ~14 DAT. In addition, residue data on
hay from the single residue decline trial also showed that residues declined at increasing post-
treatment inicervals.

Following the single application to grasses grown for seed at 0.03 1b ai/A (Treatiment #4),
combined residucs were 0.35-7.80 ppm in/on straw, and 0.80-3.23 ppm in/on seed screenings
harvested at maturity, 7-19 DAT. Average combined residues were respectively 2.15 and 1.86
ppm infon ~traw and seed screenings. Carryover of residues to subsequent cuttings of forage and
hay was low. Average combined residues were 0.035 and 0.012 ppm in/on forage and hay,
respectivelv. from the 1™ regrowth (36-50 DAT). and 0.04 ppm in/on both forage and hay from
the second rearowth (51-64 DAT).

Conciusions. The available tield trial data on cucumbers, muskmelons, summer squash,
potatocs, an grasses are adequate, and support the proposed use patterns for lambda-cyhalothrin
(CS) on cucwrhit vegetables, tuberous and corm vegetables, and grasses. The number and
geographic distribution of the field trials are adequate, and the appropriate samples were
collected at the proposed PHIs. In addition, the previously reviewed field trial data on rice will
be transiate d to support an identical use on wild rice; the exasting field trial data on almonds and
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pecans will be translated to support an identical use on pistachios; and the existing wheat field
trial data will be translated to support identical uses on barley, buckwheat, oats, and rve.

860.1520 Processed Food and Feed
DER for MRID #40665305 (Potato)

Potato. In a singlc field trial conducted m WA during 2000, lambda-cyhalothrn (1 [b
ai/gal C'S) was applied to potatoes as four broadcast foliar applications, during tuber
development, at 0.15-0.16 Ih av/A per application, at R'Ts of 7 days, for a 1otal rate of .61 1b
ai/A (~5x the proposed rate). Single bulk samples of control and treated tubers were harvested at
7 DAT, and processed into chips, flakes. and wet peel using simulated commercial procedures.
Tuber sammples were stored at -17°C' for up to 89 days prior to analysis. a duration supported by
available storage stability data.

Whole tubers were analyzed tor restdues of lambda-cyhalothrin and R157836 using an
adequate GC/ECD method derived trom the current tolerance enforcement method. The method
was validated in conjunction with the analysis of field tral samples. The validated LOQ 15 0.0
ppm for each analyte, for a combined LOQ of 0.02 ppm: the LODs were not specitied.

Residues of lambda-cyhalothrin and R157836 were each <0.01 ppm i duplicate samples
ol potato tubers (RAC) treated at 5x the proposcd use rate. Because residues were less than the
LOQ in tubers from a 5x treatment, samples of the potato processed fractions were not analvzed.
As the maximum theoretical concentration factor for potatoes 13 5x, and residues in tubers were
less than the LOQ at a 5x application rate, quantitiable residues arc unlikely to occur in potate
processed fractions from a Ix treatment.

Wheat. An adequate wheat grain processing study i1s avatlable (PPs#7F3560 and
7HS5443) indicating that lambda-cyhalothrin residues concentrate substantially in wheat bran (3x)
and aspirated grain fractions (33x). Residues concentrated only shghtly in middlings (1.1x) and
shorts (1.3x), but were reduced in flour (0.66x). Based on these processing tactors and ihe
residue data for wheat grain, separate tolcrances have been established in wheat bran at 0.2 ppm.
and aspirated grain (ractions at 2.0 ppm. The wheat grain processing study will be translated to
support separate tolerances in bran from both barley and rye.

Conclusions. Processing data arc not required lor cucurbit vegetables or wild rice, and
the available potato and wheat grain processing dala are adequate. Separate tolerances are nol
reguired for potato processed fractions, as residues are unlikely to be detectable in processed
potato commedities from applications at a 1x rate. Based on the available wheat gramn
processing study, separate tolerances are required in both barley bran and ryce bran, each at (1.2
ppm.

860.1650 Submittal of Analytical Reference Standards
As of 7/18/2006. the analytical reference standards tor lambda-cyhalothrin and its epimer
are available at the EPA National Pesticide Standards Repository.

860.1850/1900: Confined and Field Accumulation in Rotational Crops
An adequate contined rotational crop study is available indicating that significant residucs
{(greater than (.01 ppm) will not be present in crops rotated 30 days alter application of lambda-
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cvhalothrin (LFED review: 4/6/1988). No additional rotational crop data are required, and no
plant-back re~trictions are required on the labels, based on the non-systemic nature of lambda-
cvhalothrin and its half-life of 10-14 days (NV920006. D185478; George Herndon; 10/8/1992).

860.1550 Propused Tolerances

HE 1 has concluded that the residucs of concern tor purposes of risk assessment and the
tolerance expression include lambda-cyhalothrin and its epimer R157836 (D220257; George
Kramer; 2//1996). Tolerances are currently cstablished for the combined residues of
lambda-cyhatothrin and R1578306 infon plant commodities at levels ranging from 0.01 ppm on
soybeans t¢ 10.0 ppm on dricd hops cones [40CFR §180.438(a)(1)] . Tolerances are also
established for the combined residues of lambda-cyhalothrin and R157836 in animal
commoditics at levels ranging from 0.01 ppm in eggs. poultry meat, and poultry meat by-
products to 5.0 ppm in milk fat (reflecting 0.2 ppm in whole milk). Temporary tolerances are
also establishud for barfey, clover, grass, and wild rce commodities; these tolerances expire on
12/31/200¢.

The tolerances proposed by Syngenta and IR -4 for the current petitions are listed in Table
9 (below), along with the Agency’s recommended tolerance levels. As the majority of samples
from the cucumber, melon, squash, and potato field trials had residues below the combined LOQ
(0.02 ppm). the recommended tolerance levels were not determined using the Tolerance/MRL
Harmonizanon Spreadsheet. Instead, the recommended tolerance levels are based on the
maximum residue values. For cucurbit vegetables, the maximum combined residues at the
proposed 1-day PHI were <0.03 ppim for muskimelons and cucumbers, and <0.04 ppin for
summer squash; therefore, the requested 0.05 ppm tolerance will be adequate. For tuberous and
corm vegetables, the maximum combined residues at the proposed 7-day PHI were less than the
LOQ (<0.0.2 ppm) in/on alt potato samples from the 1x ficld trials, and in/on the two samples
from the 5 feld trial. Considering the available potato residue data, and the current Mexican
and Codex MR Ls for potatoes (0.02 mg/kg), HED is recommending a tolerance of .02 ppm in
tuberous and conn vegetables, in order 1o harmonize with international tolerances.

For determining the appropriate tolerance for the grass crop group, separate tolerances
were calcujated for each grass commoedity (forage. hay, straw, and sced screenings) using the
Tolerance/ MR, Harmonization Spreadsheet. The residue datasets used for the tolerance
calculations. and the supporting spreadsheet outputs are presented in Appendix 1. The
calculated ‘vierances were 7 ppm n forage, 7 ppm in hay from ~7 DA'T, 4 ppm in hay from ~14
DAT. 10 pyne on straw, and 4.5 ppm in seed screenings. Tolerances are not needed on grass seed
screenings aor straw, as these are not considercd significant livestock feed items. Based on the
residue dati. HIED recommends a tolerance of 7.0 ppm on “grass, forage, fodder, and hay, group
7. Although residues on fodder could be somewhat higher than 7 ppm, grass fodder 1s also not
a significant feed item, and will not be included n the determination of the appropriate crop
group toicrance. In the process of updating the crop groupings in the CFR, HED plans to delete
the term “fsdder” from the name of group |7 (personal communication from Bernard Schneider,
12/0°20006)

As the proposed uses on barley, buckwheat, oats, and rye are identical to the existing use
on wheat. the available wheat field trial data and processing study will be translated to support
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the same tolerance levels in equivalent commodities from these crops. Likewise, the existing
pecan and almond field trial data will support an equivalent olerance of (105 ppm in pistachios,
and the existing rice grain field trial data will support an equivalent tolerance of 1.0 ppm in wild
rice grain.

With regard to tolerances in andinal commodities, the current petitions will substantiatly
aiter the potential exposure of livestock. Based on the recalculated TDBs for cattle (1006 ppin for
beef, 10.4 ppm for dairy). swine (0.9 ppm), and pouitry (1.0 ppm), aiong with the avatlable cattle
and poultry residue studies, an merease of the tolerance tevel 1s required in milk fat. Current
tolerance levels in the fat, meat, and meat-byproducts of cattle, goats, horses, and sheep are
adequate. The existing tolerances 1n eggs, poultry meat, and poultry meat-byproducts arc
adequate, while the existing tolerances in hog commodities can be substantially lowered.

The Codex Alimentarius Commission, Mexico, and Canada have all established
maximum residue limits (MRLs) for residues of lambda-cyhalothrin in/on a variety of raw
agricultural commaodities. Each ot these regulatory bodies expresses residues in terms of only
cyvhalothrin: however, the US tolerance cxpression includes both lambda-cyhalothrin and its
epimer R157836. A comparison of Codex, Canadian. and Mexican MR Ls with the corresponding
US tolerances 1s presented i Appendix . For the crop uses currently under consideration. only
potatoes have existing international tolerances, and the recommended US tolerance of 1).02 ppm
will be in harmony with the existing 0.02 mg/kg MRLs for Codex and Mexico.

Table 9, Tolerance Summary for Lambda-Cyhalothrin.
Commodity Established/Proposed Recommended Commenis; Correct Commodity
Tolerance (ppm) Tolerance (ppm) Definition
Barley, bran 0.2 0.2 Tolesances are based on the existing
Barley, grain G.05 005 residue data and tolerances in similar
wheat commodities.
Barley, hay 2.0 20
Barley, straw 20 0
Buckwheat, grain 0.05 03
Cucurbil vegetables 0.05 (115 Vegetable, cicirbits, group 4
Grass forage, fodder, 9.0 T A crop group tolerance is appropriate,
and hav Grass forage, fodder, and by gronp
17
Hog, tal 3.0 G2 Based on a TDB of 0.9 ppm for swine.
Hog. meat 07 ool the maximum expected residues are
- 0.16 ppm in hog fat. G.006 ppatin hog
Hog, meat-byproducts 0.2 0.02 meat, and 0.011 ppm in hog meat-
byproducts.
Milk, fat . 3.4 10 Based ona THB of 10 4 ppm for dawry
cattle. the maximum expected residucs
in milk are .35 ppm, equavalent o
3.8 ppm in milk fat.
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Table 9. Tolerance Summary for Lambda-Cyhalothrin.
Commodity Established/Proposed Recommended Comments; Correct Commodity
Tolerance (ppm) Tolerance (ppm) Definition
Oat. grain 0.05 0.05 Tolerances are based on the existing
Oat, forage 20 20 residue data anq .[olcrances 1 similar
. wheat commodities.
Oat, hay 2.0 2.0
Qat, straw 20 2.0
Pistachio 0.05 0.05 Tolerance is based on existing almond
and pecan residue data, and the
) tolerance in the tree nui group.
Ricz, wild. eran 1.0 1.0 Tolerance is based on the existing
) lolerance and residuc data in rice.
Rye. bran None 0.2 Tolerances are based on the existing
Ryc. grain - 0053 0.05 residue data and tolerances in similar
- e : wheal commodities.
Rye. forage 2L 20
Rye. straw G 2.0
Tuberous anrd . orm 0.03 0.02 Combined residues were <0.02 ppin
vegetables imfon all potato samples from all field
trials conducted at 1x rate, and from
the field trial conductzd at a 5x rate.
Vegerable, tuberous and corm,
subgrowp 1C
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REFERENCES:
NV920006: X185478; George Herndon: 10/8/1092.

PPit's TF3488 (Lambda-Cyhalothrin in/on Sovbeans), 713560/7H5543 (Wheat, Sweet
Corn, Sunflowers), 1F3932:1H5607 (Broccoli, Cabbage, Tomatoes), 113985 (Head Letiuce,,
[F3992 (Grain Sorghum)j; 2F4100 (Dirv Buib Onions, Garlic): 204109 (Field, Pop, Sced Cornj:
2F41]4 (Peanuts). Responses fo Varions CBTS Reviews. Storage Stability in Raw cond
Processed Commodities.; TY93852, 12193853, D193850, D193867, D193872, DIY3IROK,
D193869, D193870, D193R871, D193873, D195192, DIV518Y, D197574, D197575. D197578,
D197579, D197380, D197581, DI197583. D1Y7689, D200Y94, D200Y9S. D2009%: M. Fiood:
5/16/1994.

Cyhalothrin - Plant Metabolism Data Reguivements for Support of New Usesm D220237:
George Kramer: 2/9/1096.

PPHOEF4769/6HA775 Lambda-Cyvhalothrin (Kurate®y) infon Rice, Fyaluation of Residuce
Data and Analvtical Methodology.; D228792. D228931: Tose Morales, C. Lewis, and Sanyvette
Williams-l-oy; 5/28/1997.

PPHOF6092. Request for the Use of Lambda-cvhatothrin infon Canola, Pome [Fruits,
Stone Fruits, Tree Nuts, Almond Hulls, and Tobacco including Appie and Peaclt Cooking
Studdies. Fvaluaiion of Analytical Meithod and Magnitude of the Residue Data . D262858,

D276160; William Cutchin: 6/2/2002,

PPRHOF60Y2. Request for the Uise of Lambda-cvhalothein infon Canola, Pome Fruits,
Stone Fruits, Tree Nuty, Almond Hulls, and Tobacceo.: 1284860 Kit Farwell; 8/15/2002.

ATTACHMENTS:

Appendix [ - International Residue it Status sheet,
Appendix 1 - Tolerance Assessment Calculations.
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APPENDIX { - International Residue Limits.

INTERNATIONAL RESIDUE LIMIT STATUS

Chemical Name: [ 10 | mixture of
(R)-u-cyano-t-phenoxvbenzyl {18)-
Cis-3-[ (-2~ hlorn-3,3 3-
trifluoroprop.ny {]-2,2-
dimethyleyel propane carboxylate
and

(S)-o-cyane-S-phenoxybenzyl (1R)-
Cis-3-|(£)-2- hloro-2 3 3
triflucropropeni]-2.2-
dimethyleyclupropane carboxylate

I.ambda-
cvhalothrie

Common Name:

X Proposed tolerances Date: 10/10/2006
Reevaluated tolerance

Other

Codex Status (Maximum Residue Limits)

U. 8. Tolerances

_. Ne Codex praposal step 6 or above
. No Codex propnsal step 6 or above for the crops
requesied

Petition Number: 5F6994, 3E6593, 6E7077
DP Numbers: 313315, 324219, 130342
Other Identifier: PC Code 128897

Residue defiritnn {step 8/CXLY: Cyhalothrin

Reviewer/Branch: William T, Drew/RAB2

Residue definition: Tolerances are currently expressed
as the combined residues of lambda-cyhalothrin and its

epimer R157836.
Crops MRL (mg/kg) Crops Tolerance (ppm)
Cabbape. heud 0.2 Barley, bran 0.2
Cotton sced 0.07 Barley, grain 0.05
Cotlon seed il crude 0.02 Barley, hay 2.0
Cotton sced oil. edible 0.1 Barley, straw 2.0
Pome fruits 0.2 Buckwheat, grain 0.05
Potata 0.0z Girass. forage, fodder, and hay. 10
— group 7
~ Oal, grain (1.05
_ Cat, forage 2.0
B 0at, hay 2.0
Oat, straw 2.0
Pistachio 0.05
- Rice, wild, grain 1.0
B Rye, bran 0.2
Rye, grain 0.05
~ Ryve, forage 20
o Ryc, straw . 2.0
- Vegetable, cucarbit, group 9 (.05
Vegetable. tuberous and corm, 005
subgroup 1C -
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Limits for Canada . Limits for Mexico
No Limits No Linits
X No Limits for the crops requested No Fimits for the crops requested
Residue defimtion: Cyhalothrin-lambda Residue definition: Lambda-cyhalothrin
Crops MRI. (mg/kg) Crops MRL (ppm)

Head Lettuce 2 Garlic 0.1

Milk 1 Alfalfa 3

Broceoli, cabbage 04 Cotton 03

Suntlower oil 0.3 Rice B !

Meat of cattle. goats, hogs. horses. 02 Broceaoli 04

and sheep

Sunflower seed 0.2 Sugar cane (.03

Corn flour 015 ) Onion 0o

Leeks 015 Pepper 1,2

Tomatoes 0.1 Cabbage 0.4

Corn | 0.05 Beans (.1
Tomato 0.1
Com (.05
Potato O02
Sorghum 0.03
Soyhean n.01
Gireen fomato Ll B
Wheal 0.05

Notes/Special Instructions:
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APPENDIX 1} - Tolerance Assessment Calculations.

The Agency' Guidance for Setting Pesticide Tolerunces Based on Field Trial Data was utilized
for determining appropriate tolerance level for the grass forage, fodder, and hay crop group
(group 17) because the combined residues of lambda-cyhalothrin and R157836 were readily
quantifiabl. tabove the LOQ) infon forage. hay. straw, and seed screenings.

The datasets used to determine the crop group tolerance consisted of field trial data representing
applicattons of the appropriate formulations at ~1x the proposed maximum use rates. As
specified by the Guidance for Setting Pesticide Tolcrances Based on Field Trial Dara SOP, the
field trial application rates were within 25% of the maximum label application rate. and the PHIs
were consisteni with the appropriate stage of maturity, and the proposed PHI for each
commaodity

To determine the appropriate tolerance for the grass crop group, the residue values for forage,
hay. straw, and sced screenings (Tables |1-1 through 11-3) were used to calculate separate
possible tolerinces for each commodity. The datasets for cach commodity were entered into the
tolerance sorcadsheet, and visual inspection of the lognormal probability plots indicates that the
datasets for hay, straw, and seed screenings are reasonably lognormal (Figure [1-3, -5, -7, -9);
however, the data set for grass forage docs not appear to be lognormal (Figure 11-1). The results
from the approximate Shapiro-Francia lest statistic confirmed that the assumption of
lognormatity should not be rejected for straw, seed screenings, and hay harvested at ~14 DAT.
However, tne Shapiro-Francia test statistic indicated that the assumption of lognormality should
be rejected for forage and hay (~7 DAT). The calculated tolerances were 7 ppm in forage, 7
ppm in hay trom ~7 DAT, 4 ppm in hay from -14 DAT, 10 ppm in straw, and 4.5 ppm in secd
screenings i1 igures 11-2, -4, -6, -8, -10). Tolerances arc not needed on grass seed screenings and
straw as these are not considered significant hvestock feed items. Although the calculated
tolerance i <iraw (10 ppm) is somewhat disparate from the calculated tolerances in forage and
hay {7 ppm. & crop group tolerance is still appropriate for group 17, as grass straw/fodder is not
a significant feed item, and will not he included in the determination of the appropriate crop
group tolerance. Based on the residuc data, HED recommends a tolerance of 7.0 ppim on “grass,
forage, foddce. and hay, group 17.7



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142711 - Page 28 of 115

Lambda-Cyhalothrin Summary of Analytical Chenustry and Residue Data 313315

Table 11-1. Combined Residues of Lambda-Cyhalothrin and R157836 on Grass Forage using a CS
Formuiation. N
Regulator: EPA
Chemical: F.ambda-¢yhalothrin N
Crop: Grass forage -
PHI: 0-3 days
App. Rate: 0.03 b ai/A per cutting ]
Submitter: Syngenta B
MRID Citation: MRID 46658301 ]
Combined Residues ]
243 .83 2.63 209
3.87 2.64 302 IR
0.77 R 127 KE
124 i |33 20
2,36 250 2.5¢ ta
234 I oz e
.83 130 L7l =0
1.56 183 110 26l
5.4 3.80 8.04 is8
3.04 E I 16 Nk
263 1y 398 P07
314 1.6l PET o
157 .41 113 .06
2.23 268 213 233
0.29 170 T ot
0.41 132 103 B
0.74 250 ) 177 06
.23 4,00 2,20 o0
224 i e 462
2.4 503 1.30 5 63
2,90 2350 5,09 e
5.29 270 175 159
0.03 ] 127 015 T
0.53 1.3y 101 b3
L09 3,45 ok {22
149 B 208 ] 139 353
5.0 58y 1.8 tel
290 a0 582 6.2
344 - = 13y e
2o v s T EE
2,94 T 430 oW
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16! 28 B 116 P
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Figurc 1I-i. l.ognormal probability plot of lambda-cyhalothrin field trial data for grass
forage following a broadcast foliar application at 0.03 Ib ai/A per cutting.

liogrnormal Probability Blot

® EFA Lambda-Cyhalothrin Grass Forage §-3% days 0.03 1b ai/A/cutting Syngenta MRID 46658301
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Figure I1-2.  Tlolerance spreadsheet summary of lambda-cyhalothrin field trial data for
grass forage following a broadcast foliar application of lambda-cyhalothrin (CS).
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Table [I-2. Combined Residues of L.ambda-Cyhalothrin and R157836 on Grass Hay using a CS
Formulation.
Regulator: EPA
Chentical: 1.ambda-cvhalothrin
Crop: Grass hay - Girass May ]
PHE: 5-1ldays 11-17 days ) -
App. Rate: 0.03 Ib ai/A per curting B 0.03 Ib ai/A per cutting ]
Submitter: Syngenta . Syngenta
MRID Citation: MRID 46658301 MRID 46658301
Combined Residues Combined Residues o
3.00 {50 (.64 090
172 Lo S I
1106 | 38 1.07 s ]
1.54 nso 0.63 0.96
I8 ] 16y .32 Tor ]
i 05 44 0.26 i
iy 156 T Toss e
I 116 , Lo L
3.84 343 1.3 PNA
L .84 (.58 R o
1.05 i L m 0.83 i1 T
0.93 052 [ os ux
0.96 0.88 1.4% 2.0]
272 319 ) 282 129 ]
03 601 134 fae
550 o3 2132 ax ]
156 1.35 0.64 I
2,05 579 230 P66
206 1 147 166 e T
233 155 o R
226 e ED i
(28 )56 LO§ cor
104 s 0.29 uas o
318 307 404 7 46 B
.58 1.57 079 I
0.6 ] 006 0.65 (57
S 181 0 89 N .46
226 245 B 1.65 i 166
243 310 7 228
144 38 | 4o 052
[ 56 , |50 300 ) T
3.95 L 53 ) 30
2 66 139 156 206
Values at Y2LOQ) are in st h -
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Figure 11-3.  Lognormal probability plot of lambda-cyhalothrin field trial data for grass
hay harvested ~7 days following a broadcast foliar application at 0.03 Ib ai/A per cutting.
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Figure I1-4. T'olerance spreadsheet summary of lambda-cyhalothrin field trial data for
grass hay fellowing a broadcast foliar application of lambda-cyhalothrin (CS).

Regulator: EPA
Chemical: Lanbda- Cyhalothoin
Crop: Crags hay
PHI: 5ol odays
App. Rate: . 03 1 ai.sascurting
Hubmittern: sSyngenta
MRID Citakion: MR D 4¢ 655301
I =S¥
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max: f 0l
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Figure 11-5.

Lognormal probability plot of lambda-cyhalothrin field trial data for grass

hay harvested ~14 days following a broadcast foliar application at 0.03 Ib ai/A per cutting.

#EPA Lambda-Cyhalothrin Grass Hay 11-17 days 0.03 1b ai/a/cutting Syugenta MRID 46658301
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Figure 11-6.
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grass hay following a broadcast foliar application of lambda-cyhalothrin (CS).
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Fable 11-3.

Combined Residues of Lambda-Cyhalothrin and R157836 on Grass
Straw and Seed Screenings using CS Formulation.

Regulator:

EPA

Chemical:

l.amhda-cyhalothrin

Crop: Grass Straw Grass Seed Screenings
PHI: 7-19 davs 7-19 days
App. Rate: (.03 1b ai/A per cutting 0.03 b ai/A per cutling
Submitter: Syngenta Syngenta
MRID Citation: MRID 46658301 MRID 46658301
Combined Residues Combined Residues
| 1.61 2.22
N 0.55 2.50
= 1.98 112
#_ 7.80 1.85
. 2.50 3.03
e (198 0.80
- 1.25 1.43
____ 1.16 1.63
| 1.43 2.21
5 .35 1.84
| 2.31 1.52
_ 6.54 1.82
_ 231 3.21
L 1.01 0.91
| 1.58 1.32
1.07 2.07
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Figure 11-7.

L.ognormal probability plot of lambda-cyhalothrin field trial data for grass

straw following a broadcast foliar application at 0.03 Ib ai/A per cutting.
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Tolerance spreadsheet summary of lambda-cyhalothrin field trial data for

grass straw following a broadcast foliar application of lambda-cyhalothrin {CS).
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Figure 11-9. Lognormal probability plot of lambda-cyhalothrin field trial data for grass
seed screenings forage following a broadcast foliar application at 0.03 Ib al/A per cutting.

Lognormal Probability Plot
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Figure I1-1¢). Tolerance spreadsheet sammary of lambda-cyhalothrin field trial data for
grass seed screenings following a broadcast loliar application of lambda-cyhalothrin (CS).
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Market Basket Survey - Residues in Beel Far

Primarv E.v:luator d hmh@ﬂﬁf Date:

- Sheila Piper, Chemist, HED/CEB 8-NOV-2006
Peer Reviewer {C_l,_j_____ SV e Date:
Dénnis McNeilly, Cemist/HED/RABY .~ 9-NOV-2006
L
Approved by Date:

Richard Loran gergSen_:_ngmentist, HED/RAB2 14-DEC-2006

This DER w1 originally prepared under contract by Dysamac Corporation (1910 Sedwick Road,
Building 106, Suite B, Durham, NC 27713 subantted 08/18/2006). The DER has been reviewed by the
Health Effects Bivision (HED) and revised to reflect current Office of Pesticide Programs {OPP) policies.

STUDY REPORT:

46686001 ticard, N. (2004) Syagenta Market Basket Survey for Lamnbda-Cyhalothrin in Beef
Fat: Final Report Amendement. Project Number: 1576-02. Unpublished study prepared by
Syngenta C-op Profection, Inc. 267 p.

EXECUTIVE SUMMARY:

The current tolerance for total lambda-cyhalothrin residues in beef fat is 3 ppm. In order to
provide a wore refined estimate of the dietary exposure of consumers in the U.S. to lambda-
cyhalothrin residues in single serving samples of beel tat at the retail level, Syngenta Crop
Protection conducted a market basket survey on beef fat. The study design and procedures were
discussed w:th HED personnel prior to study initiation,

During the fail 1 2002, a total of 29 Syngenta personnel located throughout the U.S. served as
“shoppers™. with each shopper purchasing 4 separately packaged samples of beef during two
separate shopping phases (=2 weeks apart), for a total of 8 samples per shopper or 232 total
samples. The purchased samples were beef cuts containing Jarge amounts of visible tat, and
were readily identifiable as being trom a single animal (¢.g. steaks or roasts). Fach shopper
purchased s.amples from 1-8 retail groceries in their respective region, and samples werc
obtained fro.n a total of 26 states, with each staie contributing 4-19 samples. A sample of fat
(free of meas) was cut from each beet sample. separately packaged, frozen, and shipped to the
analytical fanoratory, where samples were stored at -20°C until analysis. Samples were stored
frozen tor w0 32 days prior to analysis, an interval that is supported by the available storage
stabiity dati .

Residuces in eei fat of lambda-cyhalothrin and its epimer, R157836, were deternmined using a
GC method with electron capture detection (FCD), and the method was adequately validated
prior (o and 1 conjunction with the analysis of survey samples. For this method, residues are
extracted from beefl fat with acetonitrile, centrifugzed, filtered and initially cleaned up using a Cig

DP Barcode 1172523 MRID No. 466860011 Page 1 of 13
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SPE cartridge. Residues are then redissolved in hexane, further puritied using a silica pet SPE
lambda-cyhalothrin (34.4%) and R157836 (65.6%). The primary analytical method used a DB-
17 column, and residues were confirmed using an alternate column, RTX 200. The lower limit
of method validation (LLMV) was conducted at {0 ppb with the mixed standard, which is
equivalent to 3.44 ppb for lambda-cyhalothrin and 6.56 ppb for R157836. Based on concurrent
recoveries ai the LLMV (n—64), the limits of quantitation (LOQ) and detection (LODY were
calculated to be 3 and 1 ppb, respectively, for lambda-cyhalothrin and 6 and 2 ppb for RIA7836.

The data indicate that there was a low incidence of quantifiable residues of lambda-cyhalothrimn
and R157836 in beef fat. Of the 232 samples, lambda-cvhalothrin was non-detectable (< | pph)
in 216 samples (93.1%), detectable but non-quantifiable in |1 samples (4.7%). and quantitiable
(>3 ppb) in only S samples (2.2%). Quantifiable residues of lambda-cyhalothrin were found at
3.0-17.2 ppb, and were confirmed by a secondary analysis. Overall median residues of lambda-
cvhalothrin were calculated to be 0.5 ppb (“2:LOD). and average residues were 0.7 + 1.2 pph.
Residues of R157836 were detected in only one sample at the LOD (2 ppb), and this sample was
the same sample that had the highest residues ot Tambda-cyhalothrin. Median and average
residues of R157836 werc cach calculated 1o be 1.0 pph (12LOD), and total combined residues ot
lambda-cyhalothrin and R157836 ranged from NI-19.2 ppb, and averaged 1.7 + 1.4 pph.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS:

Under the conditions and parameters used in the study, the market basket residue data on heef fat
arc classified as scientifically acceptable. The acceptability of this study for regulatory purposes
is addressed in the forthcoming U.S. EPA Residue Chemistry Summary Document DP Barcode
0324223,

COMPLIANCE:

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Contidentiality
statements were provided. No deviations were reported which would have an impact on the
validity of the study.

DP Barcade N324223 MRID No. 46686001

Pawe 2 01 11
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A, BACKGROUND INFORMATION

Lambda-cyhalothrin is a synthetic pyrethroid insecticide/acaricide used to control a wide range
of pests in/on food and feed crops, on livestock. and in and around building and structures.
Tolerances are established for the combined residues of lambda-cyhalothrin and its epimer
(R157830) in'on plant commodities at levels ranging from 0.01 ppm on soybeans to 10.0 ppm on
dried hops "4 CFR §180.438(a)(1)] . Tolerances are also cstablished for the combined residues
of lambda-cyhalothrin and R157836 in animal commoditics at levels ranging from (LOT ppm n
eggs, poultry nieat, and poultry meat by-products to 5.0 ppm in milk fat (reflecting 0.2 ppm in
whaole milk). ncluding a 3.0 ppm tolerance for residues in fat of livestock.

TABLE A.1. Lambda-Cyhalothrin Nomenclature.

Compoeund F U misture of {23 TR, S-ester. (£)-(15.35), R-cster
F( QO CN

F.C () CN
| \'} )J\ O
_ ‘ -
ST N 07T T \[ x
i / |
>< / \:7/
1o CH
Common nam. Lambda -Cy halothrin
Company experimental name ICIAD3Z ]
IUPAC name {R)-w-cyane-3-phenoxyhensyl L 18)-cie- 3 (Z)-2-chloro-3,23 3-tritfluoreproaenyl - 2,2-
dimethyicyclopropanecarhoxylete and (S)-o-cyano-3-phenaxyben ey (1R -ois-3-[(£)-2-
. chloro-3.3, 3-trifluoropropenyil-2 2-dimethyleyclopropanccarhoxylate
CAS name rel-(Ry-eyano(5-phenoxyphony Dmethy] (1.5,35)-3-[{12)-2-chloro-2.3 3-1nfluero-1 -
. propenyl]-2 2-dimethyleyvelopropanecarboxylate
CAS registry suunher 914065-03-6
End-use products 17 P Karate & Insecricide (FPA Reg. No. 100-1097)
. Warrior & Ingecticide {EPA Reg, No. 100-1112)
TABLE A.1 Physicochemical Propertics of the Lambda-Cyhalothrin,
Parameter Value Refercnce
Melting ])nintf:'mu__‘»; 402 °C DP Farcode N2845%60
pH o NA
Density NA
Warter solubiiity rina Loat 20°C) 0005 mpH6 S
Solvent solubdit, o013 N4
Vapor pressui 1.5 10-9 mm g at 20°C
Dissociation conslant, pK, NA
Octanoliwater partition coefficient. Log(Koy) | 7.00
LIV/visible abeorpnon spectrum N A

i DP Barcod D2<4R600 K. Farwell, 8 15:07
NAC v availe

DP Barcode £33 1723/ MRID No. 4668600
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B. EXPERIMENTAL DESIGN

Based on the maximum potential dietary exposure of cattle to lambda-cyhalothrin treated crops.
currently estimated residues in beet fat are a significant component in the dietary exposure
assessment for Jambda-cyhalothrin. Therefore, Syngenta conducted a market basket survey to
provide a more refined cstimate of the dietary exposure of consumers to lambda-cyhalothrin
residues in single serving sampies of beef fat.

The study used a simplified sampling design based on the assumptions that (i) residues in beet’
tat are not likely to exhibit seasonal vanations as beet cattle typically consume a diet of stored
and blended feed items the would not exhibit a seasonality of residues, and that (1) residues in
beef fat are not expected to differ widely between ditferent areas as beef cattle or thewr products
are transported extensively both prior to and after slaughter. Considering the expected residues
in beef fat, a tolerance interval approach, as recommended by the Agency, was used to determine
the minmimum number of samples required tor the survey. Using the following equation,

n > In(1-C)/InP, and sclecting the 99.5% confidence interval (C') around the 97.5" percentile (P).
a minimum ot 210 samples was determined to be required for the survey.

The study author noted that the study assumptions and design were discussed with and agreed o
by the Agency, prior to study mitiation (Teleconference between N. Heard of Syngenta and D.
Miller and R. Loranger of HED/OPP/EPA; 6/6/2002}

B.1. Sample Collection Information

A total of 29 Syngenta employees located throughout the contiguous U.S. were uttlized to serve
as “shoppers” to collect the beef samples. The shoppers were instructed to buy cuts of beet
containing as much fat as possible, such as rib eye, T-bone, porterhouse steaks or rib roasts. The
cuts of beef were to be separately packaged from single animals, and no processed or ground
beef samples were to be collected. A total of eight samples were to be purchased by cach
shopper on at least two different dates, approximately 2 weeks apart, with four samples being
purchased at each time. Samples were also to be purchased from as many different local retail
grocery stores as possible (actual stores are 1dentified in Table C.3).

During the fall of 2002, each shopper purchased the appropriate types and numbers ot beef
samples, for a total ot 232 samples (29 shoppers x 2 shopping dates x 4 samples per date -+ 232
samples). Samples were collected in 26 states (AL, AR, AZ, CA, CO, FL, KS, 1D, IL, IN. LA.
MD, MI, MN, MS, NC, ND, NE, NH, NY. OH, SD. TN, TX, WA and WI), with each state
contributing for 4-19 samples.

B.2. Sample Handling and Preparation

After purchase, the fat was cut from each sample of raw beet, making surc that only tat was
collected and cleaning the knife and cutting surface between samples. Each fat sample was then
separately double-bagged in Ziplock ™ bags and placed m the home treezer with four blue ice
packs until frozen sohd (at lcast 48 hours). The hard frozen {at samples were then packed with

DP Barcode D324223/ MRID No_ 46686001 Paged of 13



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142711 - Page 40 of 115

I ambda-Cyhalethrin/ 128897/ Syngenta Crop Protecton, Ine.
Non-guideline Study
Market Basket Survey - Residues in Beef tat

the blue icc into a Styrofoam™ lined box and shipped via FedEx overnight to the analytical
laboratory {IDietary Safety Department, Syngenta Crop Protection, Greensboro, NC'), where
samples wore stored at -20°C until analysis.

B.3.  Analvtical Methodology

Residues ot lambda-cyhalothrin and R157836 were determined using a methed titled “Analytical
Method for the Determination of Lambda-Cyhalothrin and R157836 in Beef Fat by Gas
Chromatography with Election Capture Detection”™. This GC/ECD method was specifically
developed o~ the analysis of samples from this study.

For this method, residues are extracted from homogenized 10g samples of beef fat with
acefonitrile by shaking in a warm water bath (45-50°C) for 1 hour. Residues are centrifuged,
filtered, and initially cleaned up by elution through a Cg SPE cartridge. Residues are then
concentratud o dryness, redissolved in hexane, and further purified using a silica gel SPE
column eluted with hexane:diethyl ether (90:10). Residues are re-concentrated, dissolved in
hexane anag avalyzed by GC/ECD using external standards. Both analytes were determined from
a smgle injection. The primary or main method vsed at DB-17 column for analysis, and selected
samples were atso analyzed by a confirmatory method using a RTX 200 column for analysis.
The retention times for lambda-cyhalothrin and R157836 are 9.52 and 9.75 min, respectively, for
the primars method, and 8.8 and 9.1 min for the confirmatory method. A mixed standard
containing hoth lambda-cyhalothrin (34.4%) and R157836 (65.6%) was used for comparison.
The LLMY was 10 ppb for total residues, which is equivalent to 3.44 ppb for lambda-cyhalothrin
and 6.56 ppeb for R157836.

The above mcthod was validation prior to the analysis of survey samples and in conjunction with
the analysis ot survey samples. For the imtial method validation, “control” samples of beef fat
were fortificd with the mixed standard at 10 and 50 ppb, which is equivalent to 3.44 and 17.2
ppb of fambdu-cyhalothrin and 6.56 and 32.8 ppb of R157836. For the concurrent validation,
control sanmies were fortificd with the mixed standard at 10 ppb.

C. RESUL 'S AND DISCUSSION

A total of 29 Svngenta personnel located throughout the U.S. served as “shoppers™, with cach
shopper purchasing 4 separately packaged samples ot beef during two separate shopping phases
(2 weeks upert) during the fall of 2002, for a total of 8 samples per shopper and 232 total
samples. The beef samples purchased were cuts containing large amounts of visible fat, and
were readils rdeniifiable as being from a single animal (¢.g. steaks or roasts). Each shopper
purchased sanples from -8 retail grocerics in their respective region, and samples were
obtamed firns a total of 26 states, with cach state contributing 4-19 samples. A sample of fat
(tree ot meat) was cut from each beef sample, separately packaged, frozen, and shipped to the
analvtecal Liboyatory.

Both the pri-nary and confirmatory GC/ECD methods used to analyze beef fat samples were
adequatcly - alulated prior to and in conjunction with the analysis of survey samples. Method

DP Barcode 13107737 MRID No. 46686001 B o Page 5 of 13
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validation recoveries for lambda-cyhalothrin using both the primary and confirmatory analyses
averaged 88-109% {+2-11%) at fortification levels of 3.44 and 17.2 ppb (Table C.1), and method
validation recoveries for R157836 using both analyses averaged 85-111% (+1-7%) af
fortification levels of 6.56 and 32.8 ppb. Concurrent method recoveries for the primary method
averaged 96 = 12% for lambda-cvhalothrin fortified at 3.44 ppb and 102 + 13% for R157836
fortified at 6.56 ppb. Concurrent method recoveries for the confirmatory method averaged 113 -
17% for lambda-cvhalothrin fortified at 3.44 ppb and 98 4. 7% tor R157836 fortitied at 6.56 ppb.
Apparent residues in the control beef fat samples were < LLMV. Adequate sample calculations,
data spreadsheets, and sample chromatograms were provided.

The statistically calculated LOQs and [.ODs tor both analytes were determined using the
recoveries from the 64 control samples fortified at the LMV (3.44 or 6.56 ppb) and analyzed
concurrently with the survey samples. The LOQs and LODs were calculated using a one-tailed
t-statistic at the 99% contidence interval (LOD =tugy - o; LOQ =3 - LOD). The calculated LOQ
and L.OD for the primary method were respectively 3 and | ppb for lambda-cyhalothrin and 6
and 2 ppb for R157836 in beef fat.

Samples of beet fat were stored frozen for a maximum of 32 days prior to extraction for analysis
(Table C.2). Residues of lambda-cyhalothrin have been demonstrated to be stable under freezer
storage conditions n beef fat, muscle and liver for up to 2.1 months (MRID 40027912).

The residue data for lambda-cyhalothrin and R157836 are reported in Table C.3, and samples are
identified by the region (city/state) and retail store where they were collected. The data indicate
a low incidence ot quantifiable residues of both fambda-cvhalothrin and R157836 in beef fat. OFf
the 232 samples. lambda-cyhalothrin wus non-detectable (-1 ppb) in 216 samples (93.1%0).
detectable but non-quantitiable in |1 samples (4.7%). and quantifiable (>3 ppb) in only 3
samples (2.2%). Residues i these 5 samples were 3.0, 3.0, 3.5, 7.5, 1 7.2 ppb. The secondary
analysis of each of these samples contirmed the presence of lambda-cyhalothrin. Median
restdues of lambda-cyhalothrin were 0.5 ppb (/2L0D), and average residues were 0.7 = 1.2 ppb
(Table C.4). For the epimer R1578306. residues were non-detectable (<2 ppb) in 231 samples and
were detected at 2 ppb in only one sample, which was the same sample that had the highest
residues of lambda-cyhalothrin. Median and average restdues of R157836 were each 1.0 pph
(12LOD). Combincd residues of lambda-cyhalothrin and R157836 ranged from «3-19.2 ppb. and
averaged 1.7 + 1.4 ppb.

Occurrences of quantifiable residues of lambda-cyhalothrin were below established combined
tolerance of 3.0 ppm. with the maximum total residue level (19.2 ppb) accounting for (1.6% of
the current tolerance.

DP Barcode D324223/ MRID No._ 46686001 Page 6 of 13
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I zmbpda-Cyhalothrin/1 28397/Syngenta Crop Protection. Inc.
Non-guideling Study
Market Basket Survey - Residues in Beef Tat

TABLE C.:. Summary of Method Validation and Concurvent Recoveries of Lambda-Cyhatothrin and
R157836 from Beef Fat,

Marrix Methads | Analvte Spike level | Sample size Recoveries Mean SD
(ppb) - () (%) (%)
Methed Validatien Recoveries
Beef fat T deevhalothem 344 4 76, 86, 98, 102, 105, 102 054 11
'-\Hi”\;itjm i 172 107,109, 110 10942
Vathod R157430 6.50 6 83,92,97, 103, G&6, 95 04 +7
328 2 110, 110, 112 111 + 1
Becl Tt i iematory | A-cyhalothrin 344 6 78, 86, 90, 86, 98, 89 887
‘\n'.lv-ri(:al— 17.2 3 90.,‘9], 06 02 x4
ethod R157%30 6.56 0 31, 91, 85, 85, 85, 80 g5 =4
32.8 3 94 95 99 96 =3
Concurrent Method Recoveries
Beef fat [ 94,104, 83, 105, 91, 84,95, 97,

04,93, 111, 115, 82, 92, 95, 89, 72,
91101, 109, 72, 30, 82. 89, 127,
104, 96, 88, 95. 104, 93, 95, §1. 59,

A-cvhalothrin 3404 64 92,99, 96, 96, 81,90, 14192, 112, 96 5 12
102, 87,04, 74,104, 98, 101, {11,
105,05, 112, 71,97, 49 11294,
Primary 108, 115, 170, 102, 108
weabvtical 90, 95, 74, 109, 106. 98, 108, 110,
Nietaod FO9 110, 109, 110, 1049, 120, 109,

111,109, (14, 108, 108, 118 118,
104, 110, TE8, 103, 0T, 3G, [,
RIS7836G ~.50 A4 B4, OR, 104, 609, 82, 96, 103,97, (02413
95,02, 7789, 103, 112, 113,91,
9%, 92,99 106, 109, 114, 108, 92,
115, 57,89, 91 113, 80, 108, 109
103, 110, 102
Bee*tar | . amatory | Aeeyhatotiria .4 12 120, 111, 105, 106, 129, 159 87 113417
RV ' 93,89, 124, 119, 167
N ahe 0.50 g 1412, 93, 93, 88,93, 104, 98, 101, 984 7
N RIS 95, 114,99, 95
Both Muthad< used GC/ECD for determination of residues: hoveever, the primary method used a2 DB-17 co'wmn and the
confirmat oy method used a R1TX 200 column
Acmixed <ardard containing both h-cvhalothim end RTA7K36 af a ratio of 34.4:65.6 was used for Tortificatiom at a combined
fovel of T o S8 pob,

TABLE C.2. Summary of Storage Conditions.
Matrix Storage Temperature Actual Storage Duration Interval of Demonstrated
(") {days) Storage Stability (imonths)
Beef fat 20 32 21
1

MIRD 400279120 Sapiets, A (1985 PPA2T Stovage Stability In Frasen Animal Tissues: Laboratory Preject 11: M3059B,
Unipublished stody prepared by 10T Americas Ine. Jealo O Hill Research Station. 11 p.

DP Barcode 1371223/ MRID No. 4668600 | ) Page 7 of 13
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TABLE C.3. Residues of Lambda-Cyhalothrin and R137836 in Single Servings of Beef Fat Collected during
2002 from Commercial Groceries Throughout the U.S.
, : - R ]
(S(::::I\,I-J_Igﬁ[l:o;g:;m Store 1D Cut of Beet - : RCbl_dum (ppb) — : _
. ’ A-Cyhalothrin R157836 Combined Residues -
Enterprise and Hartford, Winn Dixie Rib-cye ND ND _ s
AL Food World NY Strip ND ND i 5 |
Callaway and Mexico  |Wal-Mart Rib-Eve ND ND P4 ST
Beach. FL Tate’s Grocery T-bone ND ND [N }
AL-BF Winn Dixie T-bone T ND ND 15
Wal-Mart Porterhouse ND ND L5 ~
Food World Rib-eye ND __ND RN :
Gult Foods Porter House ND NI s !
Search, AR Kroger T-bone ND ND 1.3
AR-BF Coungry marl T-bone {rLm- ND 25
Foed King T-bone ND ND i 8
Sexton Foods T-bone ND ND 1A
Food King T-hone ND ND N
Wal-Mart Porterhouse ND ND s
Kroger T-bone ND ND LS
Sexton Foods T-hone ND N 15
Yuma, AZ Valley Meat Co. Rib-eye ND ND I'5
AZ-BF Albertson’s NY strip ND ND I 5
Fry's Top Sirloin ND NI 15
[OA T-bone ND ND 13
Valley Meat Co Top Sirloin ND ND .5
IGA Rump roast ND ND I3
Fry's Rib-eye ND ND iP5
Albertson's Cross rib roast ND NI P8
Waoodland and Davis. [ Nugget Rib-Eye ND ND |3
CA Nugget Rib-Eye ND ND 1.5
CA-BF Nugget Rib-Fye ND ND IE
Albertson’s Rib-Eye NI ND 15
Safeway Rib-Eye ND ND 13
Safeway Rib-Eye ND ND )5
Albertson’s Rib-Eye ND ND 1.3
Nugget Rib-Eye ND ND 1B
Greely, €0 Toody's Rib-Eyc ND ND 1.5
CO-BF King Supper’s Rib-Lye NBD ND I3
Wal-Mart T-bone a ND ND .5
Sateway T-bone ND ND 1.5
Safeway T-bone ND ND 1.5
Wal-Mart T-bone ND ND 1.5
King Supper’s Rib-Eye NI ND 1.5 B
Toody's T-bone ND ND 1.5
iakeland, FL Winn Dixic T-bone ND ND RS
FL-BF Winn Dixie T-bone ND ND 5 !
Publix Rib-Eyc ND ND i.5
Publix Sirloin (1.4 ND AR
Winn NDixie Bottom round rowst ND NI iP5 {
Winn Dixie Botium round roast ND NiY CE T
Winn Dixic Bottom round steak ND NI R
Winn Dixie Boftom round steik ND NI FA _

DP Barcode D324223%/

MRID Nao., 46686001
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TABLE C.}.

Residues of Lambda-Cyhalothrin and R157836 in Single Servings of Beef Fat Collected during
2002 from Commercial Groceries Thiroughout the U.S.

: ! cutio idues !
fg:?;flﬂils”,! i Store D Cut of Beof . Restdues {ppb) . . ]
h-Cyhalothrin R157836 Combined Residues -
Oak Ridge and Lowe’s Foods Sirlain ND ND 1.5
Greenshoro, ™77 Lowe's Foods Sirloin ND ND 1.5
GA-BE Lowe's Foods Surlain ND ND 1.5
Lowe's Foods Sirloin ND ND [.5
Fresh market Rib-cye ND ND 1.5
Fresh market Rib-cyc ND ND 1.5
Fresh market Rib-cyc ND ND 1.5
Fresh market Rib-eve ND ND 1.5
Star, Meridian and Star Merc. Rib-cye (1.6) ND 2.5
Caldwell, 1D Greenficld Custom Meat | Chuck roasi 17.2,16.8" (20,20 19.2
1D-Bf Paul’s Market Botton round ND ND 1.5
Paul’s market New York strip ND ND 1.5
Star Merc. Top sirlpin ND ND 1.5
Fred Meyer Beet chuck roast 7.5, (1.6) ND 8.5
Paul’s Market Crass rib chuck ND ND 1.5
Paul’s market Rih-cye ND ND 1.5
Monticello an Bili & Sandy’s 1GA Rib-cye ND ND 1.5
Champaign, 11 Jerry's IGA New York Stop ND ND 1.5
IL-BF Schnuck's Rib-cye ND ND 1.5
Schnuck’s NY Strip ND ND 1.5
Meijer Ril-cye ND ND 1.5
Schnuck’s Rih-cyc ND ND 1.5
Country Market Rib-cye ND ND 1.5
Bill & Sandy’s IGA Rib-cye ND ND i.5
Covington. Da-ulle 1GA Top sirloin ND ND 1.5
and Lofavetie. ™ Wal-Mart Loin strip steak ND ND 1.5
IN-BF Sav-A-Lot Bolton round ND ND 1.5
Country markct Chuck-cye round ND ND 1.5
Super Target Chuck steak ND ND 1.5
Payless Sirloin ND ND 1.5
Marsh NY sirip ND ND 1.5
D+R fruit &Meat market |Bib-cyve ND ND 1.5
Larned and Gret Bend, | Dillon's T-hone ND ND I.5
KS Dillon's T-bone ND ND 1.5
KS-BY- Butcher block KC strip ND ND 1.5
Butcher block K.C strip ND ND 1.5
Food-4-less K.C strip ND ND 1.5
Dillon’s T-bone ND ND 1.5
Ditlon’s T-bone ND N[ 1.5
Butcher block T-bone ND ND 1.5
Marion (1 Sam’s Rib-cve ND ND 1.5
KY-RU Kroger Rib-cye ND ND 1.5
1GA Rib-cye ND ND 1.5
Small's Market Round steak ND ND 15
Kroger Rib-cyve ND ND 1.5
Smal’s markcet T-bone ND ND 1.5
I1GA NY strip MND ND 1.5
1IGA AL T0&s! ND ND 1.5

DP Barcode 13247 73/ MRID No. 46686601
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TABLE C.3. Residues of Lambda-Cyhalothrin and R157836 in Single Servings of Beef Fat Collected during
2002 from Commercial Groceries Throughout the U.S.
. o Lo e I
fgli?;lgn[ztlg,olc[a);;m Store 113 Cut of Beef - Rc'\ldu,& (ppb) . ' : -
A-Cyhalothrin R157836 Combined Residues
Ruston and West Super 1 foods T-bone ND ND 1.5
Monroe, LA Super Kmart T-bone ND ND 1.5
LA-BF Brookshire's T-bone 35,62 ND 15
Super-1 foods T-bone ND ND 1.5
Super-1 foods T-hone ND ND t.5
Brookshire's #4 T-bone - NI ND b3
Super Kmar T-bone ND ND |5
Super | Foods T-bone ND ND 1.5
Lansing and St. Johns.  [Meijer Rib-eye (1.5) ND 25
MI Farmer Jack NY strip (1.9 ND 2.5
MI-BF L&L food center English roast ND ND 13
Kroger Bottom round roast ND ND i3
Meijer Chuck-eye ND ND 1.5
Farmerlack Top round ND ND I.3
Kroger Rib-cye ND ND 1.5
L&L food center Lain T-bone ND ND 1.5
Hector, Hutchinson and |Hector Meat Processor [ T-bone ND ND |.5
Redwood Falls, MN Econo Foods T-bone ND ND 1.3
MN-BF Cash Wide Foods T-bone ND ND 1.5
Wal-Mart Porterhouse ND ND [
Wai-Mart T-bone ND ND 1.3
Cash Wise Foods T-bone ND ND 1.5
Hecror Meat Processor | T-bone ND ND |
Terstee s T-bone ND ND i 5
Shawnee and Lenexa,  |Hy-vee’s foods Rib-eye ND ND 1.5
KS Hen house KC strip ND ND .5
MO-BF Super arget KC strip ND ND LS
Hy-vee foods T-bone ND ND i S
Target KO strip ND ND .5
Hy-vee T-bone ND ND 1.5
Hy-vee KC strip ND ND i.:
Hen house Rib-eye NE ND 1.5
Greenville, MS Kroger T-hone ND ND 1.3
MS-BF Kroger T-bone ND ND A
Kroger T-bone ND ND |5
Kroger T-bone ND ND .5
Kroger T-bone NE ND 1.3
Kroger T-bone ND NEY i.5
Kroger T-bonc ND ND 1.5
Kroger T-bone ND ND I.5
Cary and Apex, NC Harris-Teeter T-bone ND ND 1.5
NC-BF Whole Foods Rib-eye ND ND |5
Kroger Rib-eye ND ND | =
The Fresh market Rib-eve ND ND =
Harris-Teeter Rib-cye ND ND 1.5
Lowe’s Foods Round Roast N ND I
Winn Dixie Rib-eye ND ND E
Lowe's Foods T-bone ND ND i = -

PP Barcode 1324223/ MRID No. 46686001 T T Pase 10 0f 11
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TABLE C.3,

Residues of Lambda-Cyhalothrin and R157836 in Single Servings of Beef Fat C'ollected during
2002 from Commercial Groceries Throughout the LS.

Sampling Log 1 I T, 3!
(;;?;. Sate, IF {,' Store 1D Cut of Beel’ . Residues (ppb) . : .
h-Cyhatothrin RISTRIG Combined Residues -
West Fargo ar.] Fargo. |Sun Mart Rib-eye (2.5), 4.3 ND 2.5
ND Sun Mart Rib-eye (1.7}. 3.1 ND 25
ND-BF Sun Mart Rib-eye ND ND 1.5
Sun Mart Rib-cyc ND ND 1.5
Sun Mart Rib-cye ND ND 1.5
Hombacher s Rib-eve ND ND ].5
Cash wisc T-bone ND ND .5
Hornbacher's Porterhouse ND ND 1.5
York NE Bag'™ Save Bonefess ramp raast ND ND 1.5
NE-ETI Bag'N save Rub steal, ND ND 1.5
Sun Mart Rib-eve ND ND 1.5
Grand Central Beef loin NY steak ND ND 1.5
Sun Mant Rib-¢ye ND ND 1.5
Bag'N Save T-hone ND ND 1.5
| Bag™N Save Top rourd ND ND 1.5
Grand Central Beef loir ND ND 1.5
Manchester. Budiond Shop & Save Grocery T-hone ND ND 1.5
and Meamimack ™ Vista Fooxls Boneless vib-cyo NIy ND 1.5
NH-EF Shaws Grocery Rib steak {1.9) ND 2.5
Hannaford Grocery il roast ND ND I.5
Shaws Grocery Chuck roazt 30,44 ND 4.0
Vista foods Sirluin ND ND 1.5
Sam’s Wholesale T-bone ND N 1.5
Hannaford Groceny Rib-cye ND NI 1.5
Websrer, Ontino i | Wegman's Rib-cye ND ND 1.5
Geneva, NY Wegman's Rib-cye ND ND 1.5
NY-BL Wegman's Strip stcah ND ND 1.5
Wegman's Sthp steak ND ND 1.5
Wegman's Rib-eye ND ND |5
Wegman's Lib-oye 30,23 ND 4.0
| Top's larterhonse (29,39 ND 2.5
BJ's "orterhouse ND ND 1.5
Hillard and Ce:loon s, | Kroger Porterhouse ND ND 1.5
(1 Kroger T-lone ND ND 1.5
OH-B! Kroger [ib-cye ND ND 1.5
Kroger L oin steak ND ND 1.5
Meijer Rib-cye (2.1} ND 2.5
Giant Eagle 1-hone ND ND 1.5
Big Bear Porterhousc ND ND 1.5
Kroger Rib-cye ND ND 1.5
Stevensviile, M) PI’s Butcher Shop NY srip ND ND 1.5
PA-BY PJ"s Butcher Shop Sirfoin ND ND .5
PI's Butcher Shop Rib-cye ND ND 1.5
I’)’s Butcher Shop Rib romst ND ND 1.5
PI)"s Butcher Shon Fup roun. ND ND 1.5
PJ's Butcher Shop 1-hone ND ND 1.5
PIs Buteher Shop Boneless chuck roast ND ND 1.5
21's Butcher Shop Sirloin burt ~teak ND ND [.5

NP Barcode 1102273 MRID No. 4668600 1
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Bad  Lambda-Cyhalothrin/1 28897/ Syngenta Crop Protection. Inc.
é Non-guideline Study
Market Basket Survey — Reswdues 1n Beef Fat

TABLE C.3. Residues of Lambda-Cyhalothrin and R157836 in Single Servings of Beef Fat Cellected during §
2002 from Commercial Groceries Throughout the U.S. i
ing atl e s i
(Sélj?\{zhsilzttolcsz;m Store 1D it of Beel — : RL-‘\\’dULH (ppb) : : ' :
: ’-Cyhalothrin RI157836 Combined Residues

Sioux Falls and Hy-vee Rib-eye ND ND i

Branden, SD Randal! toods Rib-eye ND ND i S

SD-BF Econo foods T-bone ND ND L3
Sunshine foods T-bone ND ND 15
Sunshine foods T-bonc ND ND 1.3
Hy-vee foods T-bone ND ND [
Jubilee toods T-bone (1.9} ND 25
Hy-vee foods T-bone ND ND 1.3

Jackson, TN Kroger T-bone ND ND 1.5

TN-BY Wal-Mart I-bone ND ND 1.5
Lathams Rib-cye ND ND 1.5
Highland park Grocery  [Rib-eye ND NI} LS
Kroger Rib-eye ND ND N
Wal-Mart T-hone ND ND 1.5
Highiand Park Grocer  |Rib-cyc ND NI ] .5
Latham’s Rib-eyc ND ND L5

Hewitl, Robinson and  |1GA Shoulder reast ND ND =

Waca, I'X Fitzpatricks Maat masket [ Rib-eye ND ND 1.5

FX-BF HEB Rib-cye ND ND | 5
Albertsons Rump roast ND ND b5
HER Rib-cye ND ND .5
Wal-Man Rib-eye ND ND |7
Albertsons Pot roast ND ND [.¥
Brookshire Bros Rib-eye ND ND b5

Yakima, WA Sufeway Rib-eye ND ND p5

WA-BF Safeway Rib-eye ND ND s
Safeway Rib-cye ND ND s
Safeway Rib-eyc ND ND K
Safeway Loin T-bone ND ND Fa
Wrap Thriftway Rib-eye ND ND e
Rosaut’s Rib-cye ND ND i
Fred Meyer Luoin T-bone ND ND i3

Madison, WI Brennans Rib-cye ND ND 1A

WI-BF Brennan's Rib-cye ND ND LS
Brennan’s Rib-eye ND ND N
Brennan's Rib-cye ND ND R
Brennan’s Rib-cyc ND ND i
Brennan's Rib-eve ND ND PN
Brennan's Rib-cyc ND ND i i
Brennan's Rib-eyc NI ND 1.3 !

For the primary analytical method, the statistically cateulated LOQs for parent and R157836 are 3 und 6 oph. respectively.
and 1ODs are T and 2 ppb. The LOQ and COLY for combined residues are 9 and 3 ppb.

Combined residues were calculated using actaal residues for values 2100Q, 1O for values between the 1 OO and o« 4t
and % 1LOD for non-detectable residues.

Where cwo values are reported. the sceond value s from analysis using the confinnatory method. Only the adaes trom i
primary method were used o caleulale combined residues

Values hetween the LOQ and 1.0T are listed in parentheses,

DP Barcode D32422% MRID No. 46686001
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Lambda-Cyhalothrin/1 28897:Syngenta Crop Protection, Inc,
N ai-guideline Study
Murkel Basket Survey — Residues in Beet Fal

TABLE C.4  Summary of Lambda-Cyhalothrin and R157836 Residues in Single Servings of Beef Fat
Collected from Commercial Groceries Throughout the U.S.

Commodity  PA avie — Residue Levels (ppb) l
’ n Min. - Max. Median Mean Std. Dev.,
Beef Fat J-cyhalothrin <10 (7.2 0.5 0.7 1.2
RI3TR56 232 <20 207 1.0 1.0 0.1
Combined Resides <30 19.2 1.5 1.7 1.4

The statizicalty caleulated LOQs for parent and R15785%6 arc 3 and 6 ppb. respectively, and the [LODs are | and 2 ppb. The
FOQ and 0D for combined residues arz 9 and ¥ ppb. For caleulation of mean. median and standard deviation, vesidue
vafues betwcen the LOQ and LOD were estimaled (¢ be 410, and residue values < LLOT were estimated 1o be :LOD.
Ainimiwe viaes were all <L0D,

Wasimue: value for RIS7836 was above the LOD, but - 100,

D. CONCLUSION

The study design and procedures used to collect and analyze the samples of beef fat were
adequate, and a sufficient number of samples were collected to statistically represent lambda-
cyhalothrin ressdues in single servings of beef fat available to U.S, consumers at the retail level.
The residuc data indicate that residues of lambda-cvhalothrin and R 157836 in beef fat are low.
with total rosidues being <20 pph.

E. REFERENCES
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“ambda-Cyhalothrin/100-1112 & 160-1097PC Cade 128897/Syngenta Crop Protection/100
;. DA 7417 4.2/0PPTS 360 1500/OECD HA 6.3.1,632. 633 and TIMA 831,832,833
vop Field Trial - Grasses (Forage. Hay, Straw. and Seed Screenings)

Primary / /{: ﬁ} E ""J ) Date: 12/27/2006

Evaluatov: William T DYE;;,
Chemist, HED/RAB2
Approved by: p Date: 12/27/2006

Richard A. Loranger,
Branch Senmior Scientist. HEIYRAB2

This DER wis originally prepared under contract by Dynamac Corporation {1910 Sedwick Road, Building 100,
Suite B: Durham, N 27713). 1t has been reviewed by 11ED. and revised to reflect current QPP policy.

STUDY REPORTS

MRID #40653301. Kent Ediger (2004) Lambda-Cvhalothrin - Magnitude of the Residues In or
On Crop Greup 7 Grass Forage, Fodder and Tay. Lab Study 1D Number: 25-02.
Unpublished <tudy prepared by the Dietary Safcty Department of Syngenta Crop Protection. 692
pages. {OPPFS Residue Chemistry Test Guideline 860.1500)

EXECUTIVE SUMMARY

Syngenta Crop Protection submitted crop field trials supporting the use on grasses of
lambda-cyvhatothrin formulated as a capsuie suspension (CS) having 2.08 pounds of active
ingredient per gailon (b ai/gal). In 13 field trials conducted in growing zones 1, 4, 5,6, 7, 8. 11,
and 12 during 2003, lambda-cyhalothrin (2,08 Th ai’gal CS) was applied to a variety of grasses as
a single broadcast foliar application per cutting. Each tnal site (except one in SD, where only
one appliceti 1y was made, at the rate o1 (L0311 |b ai’A) included two treatments (#2 and #3) in
which lambd:-cyhalothrin (2.08 1b ai/gal CS) was applicd to grasses (at the 6-8" to boot stage) at
rates of 0.030-0.034 pounds ot ai per acre (Ib ai/A) per application, for a total of two (0.062-
0.063 b av:\: 3 sites) or three (0.092-0.099 Ib ai/A. 9 sites) applications. Forage and hay were
cut following cach application, and the fields were allowed to regrow between applications. The
re-treatment intervals (RT1s) were 14-60 days for applications to successive cuttings. At eight of
the trial sites. lambda-cyhalothrin (2.08 1b ai/gal CS) was also applied to grass grown for seed as
a single broaccust foliar application (at maturity) at rates of 0.031-0.032 1b ai/A (Treatment #4).
All appheaticens were made using ground equipment in spray volumes of 2-20 gallons per acre
(GPA}, anc did not include the use of any adjuvants.

Fol'owimg each application in Treatments #2 and #3. single control and duplicate treated
samples of forage were cut and collected at 0-3 days afler treatment (DAT), and single control
and duplicite treated samples of hay were cut at 5-11 DAT (Treatment #2) or 12-17 DAT
{Treatment %), For I'reatment #4, singlc contrel and duplicate samples of straw and seed
screenings e collected at 7-19 DAT. and following regrowth, samples of forage and hay were
also collected af two cuttings (36-50 DAT and 51-64 DAT). For all treatments, samples of hay
were atlowed v ary in the field for -7 days prier to sampling. Samples of forage. hay, straw,

TP #324210 NRID #46658301 Page | of 26
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Foell Lambda-C yhalothein/ 100-1 112 & 100-1097/PC Code 128897/Syngenta Crop Protectiony G0
9§ DACO 7.4 1/7.4 2/QPPTS 860 1500/0ECD 1TA 6.3.1,63.2. 633 and [TTA 831,83 2.8 32
% Crop Field Trial  Grasses (Forage, Hay, Straw, and Seed Screenings)

and seed screenings were stored frozen for up to 8.5 months prier to analysis, a duration
supported by available storage stability data.

Samples of grass forage, hay. straw, and seed screenings were analyzed lor residues of
lambda-cyhalothrin and its epimer (R157830) using a gas chromatograph with clectron capture
detection (GC/ECD) method (CCRL-MTH-023. modified). which is derived from the current
tolerance enforcement method. btor this method, residucs were extracted with acetoneshexanc
(1:1. v/v), filtered, and cleaned up using a silica gel solid-phase extraction (SPE) cartridge.
Residues were then analyzed by GC/ECD using external standards. For cach matrix, the
validated limit of quantitation (LLOQ) is 0.003 ppm for lambda-cyhalothrin, and 0.007 ppm tor
R1578306, resulting in a combined LOQ of 0.01 ppm. The limits of detection (LODs) were not
specified.

Regardless of treatment or sampling interval, lambda-cyhalothrin was the major
component of the residue in all commodities, accounting for 88 + 9% ot the combined residues
in forage, 87 + 7% ot the combined residues in hay, 85 £ 4% of the combined residues in straw.
and 89 + 4% of the combined residues in seed screemings.

Following the single applications at the 6-8" 1o boot stages (Treatments #2 and #3).
combined residues tn torage harvested at 0-3 DAT were 0.13-8.04 ppm after the first application,
1.07-5.03 ppm atler the second application. and 0.67-6.24 ppm after the third application.
Average combined residues in forage tollowing the first, second and third applications were
respectively 2.09, 2.82, and 2.89 ppm, while the overall average residues in all forage samples at
~0 DAT were 2.56 ppm. or hay harvested at 5-11 DA'T (Treatment #2), combined residues
were 0.50-3.84 ppm atter the first application, 1.28-6.01 ppim after the second application. and
«0.01-5.14 ppm after the third application. Average combined residues in hay at ~7 DAT
tollowing the first, second, and third applications were respectively 1.50, 2,89, and 2.43 ppm.
while the average residues in all hay samples at ~7 DAT were 2.24 ppm. For hay harvested at
11-17 DA'T (Treatment #3), combined residues were (1L.26-2.01 ppm after the first application.
(.29-4.04 ppm aficr the second application, and 0.52-4.11 ppm after the third application.
Average combined residues in hay at ~14 DAT following the first, sccond, and third applications
were respectively 0.96, 1.46, and | .80 ppm, while the average residues in all hay sampies at - 14
DAT were 1.36 ppm.

The residue data on forage and hay from both Treatments #2 and #3 indicate that there 15
a trend toward slightly higher residues following repeated applications to separate cuttings.
However, the maximum residues obscerved in any forage sample (8.04 ppm) occurred following
the first application. A comparison of the residuc data on hay from Treatments #2 and #3
indicates that residues declined at longer post-treatment intervals (PTIs), as average combined
residucs in hay were 2.24 ppm at ~7 DAT, and 1.36 ppmi at ~14 DAT. In addition, residue data
on hay from the single residuc decline tnial also showed that residues declined at increasing PTls.

Following the single application to grasses grown for seed at 0.03 b ai/A (Treatment #4),
combined residues were 0.35-7.80 ppm in straw, and 0.80-3.23 ppm in seed screenings harvested
at maturity, 7-19 DAT. Average combined residues were respectively 2,15 and 1.86 ppm in
straw and seed screenings. Carryover of residues (o subsequent cultings ot forage and hay was
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$od  .omobda-Cyhalothrin/100-1112 & 100-1097PC Code 128897/Syngenta Crop Pretection/ 100
DACD 7.4.1/742/0PPTS 8601 500:0ECD TIA 6.3.1,63.2,6.33 and 1A 8.3.1. 8.3.2. 8.3.3
<1op Faeld Trial - Grasses (Forage, Hay. Straw. and Seed Screenings)

low. Average combined residues were 0,05 and 0.012 ppm in forage and hay, respectively, from
the 1™ regrewth (36-50 DAT), and 0.04 ppm in both forage and hay from the second regrowth
(51-04 DA™

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Under the conditions and parameters used in the study, the grass field trial residue data
are classificd as scientifically acceptable. The acceptability of this study for regulatory purposes
1s addressaid o1 the US EPA Residue Chemistry Summary Document (DP #324219).

COMPLIANCE

Stgned and dated Good Laboratory Practice (GLP), Quality Assurance, and Data
Confidentiality statements were provided. No deviations from regulatory requirements were
reported which would have an impact on the validity of the study.

A. BACKGROUND INFORMATION
Lanibda-cyhalothrin is a synthetic pyrethroid insecticide used to control a wide range of

pests on food. feed crops and livestock., as well as in and around buildings and structures.
Tolerances are established for the combined residues of lambda-cyhalothrin and its epimer
(R157836} mnon plant commodities at levels ranging from 0.01 ppm on soybeans to 10.0 ppm on
dried hops cones (40CFR §180.438|a|[ 1]y . Tolerances are also established for the combined
residucs of lambda-cyhalothrin and R157836 in animal commodities at levels ranging from 0.0}
ppm in egys. poultry meat, and poultry meat by-products to 5.0 ppm in milk fat (reflecting 0.2
ppm i whele milk). Temporary tolerances have also been established for barley, clover, grass,
and wild rice commodities: these tolerances expire on 12/31/2008.

Syngenta Crop Protection has submitted a petition (PP#5F6994) supporting the use of 1.0
and 208 Ib argal CS formulations of lambda-cyhalothrin on grasses (grass forage. fodder, and
hay, Group 17y

DD #124219 NMRID $46658301 Page 3 of 26
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Lambda-Cyhalothrin/100-1112 & 100-1097/PC Code 128897/Syngenta Crop Protection: 1430
DACO 7.4 1774 2:/0PPTS 86015000 0ECD HHA 631,632,633 and TIA 831, 832 . 83 3
Crop Field Trial Grasses (Forage, Hay, Straw. and Seed Screenings)

Table A.1 Lambda-Cyhalothrin Nomenclature.

Compound 1:1 mixture of (Z)-(1R.3R). S-ester; {Z}-{1S.38), R-ester
i (\ (I) CN
PR & o
) 2 |
. i
H.O  CH
N % CN
N O
Y O o \|\|/\\1
Z T
HLO U,
Common Name Lambda-Cyhalothrin
Company Experimental Name [ ICIA0321]
Molecular Formula C53H [4CIFNO,
Molecular Weight 4499
[UPAC Name {R)-a-cyano-3-phenoxybenzyl (18)-cis-3-[{Z)-2-chloro-3,3 3-trifluoropropenyl |-
2. 2-dimethyleyelopropanecarboxylate and (5)-g-cyane-3-phenoxybenzyl (1R)-cis-
3-[(£)-2-chloro-3,3,3-triflucropropenyt]-2,2-dimethyleyclopropanecarboxylate
CAS Name rel-(Ry-cyano(3-phenoxyphenylmethyl (15,35)-3-[(12)-2-chlore-3.3 3-trifluoro-
L-propenyl}-2,2-dimethyleyclopropanecarbox ylate
CAS Registry Number 91465-08-6
End-use Products (EP) 1.0 1b av/gal CS (Wairior® Insecticide with Zeon Technelogy™: FPA
Registration #100-1112)
2.08 b av/gal 'S (Karate® Insecticide with Zeon Technology™: E[PA
Registration #100-1097)

Table A.2  Physicoechemical Properties of Lambda-Cyhalothrin.

Parameter Value Reference
Melting Point/Range {°C) 497 D284860"
pH NA® ‘
Density (g/cm'1l at 25°C) .33
Water Solubility (mg/L at 20°C, pH 6.5) 0.605
Solvent Solubility (g/l) NA
Vapor Pressure (mm Hg at 20°C) 1.5« 10"
Dissociation Constant (pK, at 20°C) =0
Octanol/water Partition Coefficient {Log|K v} 7.00
[UV/visible Absorption Spectrum NA

t. Kit Farwell, 8/15/2002
2. NA -- Net Available

DP #324219 / MRID 546658301 o T Page 4 of 26
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#ek  Lambda-Cyhalothnm/100-1112 & 100-1097/PC Code 128897/Syngenta Crop Frotection/100
Dac O 7.4.1/7.4 2/0PPTS 860.1500/0ECD HA 631,632,633 and IIIA 831,832,833
vop Freld Trial - Grasses (Forage. Hay, Straw, and Seed Screenings)

B. EXPERIMENTAL DESIGN

B.1. Study Site Information

Fourteen grass field trials were conducted in growing zones 1. 4, 5, 6,7, 8, 10, 11, and 12
during 200 ‘. However, the supporting field trial data (usc rates, dates of application, harvest
intervals, etc.) were not provided for the trial site in CA (zone 10); therefore, the residue data
associated with this trial are not discussed further in this report.

Each trial site consisted of a control plot. and two or three trcated plots (sec Table B.1.2,
below). Treatments #2 and #3 were used to represent repeated applications 1o pasture and
rangeland grasses, while Treatment #4 was used to represent a single application to grasses
grown for sced. For Treatments #2 and #3, lambda-cyhalothrin (2.08 1b ai/gal CS) was initially
applied as a broadcast foliar application 1o grass (from the 6-8” stage to the boot stage) at a target
rate of 14.2 p ai’A (0.031 b ai/A). Samples of forage werc to be collected immediately
tollowing application (0 DAT) for both treatments, while samples of hay were to be cut at 7
DAT for Treatment #2, and 14 DAT for Treatment #3. Following regrowth, a second application
was made ot 2 target rate of 0.03 1b ai/A; samples of forage (0 DAT) and hay (7 or 14 DAT) were
again collected. Where possible, the grass was again allowed to regrow, and a third application
was made «f 4 target rate of 0.03 1h ai/A; forage and hays samples were again collected at the
same interyvals. For Treatment #4 (8 trials), a single broadcast foliar application ot lambda-
cyhalothrin (2.08 1b ai/gal CS) was applied to grass at a target rate of 0.03 1b av/A. approximately
7 days priov {a harvest of mature seed.

Average raonthly temperatures and rainfall during the trials were reported for each sitc,
along with listorical averages. Trrigation was used to supplement rainfall as necessary, and
information v as also provided on the maitenance pesticides and tectilizers uscd at cach site. No
anomalous weather conditions were reported.

TABLE B.1.1  Trial Site Conditions.
Location (City, State; Year) Soil Characteristics
[Frial Identification] Type %0OM pH CEC (meq/g)

Montpelier, VA; 2003 [EB-IR-003-03] Sandy J.oam NR* NR NR
York, NIE; 2003 [NB-IR-002-03] Silty Clay 1 .oam NR NR NR.
Corsica, 5D; 2003 [NC-IR-001-03] [oam NR NR NR
Kirksville, M) 2003 [ND-IR-001-03] Loam NR NR NR
Roseau, MIN: 2003 [NN-IR-003-03}  Loam NR NR NR
Leland, MS: 2003 [S3-IR-002-03] Silry Clay T .oam NR NR NR
East Bemard, TX, 2003 [SA-IR-003-03] Clay NR NR NR
Plainview, 1% 2003 [SC-IR-002-03] Clay Loam NR NR NR
Moses Lake, WA, 2003 [WE-1R-009-03] Silt ].oam NR NR NR
Raft River, il 2003 {WG-1R-007-03] Loam NR NR NR
Hillsboro, OR, 2003 [WG-TR-008-01] Silt Loam NR NR NR
Cornelius, OR: 2003 [WG-IR-009-03] Silt Loam NR NR NR
Cornelias, OR; 2003 [WG-TR-010-03) Silt T.oam NR NR NR

¥NR - Not Hoperled.
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2 Lambda-Cyhalothrin/100-1 117 & 100-1097/PC Code 128897/ Syngenta Crop Proteclion 109
g DACO 7.4.1/74. 2/OPPTS 860 1500/OECD TTA 631,632,633 and INA831. 832 833
- Crop Field Frial Grasses (Forage, Hay, Straw, and Seed Screenings)

TABLE B.1.2 ' Stndy Use Pattern.
Location EP! | Treat- Application Information *
(City, State; ment Method; Timing Spray | Single | RTI' | Total
Year) Trial ID # Volume Rate (Days) | Rate
{(GPA)’ | (Ib ai/A) (1b ai/A)
Maontpelier, VA; | 2.08 b 2 1. Broadcast foliar apptication at 9 0.032 0032
2003 ai/pul BBCH 41.
EB-IR-003-03 S 2. Broadcast foliar application to 0.032 EX) 0 064
regrowth at BBCH 41,
3. Broadcast foltar application to 0.032 27 0.096
regrowtl at BBCH 41.
3 . Broadcast foliar application at 9 032 0.032
BBCH 41.
2. Broadeast foliar application to 0.033 36 0.0663
regrowth at BBCH 40.
3. Broadcast foliar application 1o (3.032 27 0097
regrowth al BBCH 41.
York, NE; 2003 | 2.08 b 2 1. Broadcast foliar application at 20 0.031 - 0.03]
NB-IR-002-03 ai/pal BBCII 32,
S 2. Broadeast foliar application to 0.032 4 0.063
regrowth at BBCH 15
3. Broadcast foliar application to 0032 41 0095
regrowth at BBCH 15
3 1. Broadeast foliar application at 2 G.031 f.03]
BBCTE 32,
2. Broadcast foliar application (o 0.032 41 (.063
regrowth at BBCH 15
3. Breadcast foliar application to 032 1 0093
regrowth at BBCIH 15,
4 Broadcast foliar application to 20 0.031 NA 0.031
mature grass (BBCI §7)
Corsica, SD; 2.081b 2 Broadcast foliar application at 19 0.031 NA 0031
2003 aifgal BBCH 32.
NC-IR-001-03 L) 3 Broadcast loliar apphcation at 19 0.031 NA 0.031
BBCH 32,

DP #324219 7 MRID #4663830] ~Page 6 of 26
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Lambda-Cyhalothrin/ 100- 1112 & 100-1097/PC Code 128897/Syngenta Crop Protections 100
% DACO 74.1/742/0PPTS BAOS00OECTITIA 631,632, 633 andIITA R 31,832 8373
= ~ wrop breld Trial - Grasses (Forage, 1ay, Straw, and Secd Screenings)

TABLE B.1.2  Study Use Pattern.
Location EP' | Treat- Apptication Information
(City, State; ment Method; Timing Spray | Single | RTI® | Total
Year) Trial 1D # Yolume | Rate (Days) | Rate
(GPA)® | (b ai/A) {lb ai/A)
Kirksville, MO; | 2.08 b 2 L. Broadcast foliar application at 12-16 0.032 . 0.032
2003 ai/gal BRCLL 37,
ND-IR-001 13> Cs 2. Broadueast foliar apphication to 0.032 37 0.064
regrowth at BBCH 17,
3. Broadeast foliar application to 0.032 56 0.096
regrowth at BBCIH 19,
3 1. Broadeast foliar appl cation at 12-16 0.032 G.032
BECH 37.
2. Broadeast foliar application to 0.032 7 0.064
regrowth at BBCH 17.
3. Broadcast foliar application ta 0.031 56 0.005
regrowth at BBCH 19,
4 Broadcast oliar application to 17 0.032 NA 0.032
mature grass (BBCH 85-89).
Roscau. MM 208 b 2 1. Broadcast foliar application ai [3-15 0.031 - 0.031
2003 at/gal’ BBCH 51.
NN-ER-QOZ -3 s 2. Broadeast foliar application to 0.031 46 G062
regrowth at BBCH 30,
3 1. Broadeast foliar application at 13-15 0.031 0.031
BBCH 5t
2. Broadcast foliar application to 0.031 46 0.062
regrowth at BBCH 30,
1 Broadcast toliar application to 13 0.032 NA 0.032
_ mature prass (BBCH 63).
Leland, M&. 208 1h 2 1. Broadeast foliar application at 22 0.021 0.02]
2001 ai‘/gal BBCH 63,
S3-1R-002-14 S 2. Broadcast foliar application (o 0.031 3 0.062
regrowth at BBCH 45.
3. Broadcast {oliar application 1o 0.03] i3 0.093
regrowth at BBCH 63,
3 1. Broadcast [ohar application at 2.2 0.032 -- 0,022
BBCH 63,
2. Breadeast foliar application te .031 31 0.663
regrowth at BBCH 65,
3. Broadcast foliar applization (o 0.032 33 0.065
regrowth at BBOCH 63,

DP 4324219 MRID 746658301 T ' Page 7 of 26
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Lambda-Cvhalothrin/100-1112 & 100-1097/PC Code 128897 Syngenta Crop Protections 100
DACO 7.4 1/7.4 2/0PPTS 860.1500/0ECD HA 6.3.1. 632,633 and TTTA 831,832 832
Crop Field Trial - Grasses (Forage, Hay, Straw. and Seed Screenings)

TABLE B.1.2  Study Use Pattern.
Location EP' | Treat- Application Information
{City, State; ment Method; Timing Spray Single | RTI' Total
Year) Trial ID # Volume Rate (Days) | Rate
‘ (GPA)" | (Ib ai/A) (Ib ai/A)
East Bernard, 2081 2 1. Broadeast foliar application at 12-15 0.032 -- 0032
TX; 2003 atgal BBCH 63.
SA-TR-003-03 ) 2. Broadcast foliar application to H.034 54 0.064
regrowth ait BBCH 65.
3. Broadeast feliar application to 0.032 59 IR
regrowth at BBCH 63.
3 1. Broadecast foliar application at 12-14 | 0.034 ‘ 0034
BBCH 63.
2. Broadeast foliar application to 0034 53 0.068
regrowth at BBCH 65,
3. Broadcast foliar application to 0.031 60 0.090
regrowth at BBCH 63.
Plainview, TX; |2.081b 2 1. Broadeast Folar application at 1.9-2.1 0.032 - 0032
2003 argal boot stage.
SC-1R-002-03 S 2. Broadeast Foliar apphcation (o 0.030 30 0.062
regrowih at height of 6-87
3 . Broadeast Foliar application at 2.0 (0.031 0.03]
boot slage.
2. Broadeast Foliar applicathion to 0.032 50 0.0R3
regrowth at height of 6-87
Moses Lake, 208 1b 2 1. Broadcast foliar application at 18-19 0.031] 03]
WA 2003 al/gal mid-boot (BBCH43).
WE-TR-009-03 s 2. Broadcast {oliar application to 4.031 33 0062
regrowth at 12-147 (BBCH41).
3 1. Broadeast (oltar application al 19 0031 - 1031
mid-boot (BC1H43).
2. Broadcast foliar application to 0.031 A3 i+ 062
regrowth at 12-147 (BBCH 41).
4 Single broadeast fohar application 18 0.03} NA 1 0031
7 days belore cutting of mature |
grass (BBCH 89). |
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Lambda-Cyhalothnin/ 100-1112 & 100-1067/PC Code 128897/Syngenta Crop Protection/100
DACO 741774 20PPTS 860 1500/0ECD TTA 621,632 633 and IITA 831,832,833
woop Tield Tnal - Grasses (Forage, Hay, Straw. and Seed Screenings)

TABLE B.1.2  Study Use Pattern.
Location EP' | Treat- Application Information *
(City, State: ment Method; Timing Spray | Single | RTI' | Total
Year) Trial ID # Volume Rate (PDays) Rate
(GPA)® | (b ai/A) (Ib ai/A)
Raft River. 1D 2081k 2 1. Broadeast foliar application 10 0.031 0.031
2003 aifgal durimyg vegetative stage.
WG-IR-007 93 s 2. Broadcast foliar application o 0.031 27 0.062
regrowth during vegelative stage.
3. Breadceast foliar appiication to 0.031 48 0.093
regrowth during vegetative stage.
3 |. Breadeast foliar application 10 0.032 - 0.032
during vegetative stage.
2. Broadeast foliar application 1o 0.032 37 0.004
regrowth durmg vegetative stage.
3. Broadeast folar application to 0.032 48 0.0096
regrowth during vegetative stage.
4 Broadcast fofiar application to 10 0.031 NA 0.031
mature grass,
Hitishoro, (12 2081k 2 1. Broadeast fobar application at 20 0.030 - 0.030
2003 atfgal BBCH 0.
WGAIR-O08 0% s 2. Broadeas( folrar application to 0.032 14 0.062
regrowth at BBCH 19,
3. Broadeast foliar application to 0.031 14 0.093
regrowth at BBCII 44,
3 1. Broadcast foliar application at 20 0.031 .- 0.031
BBCH 40,
2. Broadeast foliar application {0 0.031 21 0.062
regrowih at BBCI 19,
3. Broadeast foliar application to 0.032 o1 0.003
regrowth at BBCIH 49,
4 Broadeast {ohar applicalion 1o 20 0.05 NA 0.031
mature grass (BBCI98).
Cornelius, CR 2081 2 I. Broadeast foliar application at 20 0.032 0.032
20013 ai‘gal BBCH 43,
W-TR-000- 1. s 2. Broadcast fohar application te ) 0.034 14 0.062
regrowth at BBCH 19,
3. Broadcast foluar applicatzon 1o 0.030 14 0.0e2
regrowth at BBCII 19.
3 L. Broadcast foliar application al 20 0.032 0.022
; BBCH 40.
: 2. Broadeast foliar application to 0.030 2 0.062
regrowth at BBCH 9.
2. Broadcast foliar application to 0.021 21 0.063
regrowth at BBCHE 29,
4 Broadcast foliar application to 20 (.032 NA 0.022
i marture grass {(BBCH 92).
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ol Lambda-Cyhalothrin/100-1112 & 100-1097/PC Code 128897/Syngenta Crop Protections 104
; % DACO 7.4.1/7.4.2;0PPTS 860 1500/0ECD HA 6.3.1.63.2. 633 and TTAS 3 1. 832 823
: Crop Field [rial - Grasses (Forage, Hay, Straw, and Seed Screenings)

mature grass (BBCH 93).

TABLE B.1.2  Study Use Pattern.
Location EP' | Treat- Application Information *
(City, State; ment Method; Timing Spray | Single | RTI* | Total
Year) Trial 1D # Volume Rate (Days) | Rate
(GPA)® | (b ai/A) {Ib ai/A)
Comeltus, OR; | 2.081b 2 1. Broadcast foliar application at 20 0.032 0n.032
2003 airgal BBCH 43.
WG-IR-010-03 5 2 Broadeast foliar application to (1.03%1 14 0063
regrowth at BBCH 19.
3. Broadcast foliar application to 0031 14 0.094
regrowth at BBCH 44,
3 1. Broadcast foliar application at 20 (0.032 0.032
BBCH 41.
2. Broadcast foliar application to 0.032 21 0 (14
regrowth at BBCH 19.
3. Broadcast {oliar applicaticm to 0.031 o 0 Qus
regrowth at BBCH 29,
4 Broadcast foliar application to 20 0.031 NA 0031

. The 2.08 1b ai/gal capsule suspension (C8) formulation s equivalent to a microencapsulated formulation.
. None of the field trials included the use of any tank-mix‘spray adjuvanis.

. RTI — Re-Treatment Interval

1
2
3. GPA —~ Gallons Per Acre.
4
5. NA == Not Applicable.

TABLE B.1.3  Trial Numbers and Geographical Locations.
Grasses
NAFTA Growing Zones Submitted Requested ’
Canada U.S.
1 ] - --
2 - -
3 -
4 | -
5 3 -
6 i -
7 i -
8 i - -
9 : )
10 1°
11 2 - i
12 A -- :
Total 13 - 127

1. Table 5 from OPPTS Residue Chemistry Test Guideline 860.1500 does not identify the required distribution of
tield trials for grass, but rather states that grass trials are to be from “all arcas across the countrs

2. Another trial in CA (Region 10) wasn’t reviewad as no eld irial info (use rates, dates, PTs. ete.) were reported.

3. Number of grass ficld trials required for crop group tolerance on grass forage. fodder. and hav. Group 17

DP #324219 7 MRID #46658301
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F.imbda-Cyhalothrins100-1112 & 100-1047/PC Code 128897/Syngenta Crop Protection/100
DACO 7.4.1/7.4.2:0PPTS 801500 QEC D TA 6,3.1.60.3.2,6,33 and [TIA 8,31, 83.2.8.3.3
Crop Field Trial  Grasses (Forage. Hay, Straw, and Seed Screemngs)

B.2. Sample Handling and Preparation

For Treatments #2 and #3, single control and duplicate treated samples of forage were cut
and sampled following each application at 0-3 DAT. while single control and duplicate treated
samples of hoy were cut at 5-11 DAT (Treatment £2) or 12-17 DAT (Treatment #3). For
Treatment #4, single control and duplicate samples of mature straw and seed screenings were
collected at "-19 DAT following the single application. Following regrowth, single control and
duplicate treated samples of forage and hay were also collected from two subsequent untreated
cuttings (36-50 DAT and 51-64 DAT). Tor all treatments, samples of forage, straw, and seed
screentng were frozen following harvest; samples of hay were allowed to dry in the field for 1-7
days prior 1o sampling. Details regarding sample storage at the field sites were not provided, but
the report stated that all samples were frozen atter collection, and transported frozen to the
analytical taboratory (Syngenta Crop Protection in Greenshoro, NC) where samples were stored
frozen unty extraction for analysis.

B.3.  Analytical Methodology

Sampies of grass forage, hay. straw, and seed screenings were analyzed for residues of
lambda-cyhalothrin and R157836 using a GC/ECD method, which 1s a modified version of
Method CURL-MTH-023, Analvncal Method For the Detcrmination of Lambda-Cyvhalothrin
and RIS785300n Pasture grasses/Forage. Method CCRL-MTH-023 is based on the current
tolerance entorcement method (PRAM 81). In the current study, the major modifications to
Method C¢ RL-MTH-023 included omitting the hguid/liquid partitioning step, and replacing the
Florsil cleanup with a silica SPE cleanup step.

For the modifted method, residues of lambda-cyhalothrin and R157836 were extracted
from grass natrices using acetone/hexane (1:7. viv), filtered, and an aliquot of the resulting
organic extract was concentrated to dryness. Residues were re-dissolved in hexane, and loaded
onto a sthica we! SPE cartridge. The cartridge was then washed with hexane/ether (19:1, v/v), the
residucs wore eluted with hexane/ether (9:1, viv), and concentrated to dryness. Residues of both
analytes were then determined by a single injection using GC/ECD with external standards. The
validated | DOs for cach grass mairix were 0.003 ppin for lambda-cyhalothrin, and ¢.007 ppmn
for R157835 The LODs were not reported.

C. RESULTS AND DISCUSSION

In 13 freld trials conducted in growing zones 1,4, 5, 6, 7, 8, 11, and 12 during 2003,
lambda-cyhalothrin (2.08 1b ai/gal CS) was applied to a variety of grasses as a single broadcast
foliar application per cutting. Each trial site (cxcept one in SD, where only one application was
made, at the rate of 0.031 1b atrA) included two treatments (#2 and #3) in which lambda-
cyhalothrin (2,08 1b ai/gal CS) was applicd to grasses (at the 6-8” to boot stage), at rates of
0.030-0.034 1k ai/A per application, for a total of two (0.002-0.063 1b a/A; 3 sites) or three
(0.092-0.099 1h ai/A; 9 sites) applications. Following cach application, forage was cut at ~0
DA, and ba- was cut at ~7 DAT (Treatment #2) or ~14 DAT (Treatment #3), and the grass was
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allowed to regrow between applications. The R'l'ls were 14-60 days for applications to
successive cuttings. At eight of the trial sites, iambda-cyhalothrin (2.08 1b ai/gal CS) was also
applied to grass (at maturity) as a single broadcast foliar application at rates ot 0.031-0.032 1b
at/A (Treatment #4). All applications were made using ground equipment in spray volumes of 2-
20 GPA, and did not include the use of any adjuvants.

Following ecach application in Treatments #2 and #3. single control and duplicate treated
samples of forage were cut and collected at 0-3 DA'T, while single control and duplicate treated
samples of hay were cut at 5-11 DAT (Treatment #2) or 12-17 DAT (Treatment #3). For
Treatment #4, single control and duplicate samples of straw and seed screenings were collected
at 7-19 DAT;, samples of torage and hay werc also collected from two untreated cuttings (36-50)
DAT and 31-64 DAT) after regrowth ol the grass. For all treatments, samples of hay were
allowed to dry in the field for 1-7 days prior to sampling.

The GCECD method (CCRL-MTH-023, modified) used to determine residues ot
lambda-cyhalothrin and R157836 in grass matrices was adequately validated in conjunction with
the analysis of ficld trial samples. For lumbda-cyhalothrin, overall concurrent recoveries
averaged 93% (with standard deviation ol 16%) from forage fortified at 0.003-0.69 ppim. 9%,
(std. dev. 16%) from hay fortified at (.003-3.4 ppm, 85% (std. dev. 14%} from straw fortified at
0.003-3.4 ppm, and 91% (std. dev. 17%) from sced screenings tortitied at 0.003-0.69 ppm (sec
Table C.1, below). For R157836, overall concurrent recoveries averaged 93% (std. dev 15%)
from forage fortified at 0.007-1.3 ppm. 95% (std. dev. 1&8%) from hay fortified at 0.007-6.6 ppm.
80% (std. dev. 11%) from straw fortified at 0.007-6.6 ppm, and 85% (std. dev. 16%) from seed
screenings fortified at U.007-1.3 ppm. The majornity ot control samples for each grass matrix had
restdues <LOQ tor each analyte. Although apparent residues above the 1.OQ were detected for
both parent and R157830 in selected control samples, these residue levels are not expected to
adversely impact the residue data because residue levels in these control samples were
substantially lower than in the associated treated samples. Adequate sample calculations and
example chromatograms were provided.

Samples were stored frozen for durations ol up to 8.5 months prior to extraction {see
Table C.2, below). Adequate storage stability data have been previously reviewed
(PP#1F3952/THS5607: M. Flood; 9/19/1991) indicating that lambda-cyhatothrin and R 157836 are
stable at -18°C for intervals of up to 26 months in peaches, peas, rapeseed, wheat grain. sugar
bect roots, cottonseed, apples, cabbage, and potatoes. As residues have been shown to be stablc
on a wide variety of frozen plant matrices. these data will support the sample storage conditions
and durations tor the current grass study.

DP #324216 / MRID 746638301 " Page 12 0f 2A
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% g Lambda-Cyhalothrin/100-1112 & 100-1097.PC Code 128897/Syngenta Crop Protection, § 00
ﬁ"‘g DACO 7.4.1/7 4 2/QPPTS 860 1500/0ECD ITA 6.3.1.63.2. 633 and HIA 831,832 8 3.}
= Crop Field TFrial — Grasses (Forage, Hay. Straw, and Seed Screenings)

TABLE C.2 Summary of Storage Conditions.

Crop [Matrix] Storage Actual Storage Interval of Demonstrated
Temperature (°C) Duration (Months) ' Storage Stability (Months)®
Grass [Forage, Hay. Straw, <18 g3 26
Seed Screenings|

1. Storage duration from harvest 1o analysis.
2 PPHIF3952/1 115607 M. Flood: 9/19/1991.

Regardless of treatment or sampling interval, lambda-cyhalothrin was the major
component of the residue in all commodities, accounting for 88 + 9% of the combined residues
in forage, 87 + 7% of the combined residues in hay, 85 4 4% of the combined residues in straw.
and 89 + 4% of the combined residues in seed screcnings.

For Treatment #2, combined residues in {orage harvested at 0-3 DA'T were 0.13-8.04
ppm after the first application. 1.07-5.03 ppm after the second application. and 0.67-5.53 ppm
after the third application (sce Table C 3. below). Combined residucs in hay harvested at 5-11
DAT were 0.50-3.84 ppm after the first application, 1.28-6.01 ppm after the second application.
and <0.01-5.14 ppm after the third application. Average combined residues tollowing the first,
second and third applications were respectively 2.15, 2.81, and 2.63 ppm in forage, and 1.50,
2.89, and 2.43 ppm in hay {sce Table C' 4.1, below).

For Treatment #3, combined residues in forage harvested at 0-1 DAT were 0.41-5.29
ppm after the first application, 1.21-5.82 ppm after the second application, and 1.06-6.24 ppm
after the third application {see Table C.3. below}. Combined residues in hay harvested at 11-17
DAT were 0.26-2.01 ppm after the first application, 0.29-4.04 ppm after the second application.
and 0.52-4.11 ppm after the third application. Average combined residues following the first,
sccond and third applications were respectively 2,03, 2,83, and 3.16 ppm in forage, and (1.96.
.46, and 1.80 ppm in hay (see Table (".4.1, below).

The residue data on forage and hay from both Treatments #2 and #3 indicate that there 1s
a trend toward slightly higher residues following repeated applications to separate cuttings (sec
Figure C.3, below). For forage harvested at ~0 DAT from both trcatments, average combined
residues were lowest {ollowing the first application {2.09 ppm), but were similar following the
second and third applications (2.82 and 2.89 ppm). [lowever, the maximum residues observed in
any forage sample (X.04 ppm) occurred tollowing the lirst application. For hay from ~7 DAT
{Treatment #2), average combined residues were also lowest following the tirst application (1.56)
ppm), and were similar for the sccond and third applications (2.89 and 2.43 ppm). For hay from
~14 DAT (Treatment #3), average combined residues were again lowest after the first
application (0.96 ppm). and then increased at both the second and third applications (1.46 and
t.80 ppm).

Comparison of the residuc data on hay from [reatments #2 and #3 also indicates that
residues declined at longer PT1s. When the data are pooled for all three applications, average
combined residues in hay were 2.24 ppm at -7 DAT and 1.30 ppm at ~t4 DAT (sce Table C.4.5.
below). In addition, residue data on hay from the single residue decling trral showed that

DP #324219 / MRID #46058301 S ' Prge 16 of 76
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Labda-Cyhalothrin/100- 1112 & 100- 1097 PC Code 1288%7/Syngenta Crop Protection/100
D00 74 1/74.2/0PPTS 8O0 T500ECD ITA 6.3 [, 632,633 and [IIA 83,1, 832,833
' Coop Field Trial - Grasses (Forage. Hay, Straw, and Seed Screenings)

residues declined at increasing P11s (MO trial, Table C.3, below). Average combined residues
in hay declined rapidly from 0 DAT (14.4 ppm) to 3 DAT (2.25 ppm), and then declined more
gradually to 1.58 ppm by 11 DAT.

Following the single application to grasses grown for seed at 0.03 Ib ai/A (Treatment #4),
combined residues at 7-19 DAT were (1.35-7.830 ppm in straw, and 0.80-3.23 ppm in seed
screcnings {see Table C.3. below). Average combined residues were respectively 2,15 and 1.86
ppm in straw and seed screenings (see Table C'.4.2, betow). Carryover of residues to subsequent
cuttings of forage and hay was low. Average combined residues were respectively 0.05 and
0.012 ppmiin forage and hay from the 1 regrowth (36-50 DAT), and 0.04 ppm in both forage
and hay frons the second regrowth (51-64 DAT).

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

DP #324219 WMD) 4466358307 o Page 17 of 26
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 Lambda-Cyhalothrin/100-1112 & 100-1097PC Code 128897/Syngenta Crop Protection/100
g ACOT740/742/0PPTS 860.1500/OECD [TA 631,632,633 and HIA B3 1. 83.2. 833
vrep Freld Trial - Grasses (Forage. Hay. Straw. and Secd Screenings)

TABLE C.4.1 Summary of Residue Data from Grass Field Trials with Lambda-Cyhalethrin (Grasses
Grown for Forage and Hay).
Freat- | Appli- | Total Rate | Commodity' | PHI Combined Residue Levels (p m]2
ment | cation (Ib ai/A) (Pays) | n | Min. | Max. | HAFT* | Median | Mean | Std.
# # Dev,
Residues Following Each Application
2 ' 0.03 Forsge 0 26 1 013 | 8.04 6.59 1.74 2.15 1.78
i Hay 610 | 26 | 050 | 3.84 | 3.64 1.33 1.50 | 0.82
L 0.06-0.07 Forage 0 24 1 1.07 | 5.03 4.71 258 2.81 1.30
B Hay 6-11 24 | 128 | 6.01 5.5% 2.52 289 [ 1.47
0.09-0.10 Forage 0-3 8 | 0.67 | 5.53 5.07 2.40 2.63 | 1.38
o Hay 5-8 18 | <001 5.14 4.55 2.37 243 | 1.27
3 0.03 Forage 0-1 26 | 041 [ 529 ] 4.52 1.85 203 | 113
N Hay 13-15 ] 26 | 0.26 | 2.01 1.75 0.93 0.96 | 0.41
2.06-0.07 Forage 0 24 121 | 582 4.36 2.65 2.83 | 1.13
Hay 12-17 ] 24 | 0.29 | 404 3.25 1.38 146 | 0.88
0.09-0.10 Forage 0 18 | 106 | 6.24 5.63 2.67 316 | 1.68
Hay 11-15 | 18 | 0.52 | 4.11 4.05 1.61 1.80 | 1.02
Pooled Residue Data for All Applications
2& 3 [ 3 G.03/Apphi- Forage 0-3 136 1 0.13 | 5.04 6.59 2.33 256 | 1.44
cation Hay 5-11 68 1 <0.01] 6.01 5.58 1.84 224 | 1.33
Hay 11-17 | 68 | 0.26 | 4.11 4,03 1.09 1.36 | (.85

I. Following cach application, forage was cut at -0 DAT, and hay was cut at -7 or 14 DAT.

2. For cach grsss commodity, the method LOQ is (.003 ppm tor lambda-cyhalothrin, and 0.007 ppm for R1578346,
for 4 combined LOQ of 0.01 ppm. For caleulziion of the median, mean, and standard deviation, 2LOQ
(L ueLs nr G.0035 ppin) was used for cach analvie below the 1.OQ.

I HAET = Hioahest Average Field Tnal.

TABLE C.4.2  Summary of Residue Data from Grass Field Trials with Lambda-Cyhalothrin (Grasses
Grown for Seed).

Treat- Total ' Commodity ' PHI Combined Residue Levels (ppm) : .
ment # |  Rate (Days) | n | Min. | Max. | HAFT®| Median | Mean | Std.
{Ib ai’A) Dev.

4 AR Straw 7-19 16] 0.35 7.80 7.7 1.51 2.15 2.06
Seed Screenings 719 | 16) 0.80 3.23 3.22 1.83 1.86 | 0.71

Forage (1 “regrowth) | 36-30 [16] <0.01 | 0.19 0.15 0.03 0.05 | 0.06
Hay (1" regrowih) 36-50 | 16| 0.0 1.07 0.67 (.03 0.12 | 026
FForage (2“51'eg1'0wrh) 51-64 | 16] <0.01 | 0.2¥ 0.23 0.02 0.04 | 0.08
Hay ( 2" regrowth) 51-64 | 16| <0.01 | 0.20 0.11 0.03 0.04 | 0.05
1. Following liazvest of mature seeds, treated plots were allowed to regrow, and were cut twice for forage and hay.,
2. For each gro-se commodity, the method 1LOQ 15 0.003 ppm tor lambda-cyhalothrin, and 0.007 ppin {or R157836,
for o vombined LOQ of 0.01 ppm. For calculation of the median, mean. and standard deviation, 12LOQ
(0.00:5 o7 0 G035 ppim) was used for each analyvic below the 1 QQ.
3 HAFT - Hichos Average Ficld Trial.

DP #324219 R 446658301 ) ) Page 25 of 26
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Lambda-Cyhalothrin/100-1 112 & 100-1097/PC Code 128897/Syngenta Crop Protection: 100
DACO 74. 1474 2/0PPTS 8601 5S0WOECD TTA 631,632,633 and THA 831,832,833
Crop Field Trial  Grasses {Forage, Hay. Straw, and Seed Screenings)

Figure C.3. Average Combined Residues (+ Standard Deviation) in Forage and Hay Following
Repeated Applications of Lambda-Cyhalothrin at ~0.03 1b ai/A per cutting.

Combined Residues (ppm

Forape (0 days) Hay (-7 days} Hay { 14 daysd

G App. #1 B App. #2 B App. #3

D. CONCLUSION

The grass field trial data are adequate, and support the use ol a single broadcast foliar
application of lambda-cyhalothrin (2.08 1b ai/gal CS} to grass from the 6-8" stage until crop
maturity at a rate ot 0.03 1b ai/A. The data also support the use of a single application per
cutting, up to a total of 3 applications (total rate of 0.09 1b ai/A) per secason. The data support
PHIs of 0 days for forage, 7 days for mature grass grown for seed, and 7 to 14 days for hay.

E. REFERENCES
PPHOF60Y2. Request for the Use of Lambda-cyhalothrin in Canola, Pome Fruits, Sionc
Fruits, Tree Nuts, Almond Hulls, and Tobacco.; D284860; Kit Farwell; 8/15/2002.

F. DOCUMENT TRACKING
RDI: W.T. Drew (12/27/2006)
Pctition Number: SF6994

DI Barcode: D324210

PC Code: 128897

‘DP #324219 / MRID #46658301 - l’i{ie](\—;m[—i(



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142711 - Page 75 of 115

i_ambda-Cyhalothrin/100-1112/PC Code 128897:8yngenta Crop Protection/100
5 DACO 7.4, 1/74.2/0PPTS 860.1500OECD TA 6.3.1,6.3.2,6.33 and I1TA 8.3.1, 83.2. 833
T =_:‘_1'wp Field Trial/Residue Dechine - Cucumber (Fruit)

Primary /2 f JZE‘ :L@a) Date: 12/27/2006

Evaluator: William T. Drew,
Chemist, HED/RAB2
Approved by p [ srang e Date: 12/27/2000

Richard A. Loranger,
Branch Senior Scientist, HED/RAB?2

This PER was criginally prepared under contract by Dynamac Corporation {1910 Sedwick Road. Bwlding 100,
Suite B: Durlam, NC 27713). Tt has been reviewed by HED. and revised to reflect current OPP policy.

STUDY REPORTS

MRID #46665302. Dave Schwab, Carol Anderson, Jason Niekamp (2001) Lambda-
Cyhalothrin. Residue Levels on Cucumber firom Trials Conducted in the United Staies During
2000, Lab Study 1D Numbers: 45940 (ABC: RR 00-077B, WINO 30823, LCYH-00-MR-03
(Zeneca); 1426-G1 (Syngenta). Unpublished study prepared by Analytical Bio-Chemistry
Laboratorics and Syngenta Crop Protection. 134 pages. {OPPTS Residue Chemistry Test
Guideline 3607 500} '

EXECUTIVE SUMMARY

Syngenta Crop Protection subinitted crop field trials supporting the use on cucumbers of
lambda-cyhalothnin, formulated as a capsule suspension (CS) having 1 pound of active
ingredient por gallon (1b ai/gal). In seven field trials conducted 1n growing zones 2. 3, 5, 6, and
10 during 000, lambda-cyhalothnin (1 Ib ai/gal CS) was applied to cucumbers as six broadcast
foliar applications at rates of 0.029-0.03] pounds of ai per acre (Ib ai/A) per application during
fruit development, at re-treatment intervals (RT1s) of 5-9 days, for total application rates of
0.179-0.151 b ai/A. All applications were made using ground equipment in spray volumes of
either 8-10 or 10-60 gallons per acre (GPA), and did not include the use of any adjuvants. Singie
control and duplicate treated samples of cucumbers were collected from each trial at 1 and 7 days
after the last rrcatment (DAT). Samples were stored at -18°C for up to 89 days prior to analysis,
a duration supported by available storage staifity data.

Cuvumbers were analyzed for residues of lambda-cyhalothrin and its epimer (R157836)
using a gas chromatograph with electron capture detection (GC/ECD) method derived from the
current tolurance enforcement method. For this method, residues were extracted wilh
acetonc/hexae (1:1, v/v) and sodwim sulfate, filtered, and partitioned with aqueous sodium
chloride. f<csidues in the hexane fraction were then eleaned up using Florisil columns, and
analyzed by GC/ECD using external standards. The validated Hmits of quantitation (LOQs) are
0.0 ppm o each analyte. tor a combined LOO of .02 ppm. The limits of detection (LODs)
were not specified.

Reridues of lambda-cyhalothrin were <0.01-0.02 ppm in cucumber samples at 1 DAT,
with 6 of 1 14 samples having residues <LOQ. By 7 DAT, restdues of lambda-cyhalothrin

DP #324216  “IRID #46665302 o Page | of 8
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Lambda-Cvhalothrin/100-1 11 2/PC Code 128897/ Syngenta Crop Protecuon/ 1 G0
DACO 7.4.1/7 4 2/0PPTS 8601500/ OFECD ITA 63 1. 63 2. 633 and ITTA 831, 832 833
Crop Field Trial/Residue Decline - Cucumber (Frut)

were <0.01 ppm, with 11 samples having residues <LOQ. Residues of R157836 were -~ LOQ in
all samples at both intervals. for combined residues of < 0.02-<:0.03 ppm at 1 DAT, and < (2.02
ppm at 7 DAT. Combined HAFT residues were 0.02 ppm at both | and 7 DAT, while average
combined residues were 0.014 ppm at 1 DAT and 0.011 ppm at 7 DAT.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Although details of climatic conditions for each trial site were not provided in the study.
the cucumber field trial residue data are classified as scientifically acceptable. The acceptability
of this study for regulatory purposes is addressed in the US EPA Residue Chemistry Summary
Document (DP #313315).

COMPLIANCE

Signed and dated Good Laboratory Practice (GLP), Quality Assurance, and Data
Confidentiality statements were provided. No deviations from regulatory requirements were
reported which would have an impact on the validity of the study.

A. BACKGROUND INFORMATION

Lambda-cyhalothrin is a synthetic pyrethroid inscecticide used to control a wide range of
pests on tood/feed crops and livestock, as well as in and around buildings and structures.
Tolerances are established for the combined residues of lambda-cyhalothrin and its epimer
(R157836) infon plant commodities at levels ranging {rom 0.01 ppm on soybeans to 10.0 ppm on
dried hops cones (40CFR §180.438|a][1]) . Tolerances arc also established for the combined
residues of lambda-cyhalothrin and R157836 1n antmal comumaodities at levels ranging from 0.0}
ppm in cggs, poultry meat, and poultry meat byv-products to 5.0 ppm in milk fat (reflecting 0.2
ppm it whole milk). Temporary tolerances have also been established for barley. clover, grass,
and wild rice commodities; these tolerances expire on 12/3 /2008,

Syngenta Crop Protection has submitted a petition (PP#5F6994) supporting the use of a |
th ai/gal CS formulation of lambda-cyhalothrin on cucurbit vegetables, Group 9.

DP #324219 / MRID #4666530°
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Lambda-Cyhalothrim/100-1112:PC Code 128897/Syngenta Crop Pretection/100
DACO74.1/742/0PPTS 360 1500/0ECD TA 6.3.1, 632, 633 and 1ITA 831, 8.3.2. 83.3
<rop Field Trial/Residue Dechine — Cucumber (Fruiy)

Table A.1  Lambda-Cyhalothrin Nomenclature.
Compound 1.1 mixture of (Z)-(1R.3R), S-ester: (Z)-(18.35), R-ester

r CN

}::h . \J\ O .

N VAl |/\j/ 1)
/ < ‘\ﬁ/ \%/

e on,

F.C £ CN

D~
AR ORS

1,0 CH,

| Commnion Nami Lambda-Cyhalnthrin

Company Experimental Name | ICTA0321

Molecular Formula CozH 5CIFNO,

Molecular W etght 449 0

TUPAC Name: {R)-g-cyano-F-phenoxyhenzyl (15)-cis-3-[{Z)-2-chlore-3.3 3-triflucropropenyl]-

2.2-dumethyleyclopropanecarbox vlate and (S)-a-cyano-3-phenoxybenzyl (1R)-cis-
3-[(2)-2-chlore-3 .3, 3-triflucropropenyl]-2,2-dimethylcyclopropanecarbox yiate

CAS Name rel-{R)-cyano(3-phenoxyphenylymethyl (15.35)-3-[(1.2)-2-chloro-3.3 3-trifluoro-
| 1-propenyl]-2,2 -dimethyvleyclopropanecarbox ylate

CAS Registiv Number 91465-08-6

End-use Producis (EP) 1.0 1b ai‘gal CS (Warrinr® Insecticide with Zeon Technology™: FFA

Registration #100-1112)

Table A2 Physicochemical Properties of Lambda-Cyhalothrin.

Parameter Value g Reference
Melting Point/Range (°C) 492 D284860
pH NA®
Densily (g/cin at 25°C) 1.33
Water Solubility {mg/1 at 20°C, pH 6 5) G.005
Solvent Solubility (g/1) NA
Vapor Pressure fmm Hg at 20°C) 15 ln”
Dissociation Constant {pK,; at 20°C) =0
Octanol/water I"artition Coefficient (Log|Ky ) | 7.00
UV/visible Absorption Spectrum NA

1. Kit Farwell &15/72002.
2 NA = Not Sovailable.

DP #324210 . MRID 246665302 o Page 3 of 8
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i Lambda-Cyhalothrin/100-1112/PC Code 128897/Syngenta Crop Protection/ 100
3 DACO 7.4 1/7.4.2/OPPTS 860 1500/OECD TTA 6 A 1. 632, 63 3 and HIA 8 3.1, 8 3.2 % 3.
= Crop Field Trial’/Residue Decline Cucumber (Frun)

S
faa

B. EXPERIMENTAL DESIGN

B.1. Study Site Information

Seven cucumber field trials were conducted in growing zones 2, 3. 5. 6, and 10 during
2000 (see Table B.1.1, below). During each field trial. temperatures and rainfall were reported|y
within normal parameters; however. no detaifed information on climatic conditions was proy ided
tor any of the field sites. The study only indicated that crops were grown under typical climatic
conditions, with supplemental trrigation provided as needed. At each site. lambda-cyhalothrin (!
Ib av/gal CS) was applied as six broadcast foliar apphications at a target rate of 0.03 1b avy A per
apphication, beginning -30-40 davs prior to normal crop maturity (see Table B.1.2, below).

TABLE B.1.}  Trial Site Conditions.

Location ~_ Soil Characteristics
(City, State; Year) {Trial ID] Type Yo OM pH CEC (meq/g)
Suffolk, VA; 2000 |302] Sandy Loam NR* NR __NR
Chula, GA; 2000 [303) L oamy Sand NR NR T NR
Oviedo, FL; 2000 [304] Sand NR NR NR
Columbia, MO; 26004 [305] St boam NR NR NR
Carlyle, IT.; 2000 [306] Silt Loam NR NR NR
East Bernard, TX: 2000 |307] Sandy F.oam NR NR NR
Madera, CA; 2000 [308] I.oamy Sand NR NR NR

* NR — Not Reported.

TABLE B.1.2  Study Use Pattern.

Location End-Use Application Information ' Tank Mix
(Ciry, State; Product Timing Spray Single RTI* Total Adjuvants
Year) Volume Rate (Pays) Rate

[Trial 1D| (GPA)® | (Ib ai/A) (Ib ai/A)
Suffolk, VA: 1.0 Ih | From blooming (o g-10 0.30-0.31 3-9 0.181 None
2000 1302] ai‘gal CS | maturity.
Chula, GA: 2000 101 | From 1 true leaf 1o 1060 0.30 6-7 0.180 None
[303] avgal CS | mature frut.
Oviedo. F1.: 2000 10T | From | bloom 1o 10-60 . 30-031 57 0181 None
[304] ai/gal CS | mature fruit.
Columbia, MO 1.0t | From flowering 1o 7- 10-60 0.29-0.31 6-7 0.18C Nonc
2000 [305] ar‘eal CS | day PHI
Carlyle. 11: 2000 1.0 Th | From first bleom to H3-60 0.30 6-7 0.180 Noene
[306] atigal CS | reproductve.
East Bernard, TX; 1.0 ib From blooming (o 810 0,29-0.31 3-6 0.179 None
2000 [307] argal CS | fruiting,
Madera. CA; 1O | From 4-9 true feaves 8-10 1.30-0.31 5-7 0181 None
2000 | 308] at/gal C5 | 1o mature fruil,

. All treatiments consisted of 6 broadeast foliav applications which were made using ground equipment.
2.GPA - Gallons Per Acre Spray volames tor specific trials were not reported.
3ORTI - Re-Treatment Interval,

DP 324219 7 MRID 446665302 - o " Pave 4 af &
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L.arubda-Cyhalothrin/100-1112PC Code [28897/Syngenta Crop Protection/100
DACO 74574 2/0PPTS §60.1500:0TCD HA 6.53.1.63.2. 633 and ITA 8.3.1.83.2. 8.3.3
Crop Field Trial/Residue Decline Cocumber (Fruit)

TABLE B.1.3  Trial Numbers and Geographical Locations.
Cucumbers
NAFTA Growing Zones . Requested
Submitted Canada U.S.

1 - - .
2 2 - 2
3 1 - 1
4 - - R
5 B 2 - 2
3 ) 1 - 1
7 - = - ;
9 - .
10 B 1 -
T T -
12 o - -
Total 7 . 6>

* Number of veumber field trials required for crop group tolerance on cucurbit vegetables, Crroup 9

B.2. Sample Handling and Preparation ,

Sinule control and duplicate treated samples of cucumber (weighing at least 2.5 b per
sample) were collected from each trial sile at two post-treatment intervals, T and 7 DAT.
Samples of cucumbers were placed in freezers within 2 hours of collection, and were shipped by
freezer truck 1o the analytical laboratory ( ABC Laboratories in Columbia, MO), where samplcs
were stored af -10 £ 10°C until analysis.

B.3. Analytical Methodology

San-ples of cucumbers were analyzed for residues of lambda-cyhalothrin and R157836
using a GC' ' method, which is based on the current tolerance enforcement method (PRAM
81).

Res dues of lambda-cyhalothrin and R157826 were extracted from cucumbers by
blending with acetone/hexane (1:1, v/v) and sodium sulfate. Residues were filtered. and
partitioned iwice against aqueous saturated sodium chloride, discarding the aqueous lavers.
Residues i {he remaining hexanc fraction were then filtered through sodium sulfate.
concentrated 1o dryness, and re-dissolved in hexane. Residues were next cleaned up using two
Florisil columins, cach washed with hexane, and then eluted with ethyl ether/hexane (1:3, v/v).
Residues ot both analytes were determined in a single injection by GC/ECD using external
standards.  fhe validated LOQs for both analyies are 0.01 ppm; the LODs were not reported.

The above method was validated using control samples of cucumbers fortitied with
lambda-cyhalothrin at 0.0068-0.680 ppim. and R157836 at 0.013-1.30 ppm.

DP #324219  NIRID #46665302 Page 5 of 8
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Q&% Lambda-Cyhalothrin/100-1112/PC Code 128897/Syngenta Crop Protection 100
DACO 7.4.1/74 2:0PPTS 860 130WOECD A 6.31. 632 A 3 and TIIA 831, 832 8 4.3
Crop Field Trial/Residue Decline -- Cucumber (Fruit)

C. RESULTS AND DISCUSSION

In scven field trials conducted 1n growing zones 1, 2, 3, 5, 6, and 10 during 2000,
lambda-cyhalothrin (| 1b ai/gal CS) was applied to cucumbers as six broadeast foliar applications
during fruit development at rates of 0.029-0.031 Ib ai/A per application, at R'T1s of 5-9 days. for
total application rates o1 0.179-0.181 b aiA. All apphcations were made using ground
equipment in spray volumecs of either 8-10 or 10-60 GPA| and did not include the use of any
adjuvants. Single control and duplicate treated samples of cucumbers were collected at T and 7
DAT trom each trial.

The GC/ECD method used to determine residues of Tambda-cyhalothrin and R157836 1
cucumbers was adequately validated prioy o, and in conjunction with, the analysis of field wial
samples. Method validation recoveries from cucumbers averaged 77% (with standard deviation
ot 6%) for lambda-cyhalothrin fortified at 0.0068-0.680 ppm, and 78% (std. dev. 5%} tor
R 157836 fortified at 0.013-1.30 ppm (sce Table C.1, below). Concurrent recoveries averaged
90% (std. dev. 10%} for lambda-cyhalothrin at 0.007-0.070 ppm. and 91% (std. dev. 11%) for
R157836 at 0.013-0.130 ppm. Apparcent residues of each analyte were <L OQ) in all control
samples; adequate sample calculations and example chromatograms were provided.

Cucumber samples were stored frozen for durations of up to 89 days prior to extraction
(see Table C.2, below). Adeguate storage stability data have been previously reviewed
(PP#IF3952/TH3607, M. Flood, 9/19/1991}) indicating that lambda-cyhalothrin and R 37836 arc
stable at -18°C for intervals of up to 26 months in peaches, peas, rapeseed, wheat grain. sugar
beet roots, cottonseed. apples. cabbage, and potatoes. These data will support the sample storage
conditions and durations for the current cucumber study.

Following applications at rates totaling 0.18 Th ai/A, residues of fambda-cyhalothnn were
<0.01-0,02 ppm in cucumber samples at | DAT. with 6 of the 14 samples having residues <1 OQ
(see Table C.3. below). By 7 DAT. residues of lambda-cyhalothrin were <0.01 ppm. with 11
samples having residues <1.OQ. Residues of R137836 were -~ LOQ in all samples at both
intervals, for combined residues of <0.02-<0.03 ppm at [ DAT, and <0.02 ppm at 7 DAT.
Combined HAFT residucs were 0.02 ppm at both | and 7 DAT. while average combined
residues were 0.014 ppm at 1| DAT, and 0.011 ppm at 7 DA'T (sce Table €4, below).

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

TABLE C1 Summary of Method Validation and Concurrent Recoveries of Lambda-Cyhalothrin and
R157836 from Cucumbers.
Analyte Spike Level Sample Size Recoveries Mean [Std. Dev.}
(ppm) () (%) (%)
Method Validation Recoveries
[ .ambda- 0.0068 2 71. 83 77
Cvhalothrin 0.06% E 74 7 7 -
().680 2 7985 32 ]
Overall 6 71-85 77 16}

DP #324210 / MRID #46665302
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anibda-Cyhalothrin/ H10-1 112, PC Code 128897/Syngenta Crop Protection/ 100
DACO 7.4.1/74.2/0PPTS 860.1300:0ECD HA 6.3.1,63.2. 633 and IITA8.3.1.8.3.2.8.3.3
rop Field Trial/Residue Dechine - Cucumber (Eruit)

TABLE C.1 Summary of Method Validation and Concurrent Recoveries of Lambda-Cyhalothrin and
R157836 from Cucumbers.
Analyte Spike Level Sample Size Recaoveries Mean [Std. Dev.]
(ppm) () (%) (Vo)
Method Validation Recoveries
RI578%+ 0.013 2 76, 84 80
0.130 2 75,73 74
1.30 2 77.84 81
Overall ) 73-84 7% [5]
‘ Concurrent Recoveries
Lambda 0.007 ] 100 NA
Cyhalothun 0.070 5 91.75,81,99,94 88 [10]
Overall 6 75-100 90 j10]
R15783 0.013 ] 100 NA
0.130 5 95, 74, 80, 99, 96 89 [11]
Overall ) 74-100 91 |11
TABLE C.2 Summary of Storage Conditions.

Crop [Marrix)

Storage Temperature
O

Actual Storage
Duration (Days) '

Interval of Demonstrated
Storage Stability (Months) 2

Cucumber [Fruit]

-19

21-89

26

1. Storage duration from harvest to extraction. Extracts were stored for up to 5 days prior to analysis.

2. PPA1E395

FH56N07; M. Flood; 9:19/1991.

TABLE C.3 Residne Data from Cucumber Field Trials with Lambda-Cyhalothrin.
Location (City. | Zone | Cucumber | Matrix | Total PHI Residues (ppm) '

State; Year) Variety Rate | (Days)| Lamhda- R157836 Combined

[Trial IDj (1b ai/A) Cyhalothrin

Suffolk. VA p) Straight Fruit 0.181 1 <0.01%, 0.01 | <0.01.<0.01 | <0.62, <0.02
20001302 Fight 7| <0.01,<0.01 | <0.01,<0.01 | <0.02, <0.02
Chula. GA: 2 Lightning Fruit 0. 180D I 0.02, <0.01 | <0.01, <0.01 | <0.03,<0.02
20001303) 7 <001, <0.01 | <0.01,<0.01 | «0.02, <0.02
Oviedo. FL, 3 General Frut 0.181 1 0.01, =0.01 | <0.01, <0.01 | <0.02, <0.02
2000304) lee 7 <(.01, <0.01 | <0.01, <0.01 | <0.02, <0.02
Columbia, M) 3 Straight Fruit 0,180 1 <0.01%, < 01 <(.01, <0.01 | <0.02,<0.02
2000(303] Fight 7 <0.01, <0.01 | <001, <0.01 | <0.0Z, <0.02
Carlvie, IL: 3 Straight Fruit 0.180 1 0.01,0.02 | <0.01, <0.01 | <0.02,<0.03
2000|306 Nine 7 0.01,0.01 | <0.01, <0.01 [ <0.02,<0.02
Cast Bermare 6 Straight Fruit (.179 1 0.01%, <0.01 | <0.01.<0.01 | <0.02, <0.02
X 2000 {07 Nine 7 <001, <0.01 | <0.01, <001 | <0.02, <6.02
Madera, CA. | 10 | Dasheril | Fruit | 0.1%! 1 0.012,0.01 [<0.01,<0.01 | <0.02, <0.02
2000 [308] 7 0.01,<0.01 {<0.01,<0.01 | <0.02, <0.02

i The method 1045 are 0.01 ppm for cach anatyte. for a combined LOQ of 0.02 ppm.
2. Average of 1w oonalyses of the same sample,

DP #324219 NMRID #36665302
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G Lambda-Cvhalothrin/100-1112/PC Code 128897 Syngenta Crop. Protection/ 1G0
" % DACO 7.4.1/742/0PPTS R6CI1SOVOFCD TTA 631, 632,633 and 1ITA 831 832 832
FYE Crop Field Trial/Residue Decline - Cucumber (Fruit)

TABLE C4  Summary of Residue Data from Cucumber Field Trials with Lambda-Cyhalothrin.
Crop Total Rate | PHI Combined Residue Levels (ppm)
iMatrix} {ib ai/A) |[(Days}| n Min. Max. HAFT ° | Median Mean | Std. Dev.
Cucumber | 0.179-0.181 1 14 <0.02 <0.03 0.020 0.015 0.014 0.005
[Fruit] 7 14 <0.02 <0,02 0.020 0.010 0.011 0.002

1. The method 1.0OQs are 0.01 ppm for each analyte. for a combined LOQ of 0.02 ppm. For calcularion of the
median, mean, and standard deviation, "»1.0Q (0.005 ppm) was used each analyte below the 1 O0),
2. HAFT = Highest Average Field Tnal

D. CONCLUSION

The field trial data are adequate, and support the use of up to six broadcast foliar
applications of lambda-cyhalothrin (C'S) on cucumbers (duning fruit development) at a rate of
0.03 b ai/A per application, for a total seasonal application rate of 0.18 1b ai’A. The data support
RTIs of 5-7 days, and a PHI1 of either | or 7 days.

E. REFERENCES
PPROF6092. Request for the Use of Lambda-cvhalothrin in Canola, Pome Fruits, Stone
Fruits, Tree Nuts, Almond Hulls, and Tobacco.; D284860; Kit Farwell: 8/15/2002.

F. DOCUMENT TRACKING
RDI: W.T. Drew (12/27/2006)
Petition Number: 5F6994

DP Barcode: D324219

PC Code: 128897
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Lambda-Cyhatothrind100-1112PC Code 128897/ Syngenta Crop Protection/100
DA 7.4.1/7.4.2/0PPTS 8601 5000OECTD HA 6.3.1.6.3.2, 6.3.3 and HTA 8.3.1,8.3.2.8.3.3
Ciop Field Trial/Residue Decline - Muskanclons {Fruat)

Primary m&&) Date: 12/27/2006

Evaluator: Witliam T. Drew,
Chemist, HED/RAB2
Approved by: E Z’,O’UM»&{)UU Date: 12/27/2006

Richard A. Lorange®,
Branch Sentor Scientist. HED/RAB2

This DER was onginally prepared under contract by Irvnamac Corporation (1910 Sedwick Road, Building 100,
Suite B: Dursae, NC 27713). It has been revizwed by HED. and revised 1o reflect current OPP policy.

STUDY REPORTS

MRID #46605301. Dave Schwab, Carol Anderson, Jason Niekamp (2001) Lambda-
Cvhalothria: Residue Levels on Cantaloupe from Trials Conducted in the United States During
2000 Lab Study 1D Numbers: 45939 (ABC)1 RR 00-076, WINO 30820, LCYH-00-MR-(02
(Zeneca): T425-01 (Syngenta). Unpublished study prepared by Analytical Bio-Chemistry
Laboratories and Syngenta Crop Protection. 42 pages. {OPPTS Residue Chemistry Test
Guideline =64.1500)

EXECUTIVE SUMMARY

Synpenta Crop Protection submitted crop field trials supporting the use on muskmelons
of lawbda-cyhalothrin, formulated as a capsule suspension (CS) having 1 pound of active
ingredient pe gallon (1b ai/gal). In six field trials conducted in growing zones 2, 5. 6, and 10
during 2004, lambda-cyhalothrin (1 1b a1/gal C'S) was applied to cantaloupes or honeydew
melons as <ix breadcast foliar applications at rates o 0.029-0.031 pounds of ai per acre (Ib ai/A)
per applicaticn during fruit development. at re-treatment intervals (RTIs) of 5-9 days, for total
applicatior: rates ot 0.176-0.182 1b ai/A. Al applications were made using ground equipment in
spray volumes ot 8-31 gallons per acre (GPA). and did not include the use of any adjuvants.
Single conirol und duplicate treated samples of whole melons were collected from each trial at 1
and 7 day< atter the last treatment (DAT), while single subsamples of melon meat {pulp without
rind and sceds) were collected from two trials at | and 7 DAT. Samples were stored at -18°C for
up to 110 day s prior to analysis, a duration supported by available storage stability data.

Mecion samples were analyzed for residues of lambda-cyhalothrin and its epimer
(R157836) u~ing a gas chromatograph with eicctron capture detection (GC/ECD) method
derived from the current folerance enforvement method. For this method, residues were
extracted v ith acetone/hexane (1:1, v/v) and sodium sulfate, filtered, and partitioned with
aqucous sedium chloride. Residues in the hexane traction were then cleaned up using Florisi
columns, and analyvzed by GC/ECD using external standards. The vahdated bimits of
quantitation «(.0OQs) are 0.01 ppm for cach analyte, for a combined LOQ of 0.02 ppm. The
limits of detevtion (LODs) were not specitied.

DP 1324210 LRI #46665301 Page 1 of 8
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Lambda-Cyhalothrin/100- 1 112/PC Code 128897/Syngenta Crop Protection/ 100
DACO 7.4.1/7 4 2/0PPTS 860 15300/QECD 1IA 6.3.1, 632,633 and TTTA 8.3 1.8 3.2 K 33
Crop Field Trial/Residue Decline - Muskmelons {Fvwit)

Restdues of lambda-cyhalothrin were ~0.01-0.02 ppm in melons harvested at | DAT.
with 6 of the 12 samples having residues <LOQ. Residues of lambda-cyhalothrin were also
<0.01-0.02 ppm at 7 DAT, with 8 samples having residues <LOQ. At both sampling intervals.
residues of R157836 were <LOQ in all samples, for combined residucs of <0.02-<0.03 ppm at
both intervals. Combined HAFT residues were 0.03 ppm at both intervals, while average
combined residues were 0.016 ppm at 1 DAT. and 0.013 ppm at 7 DAT. Combined residues
were <0.02 ppm (< LOQ) in subsamples of melon pulp collected from two trials at both | and 7
DAT.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Although details of climatic conditions for each trial site were not provided in the study.
the muskmelon field tral residue data arc classitied as scientifically acceptable. The
acceptability of this study for regulatory purposes is addressed in the US EPA Residue
Chemistry Summary Document (DP #313315).

COMPLIANCE

Signed and dated Good Laboratory Practice (GLLP), Quality Assurance, and Data
Confidentiality statements werce provided. No deviations from regulatory requirements were
reported which would have an impact on the validity of the study.

A. BACKGROUND INFORMATION

Lambda-cyhalothrin 1s a synthetic pyrethroid insecticide used to control a wide range of
pests on food/teed crops and livestock, as well as in and around buitdings and structures.
Tolerances are established for the combined residues of lambda-cyhalothrin and its epimer
(R157836) in/on plant commoditics at levels ranging from (LO1 ppm on soybeans to 10.0 ppm on
dried hops cones (40CFR §180.438[a]{1]). Tolerances are also established for the combined
residues of lambda-cyhalothrin and R157836 in animal commodities at levels ranging from 0.01
ppm in eggs, poultry meat, and poultry meat by-products to 5.0 ppm in milk fat (reflecting 0.2
ppm in whole milk). Temporary tolerances have also been cstablished for barley, clover. grass,
and wild rice commodities; these tolerances expire on 12/31/2008,

Syngenta Crop Protection has submitted a petition (PP#5F6994) supporting the use of « |
Ib ai/gal CS formulation of lambda-cyhalothnn on cucurbit vegetables, Group 9.

DP #324219 / MRID #46665301 ' o ' Page 2 of &
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Licmbda-Cyhalothrin/100-1112:PC C ode 28897 'Syngenia Crop Protection/100
w DACOTAHT742/0PPTS 860.1500.0ECD HA 6.3.1,6.3.2. 633 and IIIAR 3 1.83.2.833
L= SLaop FField Trial/Residue Dachine - Muskmeions (Fruit)

Table A.1 Lambda-Cyhalothrin Nemeneclature.
Compound -1 muxture of (Z)-(1R.3R). S-ester: (Z)-(15,38). R-ester

FC Y CN

ol ;>Lm S LL(;/L\[ ~ O\[/§-.
X o

WO TH,

F O €N

N\
>..ﬁ__ . O P
/ —-)L (“l/\ N g
€1 &/ | |
A N 2
.o CH,
Common Name Lambda-Cyhalothrin
Company Experimental Name | [CTA0321
Molecular Fornuta CH CIFNO,
Molecular Wewshe 4450
TUPAC Nan ¢ (K)-a-cyano-3-phenoxvbenzyl (15)-cis-3-[(2)}-2-chloro-3.3 3-trifluoropropenyl |-

2 2-dimethvlevelopropanecarbox ylate and (8)-a-cyano-3-phenoxybenzyl (1R)-cis-
3-[(£)-2-chiore-3.3 3-tnfluctopropenyl]-2,2-dimethyleyclopropanecarboxylate

CAS Name rel-(R)-cyano(3-phenoxyphenyl)methyl (15,35)-3- (1.2)-2-chlore-3 .3, 3-trifluoro-
L-propenyl]-2,2-dimethvicyclopropanecarboxylate

CAS Regisiry Number 91465-08-6

End-use Products (EP) 1.0 1k at/gal CS (Warrior® {nsecticide with Zeon Technelogy™: EPA

Registration #100-1112)

Table A.2  Thysicochemical Properties of Lambda-Cyhalothrin.

Parameter Value Reference
Melting Poist/Rangz (°C) 492 D284860 "
pH NA®
Density (g/ecm o at 25°C) 1,31
Water Solubihity (mg/L at 20°C, pH 6.5 0.005
Solvent Solubility (/L) NA
Vapor Pressure (mm Hg at 20°C) 15x10°
Dissociation ( enstant (pK, at 20°C) =0
Octanol/water Partition Coefficient (Log[Kg ) | 7.00
UV 'visible Absorption Spectrum NA

EKar Farwel', 241572002,
2.NA - Not wvvaiable.

DP £3247160 MR 446665301 ) T Page 3 of 8



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142711 - Page 86 of 115

Tambda-Cyhalothrin 100-1112/PC Code 1288497/ Syngenta Crop Protection’100
DACO 7.4.1/7 4.2/0PPTS 860.1500/0FCD [TA 6.3.1,632. 633 and IEA B3 1, 832 83 Y
Crop lield 1rial/Residue Decline — Muskmelons {Frait)

B. EXPERIMENTAL DESIGN

B.1. Study Site Information

Six muskmelon field trials were conducted n growing zones 2, 5. 0, and 10 during 2000
{sce Table B.1.1, below). During each tield tral, temperatures and rainfall were reportedly
within normal parameters with only nunor exceptions. No information on climatic conditions
was provided for any of the field trial sites. The study only indicated that crops were grown
under typical climatic conditions with supplemental nrigation provided as needed. At cach site.
lambda-cyhalothrin (1 1b ai/gal C'S) was applied as six broadcast foliar applications at @ target
rate of 0.03 Ib ai/A per application, beginning approximately 30-40 days prior to normal crop
maturity (see Table B.1.2. below).

TABLE B.1.1  Trial Site Conditions.
Location Soil Characteristics
(City, State; Year) [Trial 1D] Type “HOM pH CEC
{meg/g)
Ivor, VA; 2000 |293] Sandy Loam NR* NR NR
Columbia, MO, 2000 [294] Silt Loam NR NR NR
East Bernard, TX; 2000 [295] Sandy Loam NR NR NR
Maricopa, AZ; 2000 [296] Clay T cam NR NR NR
Porterville, VA; 20060 |297) Fine Sandy Loam NR NR NR
Fresno, CA; 2000 [298] Ioamy Sand NR NR NR
* NR - Not Reported.
TABLE B.1.2  Study Use Pattern.
Location End-Use Application Information ' Tank Mix
(City, State; Product Timing Spray | Single Rate [ RTI® Total | Adjuvants
Year) Volume (Ib ai/A) (Days) Rate
[Tria} ID] (GPA)? (b ai/A)
Ivor, VA; 2000 1.0 1b Vigorous blooming 8-31 0.030-0.031 3-9 0.181 None
1293 al/gal CS | 1o frnt maturity.
Columbia, MO: 1.01b 27 fruns (o harvest 8-31 0.030-0.031 5-6 0182 None
2000 [294] aifgal CS | maturily.
East Bernard, TX; FO b | Fruit set fo maturity. 8-31 1.029-0.031 0-7 0.176 None
2000 [295] aigal CS
Maricopa, AZ: 1016 | Immature fruit (o 8-31 (0.029-0.030 5 0.178 None
2000 296] ai/gal CS | mature fruit.
Porterville, CA,; 1.01b Fruil sizing to 8-31 0.030-0.031 7 0.1%1 None
2000 [297] avgal CS | mature frun
Fresno, CA: 2000 1.0 1 | Blooming 1o mature 8-3 (+.030 57 0.180 None
[298] atival CS | melons.

1. All treatments consisted of 6 broadceast foliar applications which were made using ground equipment.
2.GPA - Gallons Per Acre. Spray volumes for specific (rials were not reported.
3R - Re-Treatment Interval

DP 4324219 / MRID #466653G1 Page 4 of &
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{Lambda-Cyhalothrin/140-1112/PC Code 128897/Syngenta Crop Protection/100
DACO 741/7.42/O0PPTS 8601 500FOFCD A 631,632,633 and HIA 85 1,832,833
- Crop Field Trial’Residue Decline - Muskimelons (Fruit)

TABLE B.1.3  Trial Numbers and Geographical Locations.
Muskmelons
NAFTA {rowing Zones . - Requested
Submitted Canada Us.

l . — _— _
2 ] I - 1
3 _- j -
I : - -
5 1 - 1
6 T 1 - [
7 L R . -
3 _ - -
0 - _
10 3 3
11 ‘ - -
12 - 4
Total B 6 - } o

* Number of wmskimelon field trials required for crop group telerance on cucurbit vegetables, Group 9.

B.2. Sampie Handling and Preparation

Single control and duplicate treated samples of cantaloupes or honeydew melons (6-12
fruit, each weighing at least 1 kg) were collected from each trial site at two post-treatment
intervals, | asd 7 DAT. Samples of whole melons were placed m a freezer within 2 hours of
collection, arl were shipped by treczer truck to the analytical laboratory (ABC Laboratories in
Columbia, MO}, Single control and treated subsamples of melon meat (pulp without rind and
seeds) were «iso collected from two sites (MO and AZ) at both intervals. These samples were
shipped to the analytical laboratory on dry ice or blue ice. The report noted that the melon meat
samples frow the AZ trial site amived at the laboratory at ambient temperatures, but were
otherwise iatict. At the laboratory, all samples were stored at -18.5 + 8°C until analysis.

B.3.  Analvtical Methodology

Sanples of cantaloupes and honeydew melons were analyzed for residues ot lambda-
cyhaiothrin and R 157836 using a GC/ECT method. which 1s based on the current tolerance
enforcemerit nethod (PRAM §1).

Residues of lambda-cyhalothrin and R 157836 were extracted from melons by blending
with acetone hiexane (1:1, v/v) and sodium sullate. Restdues were filtered, and partitioned twice
against aquucus saturated sodium chloride. discarding the aqueous layers. Residues in the
remaining hexane fraction were then filtered through sodium sulfate, concentrated 10 dryness,
and ve-disselved in hexane, Residues were next cleaned up using two Florisil columns, each
washed with wexane, and then eluted with cthyl ether/hexane (1:3, v/v). Residues of both
analvtes weoe determined in a single injection by GC/ECD using external standards. The
validated 1.)0s for both analvtes are 0.1 ppmi: the LODs were not reported.

DP 212471G NRID #46665301 ‘ Page 5 of 8
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i ambda-C vhalothring 10-1112/PC Code 128897 Syngenta Crop Protection/ 100
DACO 7.4 1074 2Z0PPTS 8601 500MOECD HA 631,032, 63 3 and IHA B3 1.8 3 2 8.3 3
Crop Field Trial/Residue Decline — Muskmelons (Fruit)

The above method was validated using control samples of melons fortitied with lambda-
cyhalothrin at 0.007-0.700 ppm, and R157836 at 0.013-1.30 ppm.

C. RESULTS AND DISCUSSION

In six muskimelon field trials conducted m growing zones 2, 5. 6, and 10 during 2000,
lambda-cyhalothrin (1 [b ai/gal CS) was applied to cantaloupes or honeydew melons as six
broadcast foliar applications at rates of (L029-0.031 b ai/A per application during fruit
development. at RTTs of 5-9 days, tor total applicution rates ol 0.176-0.182 b ai/A. All
applications were inade using ground equipment in spray volumes of 8-31 GPA, and did not
include the use of any adjuvants. Single control and duplicate treated samples ot whole melons
were collected at | and 7 DAT from each trial, and single subsamples of melon meat (pulp
without rind and seeds) were collected from two trials at | and 7 DAY

The GC/ECD method used to determine residues of lambda~-cyhalothrin and R 1578360 i
muskmelons was adequately validated prior to, and in conjunction with, the analysis of field trial
samples. Method validation recoverices from melons averaged 88% (with standard deviation o!f
7%) for lambda-cyhalothrin fortified at 0.007-0.700 ppm, and 91°%6 (std. dev. 4%) for R157836
fortitied at 0.013-1.30 ppm (sce Table CUL below). Concurrent recoveries averaged 89% ¢sid
dev. 13%) for lambda-cyhalothrin at 0.0008-0.680 ppm, and 87% (std. dev. 8%) tor Ri57836 ui
0.013-1.30 ppm. Apparent residues of each analyte were < EOQ m all control samples: adequate
sample calculations and example chromatograms were provided.

Melon samples were stored frozen for durations of up to 110 days (see Table (.2, below
Adequate storage stability data have been previously reviewed (PP#EF3952/1H5607: M. Flood:
9/19/1991) indicating that lambda-cyhalothrin and R157836 arc stable at -18°C for intervals o
up to 26 months in peaches, peas, rapeseed, wheat grain, sugar beei roots, cottonsced, appies.
cabbage, and potatoes. The data will support the sample storage conditions and durations tor the
current muskmelon study.

Following applications at rates totaling 0.176-0.182 b ai/A. residues of lanibda-
c¢yhalothrin were <0.01-0.02 ppm in 12 samples ot melons harvested al T DAT, with 6 of the 17
samples having residues <1L.OQ (sce Table C.3, below). By 7 DAT, residues of lambda-
cyhalothrin were <0.01-0.02 ppm, with 8 samples having residues <LOQ. At both sampling
intervals, residues of R157836 were <1.0Q in all samples. tor combined residues of - 0.02--0).03
ppm at both T and 7 DAT. Combined HAFT residues were 0.03 ppm at both intervals. while
average combined residues were G.016 ppm at | DAT, and 0.013 ppm at 7 DAT (see Table (.
helow). Combined residues were <0.02 ppm (<LOQ) in both samples of melon pulp collected
from two trals at cither | or 7 DAT.

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

DP #324219 / MRID 646665301 ST ) Page 6 of &
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gy
g

TABLE C.! Summary of Method Validation and Concurrent Recoveries of Lambda-Cyhalethrin and
R157836 from Muskmelons.
Analyte Spike Level Sample Size Recaveries Mean [Std. Dev.]
(ppm) () (%) (Ze)
Method Validation Recoveries
[ambd:- 0.007 3 71, 86, 86 81193
Cyhalothrin 0.070 & 93,03 87.94, 89,03 62 [3]
0.700 2 89,91 a0
L Overall 11 71-94 38 [7]
R157834 0.013 3 92, 85,92 o0 {47
0.130 i 93,94, 8, 95, 88, 04 G2 [3]
1.30 3 00, 92 41
Overall 11 85-95 91 {4]
Concurrent Recoveries
Lambdi.- 0.0068 2 110,81, 82 91 {16]
Cyvhaloth iz 0.068 o 75, 85 20
0.680 1 106, 84, 85 92{12]
— Overall 8 75-110 89 {13}
R1578 3 0.013 2 94, 81, 88 88 [7]
0.130 2 74,90 82
1.30 3 100, 84, 84 89 [9]
Overall 8 74-100 87 18]
TABLE C.2 Summary of Storage Conditions.
Crop Madrix] Storage Temperature Actuoal Storage Interval of Demonstrated
(°C) Duration (Days) ' Storage Stability (Months)
Muskmelons {Frust] <15 48-110 26

L. Storage duranion fron harvest to analysis. Extracts were stored for up to 7 days prior to analysis.
2OPPRYF3OS T 15607 M. Flood: 9/19/1691.

TABLE C.3 Residue Data from Muskmelon Field Trials with 1.ambda-Cyhalothrin.
Location (Citv, | Zone T Melon Matrix ! Total | PHI Residues (ppm)’
State; Year) Variety Rate | (Days) | Lambda- R157836 Combined
[Trial H} (Ib ai’A) cyhalothrin
Tvor. VAL 200% 2 Cantaloupe; | Fruit 0.1%1 ] 0.015%,0.01 | <0.01% <0.01 0,025,
[297] Hale's Best <0.02
Jumbo 7 <0.01, <001 | <0.01, <0.01 | <0.02,<0.02
Columbia, M(}: | 5 [ Cantaloupe; | Fruit 0.182 ] 0.02°,0.02 | <0.01%. <0.01 | <0.03.<0.03
2000 {204] Sweet *N 7 0.01,<0.01 | <0.01,<0.01 | <0.02.<0.02
Early pulp” i <0,01 <().01 <0.02
7 <0.01 <().01 =0.02
Fast Bernaro | 6 | Honeydew: | Fruit 0.176 1 | =0.01.<001] <0.01. <0.01 | <0.02, <0.02
TX: 20 [rus: Tamdew 7 <001, <001 | <0.01. <0.01 | <0.02, <0.02

DP #324210  MRID #16665301
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TABLE C.3 Residue Data from Muskmelon Field Trials with Lambda-Cyhalethrin.
Location (City, | Zone Melon Matrix | Total PHI Residues (ppm) '
State; Year) Variety Rate | (Days) | Lambda- R157836 Combined
[Trial ID] (lb ai/A) cyhalothrin
Maricopa, AZ; 10 | Honeydew: | Fruit 0.178 | <001, <0.01| <G.01, <0.01 | <0.02.<0.02
2000 |296] FAKI 7 0.01. <001 | <001, <0.01 | -.0.02, <002
Pulp? [ <0.01 <0.01 <00.02
7 <(.01 <001 “0.02
Porterville. CA; | 100 | Cantaloupe: | Fruit 0 1R1 1 0.02,0.02 | <0.01,=001 | =0.03, <0.03
2000 [297) Hales Best 7 0.02.0.1 =0.01.<0.01 | <003 -0.02
Jumbo
Fresno. CA; 1 1 Honeydew: | Fruit (.180 ! <{.0§,<0.01| <0.01,<0.01 | <0.02, <0.02
2000 [298] Hog 7 <0,01, <0.01 | <0.01, <001 [ «0.02, <002
L. The method LOQs are §.01 ppm for each analyie. for a combined ] OQ of 0.02 ppm,
2. Average of two analyses of the same sample.
3. Subsamples of melon pulp (without rind or seeds) were analyzed from two nal sites.
TABLE C.4 Summary of Residue Data from Muskmelon Field Trials with Lambda-Cvhalothrin.
Crop Total Rate | PHI Combined Residue Levels (ppm)’
[Matrix| (Ib ai/A) | (Days) | n Min, Max. HAFT? | Median Mean | Std. Dev.
Muskmelons | 0.176-0.182 1 12 <0.02 <0013 0.030 0.013 0.016 0.007
{Fruat| 7 12 <0.02 <{.03 0.025 0.010 0.013 0.005

1. The method LOQs are 0.01 ppm for each analvte, for & combined LOQ of 0.02 ppm. For calculation of the
median, mean, and standard deviation, 12100 {(0.005 ppm) was used each analyte below the 1.OQ.
2. HAFT = Highest Average Field Trial.

D. CONCLUSION

The ficld trial data are adequate. and support the usc ot up to six broadceast fohar
applications of lambda-cyhalothrin (CS) on muskmelons (during truit development) at a rate of
0.03 b ar/A per application, for a total seasonal application rate of 0.18 Ib ai/A. The data support
RTIs of 5-7 days, and a PHI of either | or 7 days.

E. REFERENCES
PPROF60Y2. Request for the Use of Lambda-cyvhalothrin in Canola, Pome Fridis, Stonc
Friuits, Tree Nuts, Almond Hulls. and Tohacco.; D284860; Kit Farwell: 8/15/2002.

F. DOCUMENT TRACKING
RDi: W.T. Drew (12/27/2006)
Petition Number: 516994
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i Crop Field Trial/Residue Decline - Summmer Squash (Fruit)

Primary C/Li Z (@L&A) Date: 12/27/2006

Evaluator: William T. Drew,
Chemist, HED/RAB2
Approved byy: . LOJLWJU . Date: 12/27/2006

Richard A. Loranger, J
Branch Senior Scientist, HED/RAR2

This DER was originally prepared under contract by Dynamac Corporation (§910 Sedwick Road, Building 100,
Suite B: Durbiam, NC 27713). Tt has been reviewed by FHED. and revised to reflect current OPP policy.

STUDY REPORTS

MRID #46665303. Dave Schwab, Caro) Anderson. Jason Niekamp (2001) Lambda-
Cyhalothrin: Residue Levels on Summer Squash from Trials Conducted in the United States
during 2000, 1.ab Study 1D Numbers: 45941 (ABC); RR 00-078B. WINO 33119, LCYH-00-
MR-04 (Zeneea): 1427-01 (Syngenta). Unpublished study prepared by Analytical Bio-
Chemistry Labuoratories and Syngenta Crop Protection. 134 pages. [OPPTS Residue Chemistry
Test Guideline 860.1500}

EXECUTIVE SUMMARY

Syngenta Crop Protection submitted crop field trials supporting the use on summer
squash of Luvibda-cyhalothrin, formulated as a capsule suspension (CS) having | pound of active
ingredient per gallon (Ib ai/gal). In five field trials conducted in growing zones [, 2. 3, 5, and 10
during 2000, lambda-cyhalothrin {1 b ai‘gal CS} was applicd to squash as six broadcast foliar
applicatiors it rates of 0.029-0.031 tb ai/ A per application during fruit development, at re-
treatment intervals (RTIs) of 5-9 days, for total application rates of 0.179-0.184 1b ai/A. All
applications were made using ground equipment in spray volumes of either 8-10 or 10-60 gallons
per acre (GP Ay, and did not include the use of any adjuvants. Single control and duplicate
treated sammpics of squash were collected from each trial at | and 7 days after the last treatment
(DAT). Sanmmles were stored at -18°C for up to 98 days prior 1o analysis, a duration supported by
avatlable storage stability data.

Squash samples were analyzed for residues of lambda-cyhalothrin and its epimer
(R157836) u-ing a gas chromatograph with electron capture detection (GC/ECD) method
derived from the current tolerance enforcement method. For this method, residues were
extracted with acetone/hexane (1:1, v/v) and sodium sulfate, filtered, and partitioned with
aqueous scdium chloride. Residues in the hexane fraction were then cleaned up using Florisil
columns, and analyzed by GC/ECD using extemnal standards., The validated hmits of
quantitation . L OQs) are 0.01 ppm for cach analyte. for a combined LOQ of 0.02 ppm. The
limiis of detection (LODs) were not specitied.

Rericaes of tTambda-cyhalothrin were <<0.01-0.03 ppm in squash samples at 1 DAT, with
5 of'the 10 sunples having residues 1L GQ. and <0.01 ppm mn all 10 samples by 7 DAT.
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[ambda-Cyhalothrin/100-1 11 2 PC Code 128897 Syngenta Crop Protection/ 100
DACO 7.4.1/74.2/0PPTS 860 1500OCCD A 6.3.1.63 2. 63 3 and IHA 3.1 8.3.2.8 3.3
Crop Field Trial’'Residue Decline - Summer Sqguash (Frui)

Residues of R157836 were <LOQ in all samples at both intervals, for combined residues of
<0.02-<0.04 ppm at | DAT. and <0.02 ppm at 7 DAT. Combined HAFT residues were 0.033
ppm at 1 DAT, and 0.02 ppm at 7 DAT. while average combined residues were 0.017 ppm at |
DAT. and 0LO10 ppm at 7 DAT.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Although details of climatic conditions for each trial site were not provided in the study.
the summer squash ficld trial residue data are classified as scientifically acceptable. The
acceptability of this study for regulatory purposes 1s addressed in the US EPA Residuc
Chemistry Summary Document (DP #313315).

COMPLIANCE

Signed and dated Good Laboralory Practice (GLP), Quality Assurance, and Data
Confidentiality statements were provided. No deviations from regulatory requirements were
reported which would have an impact on the validity of the study.

A. BACKGROUND INFORMATION

Lambda-cyhalothrin is a synthetic pyrethroid mnsecticide used to control a wide runge of
pests on food/feed crops and livestock, as well as in and around buildings and structures.
Tolerances arc established for the combined residues of lambda-cyhalothrin and its epimer
(R157836) in/on plant commodities at levels ranging from (.01 ppm on soybeans to 10.0 ppm on
dried hops cones (40CFR §180.438[a]|1]) . Tolerances are also, established lor the combined
residues of lambda-cyhalothrin and R157836 in animal commodities at levels ranging from 4.0
ppm in eggs, poultry meat, and poultry meat by-products to 5.0 ppm in milk fat (reflecting 0.2
ppm in whole milk). Temporary tolerances have also been established for barley. clover. grass.
and wild rice commodities; these tolerances expire on 12/31/2008.

Syngenta Crop Protection has submitted a petition (PP#5F6994) supporting the use of 4 )
Ib ai/gal CS formulation of lambda-cyhalothrin on cucurbit vegetables, Group 9.

Page 2 o' &
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Table A.1

Lambda-Cvyhalethrin Nomenclature.

Compound

1o mixtare of {(Z2)-(1R,3R), S-cster: (7)-(15,35), R-ester

FC () CN
i \ u\
p— 0 I
L Ry AR ~ o
oS | |
/ \,/ \\L/
O I,
E.C @] N
g : 0 P
/ N O/\\U ~ \[ N
{
\ = F
o cH,
Common Namc Lambhda-C yvhalothrin
Company Experimental Name | ICIAG3 21
Molecular Formula CayHyoCIFNO;
Molecular W eiglht 449 9

[UPAC Nanie

(R)-a-cvano-3-phencxybenzyl (185)-cis-3-[{Z)-2-chloro-3.3.3-triflucropropenyl]-
2.2-dimethyicyelopropanecarboxvlate and (S)-e-cyano-3-phenoxybenzyl {1R)-cis-
3-[(£)-Z-chlore-3.3 3-trilluorepropenyl]-2.2-dimethyleyclopropanecarboxylate

C AN Name

rel-{R}-cyano(3-phenoxyphenylmethyl (1.5,35)-3-[(1Z)-2-chloro-3.3,3-trifluoro-
|-propenyl]-2.2-dimethyleyclopropanecarboxylate

CAS Registry Mumber

01465-08-6

End-use Produ s (E1)

L0 Ib at/gal CS (Warrior® lnsecticide with Zeon Technology™; 1FPA

Registration #100-1112}

Table A.2  Physicochemical Properties of Lambda-Cyhalethrin.
Parameter Value Reference
Melting Point/Range (°C) 497 D284860 '
pH NA®
Density (g/cin at 25°C) 1.32
Water Solulnlity (mg/1. at 20°C", pH 6.5) 0.005
Solvent Solubility (g/1) NA
Vapor Pressure {mm Hg at 20°C) bS5 1y
Dissociation Constant (pK, at 20°C) =G
Octanol/water Partition Coefficient (Log[Kaw ) | 7.00
UV/visible Absorption Spectrum NA

PKi Farwell, 815722002,
2ONA - Not watlible.

DP 4324219 NMRID #46665303
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Lambda-Cyhaiothrin/100-1 11 21C Cade 128807/Syngenta Crop Protections 100
DACO 7.4.1/7.42/0PP'IS 860.1500/0ECD NA 631,632,633 and NIA 53 1832 833
Crop Field TraliResidue Decline Summer Squash (Frun

B. EXPERIMENTAL DESIGN

B.1.  Study Site Information

Five summer squash field trials were conducted in growing zones 1. 2.3, 5 and 14
during 2000 (see Table B.1.1, below). During each field trial, temperaturcs and raintall were
reportedly within normal parameters. No information on climatic conditions was provided for
any of the field sites. The study only indicated that crops were grown under typical climatic
conditions with supplemental urigation provided as nceded. At each site. lambda-cyhalothrin (]
Ib m/gal CS) was applied as six broadcast toliar applications at a target rate of 0.03 b ai/ A pos
application, beginning approximately 3040 days prior to normal crop maturity (sce Table B, 2.

below).
TABLE B.1.1  Trial Site Conditions.
Location Soil Characteristics
{City, State; Year) [Trial ID] Type Y OM pH CEC (meq/g)
North Rose, NY; 2000 [312] Sand NR* NR NR
Suftfelk, VA; 2000 [313] Sandly 1.oam NR NR NR
Oviedo, F1.; 2000 [314] Sand NR NR NR.
Columbia, MO; 2000 [315] Silt Loam NR NR NE
Madera, CA; 2000 [316] Loamy Sand NR NR NR

* NR = Not Reported.

TABLE B.1.2  Study Use Pattern.

Location End-Use Application Information ' Tank Mix

(City, State; Product Timing Spray Single RTH’ Total Adjuvants
Year) Volume Rate (Days) Rate

| Trial ID} (GPA)? | (b ai/A) (b ai/A)
North Rose, NY: 1O | From 2™ leal 1o 10-60 0.029- 7 0.179 None
2000 [312] at/gal CS | mature fruit. 0.031
Suffolk, VA; 2000 1.0 | Frem blooming o 8-10 0.030- 5-9 0.184 None
[313] avgal CS | maturity. 0.031
Onviedo. FT; 2000 1.0 1h From blooming to 10-60 0.030- 5-7 0182 None
{314} avrgal C§ | large fruit 0.031
Columbia, MO: 1.01h From flowenng to %-10 (+029- 5-6 0.179 Naone
2000 [315] aiigal CS | fruiting. 0.031
Madera, CA:; 2000 1.0 | From 4-6 e leaves 8-10 0.030- 5-7 0.182 None
[316] aifgal €8 | to mature iruit, 0.031

1. Al reatments consfsted of & broadeast foliar applications which were made using ground equipment
2. GPA -= Gallons Per Acre. Spray volumes for specific wrials were not reported.
3. RTY - Re-Treatment Inlerval.
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Fuaelt  tambda-Cyhalothrin/190-1112/PC Code 128897, Syngenta Crop Protection’100
; ﬁ DACO 74174 2/0PPTS 3601 500FOECD A 6.3.1,06.3.2, 633 and HIA R 31,832,833
T vrop Field Trial/Residue Pecline — Summer Squash (Fruit)

TABLE B.1.3  Trial Numbers and Geographical Locations.
Summer Squash
NAFTA Growing Zones b Requested
Submifted Canada Us.

1 1 -~ i
2 1 -- i
3 1 - 1
4 ~ - -
5 1 - 1
6 - - -
7 - R g
8 T B . ,
9 _ - -
10 1 -~ 1
12 - --
Total a ) . - ok

¥ Number of ~quash field trials required for crop group telerance on cucurbit vegetables, Group 9.

B.2. Sample Handling and Preparation

Single controt and duplicate treated samples of summer squash {weighing at least 2.5 Ib
per sample: were collected from each trtal site at two post-treatment intervals, 1 and 7 DAT.
Samples ol sguash were placed in freezers within 2 hours of collection, and were shipped by
freeser truck o the analytical laboratory t ABC Leboratories in Columbia, MO), where samples
were stored ct - F8 + 12°C until analysis.

B.3. Analytical Methodology

Saipics of summer squash were analvzed tor residues of lambda-cyhalothrin and
R157836 usirg a GC/ECD method, which is based on the current tolerance enforcoment method
(PRAM 81,

Residues of lambda-cyhalothrin and R 157836 were extracted from squash by blending
with acetone aexane (1:1, v/v) and sodium sulfate. Residues were filtered, and partitioned twice
against agleeus saturated sodium chloride. discarding the aqueous layers. Residues in the
remaining nexane fraction were then filtered through sodium sulfate, concentrated to dryness,
and re-dissolvod in hexane. Residues were next cleaned up using two Florisii columns, each
washed wits hexane, and then eluted with cthyl cther/hexane (1:3, v/v). Residues of both
analytes were determined in a single injection by GC/ECD using external standards. The
validated 1.0 for both analytes are 0.01 ppm: the LODs were not reported.

The above method was validated using control samples of squash fortified with lambda-
cvhalothrir at 0.0068-0.680 ppm. and F1537836 at 0.013-1.30 ppm.

DP #124216  MRIT #46665303 Page 5 of 8
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Lambda-Cyhalothrin/ 100-1112PC Code 128897/Syngenla Crop Protectuon/ 100
DACO 7.4.1/74.20PPTS 860 15300/0ICD DA 63 1. 632 633 and INA 83 1. 832 %23
Crop Field TriaVResidue Decline - Summer Squash (Frui)

C. RESULTS AND DISCUSSION

In five field trials conducted in growing zones 1, 2, 3, 5, and 10 during 2000, fambda-
cyhatothrin (1 1b ai/gal CS) was applied to summer squash as six broadcast foliar applications at
rates of 0.029-0.031 1b ai/A per application during fruit development, at RTis of 5-9 davs. for
total application rates of 0.179-0.184 Ib ai/A. All applications were madc using ground
equipment in spray volumes of either 8-10 or 10-60 GPA_ and did not include the use of any
adjuvants. Single control and duplicate treated samples of squash were collected at | and 7 DAT
from cach trial.

The GC/ECD method used to determine restdues of lambda-cyhalothrin and Ri57836
squash was adequately validated prior (o, and in conjuaction with, the analysis ot ficld trnal
samples. Method validation recoveries tfrom squash averaged 94% (with standard deviation of
59%) for lambda-cyhalothrin tortified at 0.0068-0.680 ppm, and 95% (std. dev. 4¥%) tor R1575360
fortified at 0.013-1.30 ppm (see Table C.1. below). Concurrent recovenes averaged Y6% (std
dev. 12%) for lambda-cyhalothrin at 0.007-0.070 ppn. and 99% (std. dev. 13%) for R137836 al
0.013-0.130 ppm. Appareni residues of each analvte were < LOQ in all control samples:
adequate sample calculations and example chromatograms were provided.

Summer squash samples were stored frozen for durations of up to 98 days prior to
extraction (see Table C.2, below). Adcquate storage stability data have been previously
reviewed (PP#IFI052/1H5607; M. Flood: 9/19/1991} indicating that lambda-cyhalothrin and
R157836 are stable at -18"C for intervals of up to 20 months in peaches, peas, rapesecd, wheat
prain, sugar beet roots. cottonseed, apples, cabbage, and potatoes, These data will support the
sample storage conditions and durations for the current squash study.

Following applications at rates totaling 0.18 1b ai/A. residues of tambda-cvhalothrin werc
«0.01-0.03 ppm in squash samples at } DAL, with 5 ot the 10 samples having residues - 1L.OQ
(see Table C.3, below). By 7 DAT. restdues of fambda-cyhalothrin were < .01 ppm in all 10
samples. Residues of R1537836 were - LOGQ in all samples at both intervals, for combined
residues of <0.02-<0.04 ppm at | DAT. and <0.02 ppm at 7 DAT. Combined HAFT residues
were 0,035 ppm at | DAL, and 0.02 ppm at 7 DAT. while average combined residues were 0.017
ppm at 1 DA, and 0.010 ppm at 7 DAT (sce Table C 4. below),

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

TABLE C.1 Summary of Methed Validation and Concurrent Recoveries of Lambda-Cyhalothrin and
R157836 from Summer Squash.
Analyte Spike Level Sample Size Receoveries Mean [Std. Dev.]
(ppm) () (Yo) (Yo)
Method Validation Recoveries
Lambda- 00068 2 101, 9G 100
Cyhalothrin 2,068 2 o 90, 87 KU
0680 I 93,91 92
Overall 3] §7-101 04 |5

P #324219 / MRID #46665303 S S " Page 6 ol &
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fambda-Cyhalothrin/100-1112/PC Code 128897/Syngenta Crop Protection/100
D00 7.4.1/74.2/0PPTS 860 1500/0ECID THA 63,1, 6.3.2. 633 and [TTA 831, 8.3.2, 833
5 Crop Feld Trial/Residuc Decline — Summer Squash (I'ruil)
TABLE C.1 Summary of Method Validation and Concurrent Recoveries of Lambda-Cyhalothrin and
R157836 from Summer Squash.
Analyte Spike Level Sample Size Recoveries Mean [Std. Dev.]
(ppm) (1) (%) (%)
Method Validation Recoveries
R157837 0.013 2 100, 100 100
0.130 2 92.92 92
1.30 2 92,92 92
Overall 6 92-100 95 14]
Concurrent Recoveries
lLamhda 0.007 2z 91.114 103
Cybaloth i 0.070 3 51, 84, 100 92 [8]
Overall 5 84-114 96 [12]
R157854 0.013 2 95,123 109
0.130 3 93, 84, 101 93 [9]
Overall 5 84-123 99 |15]
TABLE C.2 Summary of Storage Conditions.
Crop | Matrix] Storage Temperature Actual Sforage Interval of Demonstrated
(°C) Duration (Days) ' Storage Stability (Months) 2
Summer Squash [Fruit] -18 40-98 ' 26
1 Sterage duraton from harvest to extraction, Fxtracts were stored for up to 6 days prior to analys:s.
2 PIUHLFR95 15607 M. Flood: 9:19/1991.
TABLE C.3 Residue Data from Summer Squash Field Trials with Lambda-Cyhalothrin,
Location (City, Zone Summer Matrix | Total PHI Residues (ppm) '
State; Year) E Squash Rate | (Days)| Lambda- | R157836 | Combined
[Trial 1D} i Variety (Ib ai/A) cyhalothrin
North Rose, Y Zucchini Fruit 0170 I 0.02%,0.03 <0.01, <0.01 | =0.03, <0.04
NY. 2000 (2171 Select 207A 7 0.0}, <0.01] <0.01,<0.01 | <0.02, <0.02
Suffolk. VA 2 [ EarlyProfile | Fruit | 0.184 I [<001.<001[<0.01. <001 [ <0.02, <0.02
J000 1313 Straight Neck 7 =0.01,<0.01 | <0.01.<0.01 | <0.02, <0.02
Oviedo, F1. | 3 Early Fruin | 0.182 1 0.01,0.01 | <0.01, <0.01 | <0.02. <0.02
2000 (314 Summer 7 <0.01, <0.01 | <0.01.<0.01 [ «0.02.<0.02
o Crook Neck
Columbia, »¢: 5 Black Fruil 0170 ] <0.01, <0.01 | <0.01,<0.01 | <0.02, <0.02
2000 {315] i Zucchini <001, <0.01 | <0.01, <0.01 | <0.02,<0.02
Maders, CA o 10 Beginnings Fruil 187 1 00252, =<0.01, <0.01] <(.035,
2000 [31s] Green Tins <(.01 <0.02
i 7 <0.03, <0.01| <0.01, <0.01 | =0.02, <0.02

1. The method { 74Qs are 0.01 ppm for each analyte, for a cowbined T.OQ of 0.02 ppm.

2 Aserage o pan analyses of the same sample

DP 324200 MRID #46665303 Page 7 of 8
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Lambda-Cyhalothrin/100-1112/PC Code 128807/5yngenta Crop Protections 100
DACO 7.4.1/7.42/0PPTS 860.1500/0ECD TA 6.3.1,6.3.2, 633 and HIA R3.1,83.2. 833
Crop Field Trial/Residue Decline -~ Summer Squash (Fruat)

TABLE C.4 Summary of Residue Data from Summer Squash Field Trials with Lambda-Cyvhalothrin.
Crop Total Rate PHI Residue Levels (ppm) '
[Matrix] (Ib ai/A) (Days) [ n Min, Max. HAFT*® | Median Mean | Std. Dev.
Summer 0.179-0.184 i 10 <0.02 <0.04 0.035 0.013 0.017 0.009
Squash [Fruit] 7 10 <0.02 <0.02 0.020 0.010 0.010 (.000

1. The method 1.OQs are 0.01 ppm for each analvie. for a combined LOQ) of 0.02 ppm. For calculation of the
median, mean, and standard deviation, 'AL0OC (Q.005 ppmy) was used each analyvie below the 1O,
2 HAFT = Highest Average Field Tnal.

D. CONCLUSION

The field trial data are adequate, and support the use of up to six broadcast toliar
applications of tambda-cyhalothrin (CS) on summer squash (during fruit development) at a rate
of 0.03 1b ai/A per application, for al total seasonal application rate of 0.18 1b ai/A. The data
support RTls of 5-7 days. and a PH1 of etther 1 or 7 days.

E. REFERENCES
PPHOF6092. Request for the Use of Lambda-cyhalothrin in Canola, Pome Fruiis, Stone
Fruits, Trce Nuts, Almond Hulls, and Tobacco.; D284860; Kit Farwell; 8/15/2002.

F. DOCUMENT TRACKING
RDI: W.T. Drew {12/27/2006)
Petition Number: 5F6994

DP Barcode: 1324219

PC Code: 128897

DP #324219 / MRID #46665303 o  Page8off
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Iambda-Cyhalothrind/1 00-1112/BC Code 128897 Syngenta Crop Protection/100
DACO) 74.1/74.2/0PPTS £60 15300/0FECTY TTA 6.3.1.6.3.2,6.3.3 and INA 8.3.1,R3.2,8.3.3
rep Field Triat - Potato (Fuber)

Primary W@w 4,) Date: 12/27/2006

Evaluator: William T. Drew,
Chemist, HED/RAB2
Approved by: L rsmmen Date: 12/27/2006

Richard A. Loranger, (]
Branch Senior Scientist. HED/RAB?2

This DER wa~ vrizinally prepared under contract by Dyvnamac Corporation {1910 Sedwick Road, Building 100,
Suite B: Durl v, NC 27713) 1t has been reviewed by HED, and revised 1o reflect current OPP policv.

STUDY REPORTS

MRID #46665304. Dave Schwab, Carol Anderson, Jason Niekamp (2001) Lambda-
Cvhalothri.: Residue Levels on Potato from Trials Conducied in the United States During 200H),
Lab Study . > Numbers: 45942 (ABC); RR 00-079B, WINO 49051, LCYH-00-MR-05
(Zencca); 142%-01 (Syngenta). Unpublished study prepared by Analytical Bio-Chemistry
Laboratorics cnd Syngenta Crop Protection. 142 pages. {OPPTS Residue Chemistry Test
Guideline sat: § 53001

EXECUTIVE SUMMARY

Synaenta Crop Protection subnutted crop ficld trials supporting the use on potatoes of
lambda-cybalothrin, formulated as a capsule suspension (CS) having T pound of active
ingredient per gallon (Ib ai/gal). In 16 field trials conducted in growing zones 1. 2, 3, 5,9, 10,
and | i during 2000, lambda-cyhalothrin (1 1b aizgal CS) was applied to potatoes as four
broadcast teliar applications duning tuber development at rates of 0.029-0.031 pounds of ai per
acre (Ib ai’A) por application, at re-treatment intervals (RT1s) ot 7-10 days, for total application
rates of 0.1 170 124 b ai/A. All applications were made using ground equipment in spray
volumes of 8-t or 10-60 gallons per acre (GI'A), and did not include the use of any adjuvants.
Single conliol and duplicate treated samples of potato tubers were collected from each trial at 7
days after (l.¢ last application (DAT). Tuber samples were stored at -17°C for up to 99 days prior
to analysis, a Juration supported by available storage stability data.

Potuate tubers were analyzed for residucs ot lambda-cyhalothrin and its epimer (R157836)
using a gas chromatograph with electron capture detection (GC/ECD) method dertved from the
current tolerance entorcement method. For this method, residues were extracted with
acetonce/lexane (1:1, v/v) and sodmm sultate, filtered, and partitioned with aqueous sodium
chloride. R >+ gues in the hexane fraction were then cleaned up using Florisil columns, and
analvzed by CCYECD using external standards. The validated limits of quantitation (LOQs) are
(.01 ppm o cach analyte, tor a combined LOQ o 0.02 ppm. The Timuts of detection (LODs)
were not spacifed. '

DP 324210\ A1) #466065304 Page 1 of 9
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wi  Lambda-Cyhalothrin/100-1112PC Code 128897/Syngenta Crop Protection/ 100
5 § DACO 7.4.1/7.4 2/OPPTS 860 1300/OECD TIA $.3 1. 632,633 and HHIA R 31,832,532
SR Crop Field Trial — Potato (Tuber)

Following four applications at rates totaling 0.117-0.124 1b ai/A, residues of lambda-
cyhalothrin and R157836 were each <L.OQ in all 32 potato samples harvested at 7 DAT.
Combined HAFT residucs were 0.02 ppm. while average combined residues were 0.01 ppm.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Although details of climatic conditions were not provided for any trial site, and the
growth stage at application was not reported tor four of the 16 sites. the potato field trial residue
data are classified as scientifically acceptable as these were relatively minor deficiencies. The
acceptability of this study for regulatory purposes 1s addressed in the US EPA Residue
Chemistry Summary Document (DP #324219).

COMPLIANCE

Signed and dated Good Laboratory Practice (GLP), Quality Assurance, and Data
Confidentiality statements were provided. No deviations {rom regulatory requirements were
reported which would have an impact on the validity of the study.

A BACKGROUND INFORMATION

Lambda-cyhalothrin is a synthetic pyrethroid insecticide used to control a wide range of
pests on food/teed crops and livestock, as well as in and around buildings and structures,
Tolerances are established for the combined residues of Jambda-cyhalothrin and its epimer
(R157836) infon plant commodities at levels ranging from .01 ppm on soybeans to 10.0 ppm on
dried hops cones (40CFR §180.438[ali1]) . Tolerances arc also established for the combined
residues of Jambda-cyhalothrin and R157836 in animal commodities at levels ranging from 0.0
ppm in eggs, poultry meat, and poultry meat by-products to 5.0 ppm in milk fat (retlecting 0.2
ppm in whole milk). Temporary tolerances have also been established for bariey, clover, grass,
and wild rice commodities; these tolerances expire on 12/3 172008,

Syngenta Crop Protection has submitted a petition (PP#556994) supporting the use ot a
1b ai/gal CS formulation of tambda-cyhalothrin on tuberous and corm vegetables, Subgroup 1C.

DP #324219 / MRID #46665304 B ' T Pawe 2 af 0



':f",,‘lﬂ’ Field Trial -

EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142711 - Page 101 of 115

Camnbda-Cyhalothrin/100-1 112/PC Code 128897 Syngenta Crop Protection/ 100
DACO7.4.177.4.2/0PPTS 860.150(

VOECD A 631,632 633 and J11A 8.3.1,8.3.2.8.3.3
Potato (Tuber)

Table A.1  Lambda-Cyhalothrin Nomenclature.
Compoeund 11 mixture of (Z3-(1R.3R), S-cster: (Z)-(18,35), R-ester
EC 0 CN
N
>zt:' . s SN 0 2
C ]’ 7 \H:j/ \|:
/X‘\ / \%/
H.( CH,
[ N
S )L O/\[ T \
~
I],(,‘ J I,
Common Name lLamibda-Cyhalothnn
Company Fxperimental Name | ICTA032]
Molecular Formulia CyHoCIF NG,
Molecular Wepph 4499
TUPAC Nanw {R)-g-cyano-t-phenoxyhenzyl (1.8)-cis-3-[(7)-2-chlore-3,3 3-trifluoropropenyl |-
2.2-dimethyleycloprepanecarboxylate and (8)-a-cyano-3-phenoxybenzyl (1R)-ofs-
o 3-[1£)-z-chloro-3.3.3 -nfluoropropenyl]-2.2-dimethyleyclopropanecarboxylate
CAS Name rel-(RYy- L\:dno(l -phenoxyphenylmethvl {(15.35)-3-[(12)-2-chlore-3.3 3-trifluoro-
. 1-propenyl]-2,2-dime thyley clapropanecarboxylate
CAS Registry Number 91465-08-4
Fnd-use Products (1:P) 1.0 b ai/gal CS (Wartior® Insecticide with Zeon Technology™; EPA
Registration #100-1112}

Table A.2  Physicechemical Properties of Lambda-Cyhalothrin.
Parameter Value Reference
Melting Pout Range (°C) 49.2 D2834860 !
pH | NA
Density (g/cm ai 25°C) 1.33
Water Solub:liy (mg/L at 20°C, pH 6.5) 0.005
Sohent Solubility (g/L) NA
Vapor Pressure (mm g at 20°C) 15x10°
Dissaciation Constant (pK, at 20°C) >
Octanol/water Partition Coeflicient (Log[Keyw[) | 7.00
UV visible Absomtion Spectmm NA

K f
2NN -

Sarwet, UTS002.
Not o lable,

DP #373070 MR

H#46665304
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%&% Lambda-Cyhalothrin/100-1112/PC Code 1288%7/Syngenta Crop Protection/100

% DACO 7.4.1/74.2/0PPTS Bo0 1300/0ECDIIA 6.3.1.6.32, 633 and TITAB 3.1, 832, 8 3.3
"2 Crop Field Trial - Potato {Tuber)

B. EXPERIMENTAL DESIGN

B.1. Study Site Information

Stxteen potato field trials were conducted 1 growing zones 1, 2, 3. 5.9, 10, and 1
during 2000 (sce Table B.1.1. below). During each field tnal, temperatures and rainfall were
reportedly within normal parameters: however, no detailed information on climatic conditions
was provided for any of the field sites. The study only indicated that crops were grown under
typical climatic conditions, with supplemental 1rrigation provided as needed. At each site.
lambda-cyhalothrin (1 Ih ai/gal CS) was applied as four broadcast foliar applications at a target
rate of 0.03 1b ai/A per application, beginning approximately 30-40 days prior 1o normat crop
maturity {sce Table B.1.2. below).

TABLE B.1.1  Trial Site Conditions.
Location Soil Characteristics
(City, State; Year) |Trial ID| Type Y% OM pH CEC {meq/g) |

North Rose, NY; 2000 [320] T.oam NR* NR NR
Germansville, PA; 2000 [321} Shaly Loam NR NR NR
Babcock, GA; 2000 [322] Loamy Sand NR NR NR
Owviedo, FL; 2000 [323] Sand NR NR NR
Columbia MO; 2000 [324] Silt Loam NR NR NR
Arkansaw, WI; 2000 [325] Sandy Loam NR NR NR
Geneva, MN; 2000 [326] Harps NR NR NR
Gardner, ND; 2000 |327] Bearden NR NR NR
Center, CO; 2000 [328] Sandy Loam NR NR NR
Madera, CA; 2000 [329] T.oam NR NR NR
Harrah, WA; 2000 [330] Silt Loam NR NR NR
Prosser, WA; 2000 [331] Loam NR NR NR
Hermiston, OR; 2000 [332] Silt Loam NR NR NR
Ashton, 1D; 2000 [333] Silt Toam NR NR NR
Jerome, 1D; 2000 [334] Loam NR NR NR
Bliss, IID; 2000 1335) Loamy Fine Sand NR NR NR

* NR = Not Reported.

TABLE B.1.2  Study Use Pattern.

Location End-Use Application Infermation ' Tank Mix
(City, State; Year) | Product Timing Spray | Single Rate | RT1® | Total Adjuvants

{Trial ID] Volume (Ib ai’A) | {Days)| Rate

(GPA)* (b ai/A)

Novth Rose, NY: 10 ] Late bloom o 10-60 0.03-0.031 7 01N None
2000 (320] aligal CS | beginning senescence.
Germansville, PA; 101k | Early bloom to tuber 10-60) 0.03-0.032 | 7-10 0.124 Nome:
2000321} ai/gal CS | bulking.
Babcock, GA; 1016 |17 potataes (o 257 R 0.03-003] 7 0121 None
2000 [322] ai/gal U5 | potatoes. ;

DP #324219 / MRID #46665304 - o ) ) ) Page 4 ol
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i ambda-Cyhalothrm/100-1112/PC Code [28897/Syngenta Crop Protection/100
DACHO 7 4.1/74270PPTS 860 1500vOECIY TA 6,31, 6.2.2, 633 and HHIA 83,1, 832 8.3.3
!__'_[:!Ew}:leld Trial - Potato (Tuber)

TABLE B.1.2  Study Use Paltern.

Location End-Use Application Information ' Tank Mix
(City, State; Year) | Product Timing Spray | Single Rate RTI3 Total Adjuvants

[Trial ID] Volume | (Ibai’fA) | (Days)| Rate

(GPA)® (1b ai/A)

Oviedo. FL: 040 1.0 1b | Immature tubers to 10-60 0.03-0.031 7-8 IR None
1323] - at/gal C§ | mature tubers.
Columbia Mk 1.OIb | 25% to 90% bulking 10-60 | 0.029-0.031 7 0.120 None
2000 [324] ai/gal CS
Arkansaw, W] 1.0 b [ Post bloom t¢ 10-60 0.03-0.031 7 0.123 None
2000 [325] | ai/gal CS | malurity.
Geneva, MM 2000 1.0t | Flowering to ruber 10-60 0.03 8-9 0.120 None
[32¢] at/gal CS [ expansion.
Gardner, NU» 2300 | 1.01b | Timing not reported. H0-60 0.03-0.031 7-8 3121 None
[327 ai/gal CS
Cenier. CO, -0t 1.01b | 2-4 ounce o senescing | 10-60 0.029-0.03 7-3 0117 Nerne
[328] ai/gal CS | tubers. :
Madera, CA 2090 1.0 | Full foliage o 810 0.03 7-10 0.120 None
[329] ai/gal C5 [ maturing potatoes.
Harrah. WA, 2000 1.01b | Immature potatoes. © 10-60 {L029-0.03 7-9 0.117 None
[330] ai/gal CS
Prosser, WA 200y 1.01b | Timing not reparted.” &-10 0.03 7-9 G120 None
[331] __|avpal C5
Hermiston. (R 1.016 |3 tubers * FO-60 .03-0.03] 7-8 022 Nore
2000 1332] ai/gal CS
Ashiron, 1D 700 1.01b | During bulking, 160 | (£.029-0.031 7 0.122 None
[333] ai/gal CS
Jerome, 1D: 000 1.0 | BBCH 47-48. 10-60 (1.03-0.03] 7 0.121 None
[334] . ar/gal CS
Bliss. ID: 2000 1.0 | BBCH 4548, HO-60 .03 7-8 a2 None
[335] ai/gal CS

1. Al treatments comsisted of 4 broadcast foliar applications which were made using ground equipment.
2. GFA — Gallons Per Acve. Spray volames foy speostic nials were not reported.

3. RTI = Re-Treamment Interval.

4. Growth sta o fror the potato crop at each applic ation were not reported at four sites.

DP #124219 . \i211) #46665304 T Page 5 of G
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I.ambda-Cyhalothrin/100-1 112/PC Code 128897/ Syngenta Crop Protection/ 100
DACO 7.4.1/7.4.2/0PPTS 860.1500/0ECD A 6.3.1.63.2, 633 and THA 8.3 1. 8.3.2, 83,3
Crop Field Trial - Potato {Tuber)

%

TABLE B.1.3  Trial Numbers and Geographical Locations.

N Potatoes
NAFTA Growing Zones , . Requested

Submitted Canada UsS

1 2 - o
2 ] -- |
3 ! -- 1
4 - .
3 4 - 4
A - -
7 T
8 - - .
9 } - !
10 1 - i
1 G -- I
12 - - =
Total 16 - 165

* Number of potato field triaks required for crop subgroup tolerance om tuberous and corm vegetables, Subgroup 1C

B.2. Sample Handling and Preparation

Single control and duplicate treated samples of potato tubers (24 tubers per sample) were
collected from each trial site at commercial maturity. 7 DAT. Samples were placed in freezers
within 4 hours of collection, and were shipped by freezer truck to the analytical laboratory { ABC
Laboratories in Columbia, MO), where samples were stored at -19 = 9°C until analysis.

B.3. Analytical Methodology

Samples of potato tubers were analyzed for residues of lambda-cyhalothrin and R1578306
using a GC/ECD method, which is based on the current tolerance enforcement method (PRAM
g1

Residues ot lambda-cyhalothrin and R157836 were extracted from potatoes by blending
with acetone/hexanc (1:1, v/v) and sodium sulfate. Residues were filtered, and partitioned twice
against aqueous saturated sodium chloride, discarding the aqueous layers. Residues in the
remaining hexane fraction were then filtered through sodium sulfate, concentrated (o drvness.
and re-dissolved in hexane. Residues were next cleaned up using two Florisil columns. cach
washed with hexane, and then cluted with ethyl cther/hexane (1:3, v/iv), Residues of both
analytes were determined mn a single mgection by GC/ECD using external standards. The
validated LOQs for both analytes are 0,01 ppm: the LODs were not reported.

The above method was validated using control samples of potato tubers fortified with
lambda-cyhalothrin at 0.007-0.700 ppm. and R157836 at .013-1.30 ppm.

DP #324219 / MRID #46665304 T - o ) Page f of O
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4 ambda-Cyhalothrin/100-1112/PC Code 128597:Syngenta Crop Protection/ 100
%2;;‘ DACD 74174 2°0PPTS 860 1500:0OECD HA 630,632,633 and THA 8.3.1, 8.3.2, 8.3.3
e Urop Field Trial - Potato (Tuber)

C. RESULTS AND DISCUSSION

In 15 field trials conducted in growing zones 1. 2, 3, 5,9, 10, and 11 during 2000,
lambda-cyhalothrin (1 1b ai/gal CS) was applied to potatoes as four broadcast foliar applications
during tube- development at rates of 0.029-0.03%1 1b ai/A per application, at RTTs of 7-10 days,
for total apnlication rates of 0.117-0.12:4 b airA. ATl applications were made using ground
equipment 1n spray volumes of either 8-10 or 10-60 GPA, and did not include the use of any
adjuvants. Single control and duplicate treated samples of potato tubers were collected from
each trial ar 7 DAT.

The GC/ECD method used to determine residues ol lambda-cvhalothrin and R157836 in
potatocs was adequately validated prior to, and in conjunction with, the analysis of field trial
samples. Method validation recoveries from potatoes averaged 91% (with standard deviation of

%) for tan'bda-cyhalothrin fortified at 0 007-0.700 ppim, and 92% (std. dev. 5%) for R157836
tortified at 1.013-1.30 ppm (see Table C. 1, below). Concurrent recoveries averaged 99% (std.
dev. 11%} o7 lambda-cyhalothrin at 0.007-0.070 ppm, and 96% (std. dev. 8%) for R157836 at
0.013-0.130 ppin. Apparent residues of each analyte were <LOQ in all control samples:
adequate sample calculations and example chromatograms were provided.

Samples were stored frozen for durations ot up to 99 days prior to extraction (sce Table
(.2, below;. Adequate storage stability data have been previously reviewed
(PP#1F395 2 H5607; M. Flood; 9/19/1991) indicating that lambda-cyhalothrin and R157836 are
stable at - 1270 {or intervals of up to 26 months in potatoes. These data will support the sample
storage conditions and durations for the current potato study.,

Folinwing four applications of lambda-cvhalothrin (1 b ai/gal C8S) at rates totaling 0.117-
0.124 1b a1 \ . residues of lambda-cyhalothrin and R157836 were cach <LOQ in all 32 samples
harvested at 7 DAT (see Table C.3, below). Combmed HAFT residues were (.02 ppm, while
average combined residues were 0.01 ppm (sce Table C .4, below).

Corumon cultural practices were used (o maintain plants; the weather conditions,
maintenance vhemicals, and fertilizers used in the study did not have a notable impact on the
resicuc dat.

TABLE C.I Summary of Method Validation and Concurrent Recoveries of Lambda-Cyhalothrin and
R157836 from Potatoes. ]
Analyte | Spike Level Sample Size Recoveries Mean [Std. Dev.]
j (ppm) {n) (%) (7o) _
| \_ Method Validation Recoveries
[ambda- 0.007 2 83,97 G5
Cyvhalothra, 0.070 ki - 93,91 97
0.700 2 90, 84 87
: Overall ] 84-97 91 [4]
RISTERA (0.013 2 02, 100 26
B 0.130 E 91.9; yl
1.30 2 92, 85 39

Db #124210 \iRiD FAG66sina T Page 7of9
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Crop Yield Trial - Potaio {Tuber)

TABLE C.1 Summary of Method Validation and Concurrent Recoveries of Lambda-Cyhalothrin and
R157836 from Potatoes.
Analyte Spike Level Sample Size Recoveries Mean |Std. Dev.|
(ppm) (n) (") (%)
Method Validation Recoveries
[ Overall | 6 85-100 [ 92 {5
Concurrent Recoveries
Lambda - (.007 4 114,86, 114, 100 104 [13]
Cyhalothkrin 0.070 4 86, 96.96, 103 95 | 7]
Overall 8 86-114 99 [11}
R157836 0.013 4 108, 85, 100, 100 98 110]
0.130 4 86, 95, 97, 98 94 |5]
Overall 8 85-108 96 [8]
TABLE C.2 Summary of Storage Conditions.
Crop [Matrix} Storage Temperature Actual Storage Interval of Demonstrated
) Duration (Days) ' Storage Stability (Months) *
Potato [Tuber] -19 36-99 26

1. Storage duration from harvest to extraction. Extracts were stored up to 3 days prior to analysis.
2. PP#IF3952/1HS5607: M. Flood: 9/19/1991.

TABLE C.3 Residue Data from Potato Field Trials with Lambda-Cyhalothrin.
Location Zone | Potato Total PH1 Residues (ppm) '
(City, State; Year) Variety Rate | (Days)| TLambda- R157836 | Combined
[Trial [D] (Ib ai/A) Cyhalothrin

North Rose, NY: 2000 1 Norland G121 7 <0.01, <0.01 | <0.01. <0.01 [«0.02. «0.02

[320] Dark Red

Germansville, PA; 2000 1 Snowden (124 7 <001, <001 [<0.01. <00} [=0.02.:0.02

[321]

Babeock, GA; 2000 |322] 2 Snowden 121 7 <0.01, <001 | =<0.01, <0.0t [<0.02,=0.02

Oviedo, FL; 2000 [323] 3 Red Pontac | 0.121 7 <0.01, <001 | =<0.01, <001 [ --0.02, -0.02

Columbia MO; 2000 [324] 5 Norvalley 0.120 7 <0.01, <0.01 | <0.01, =0.0% | <0.07, <0.02

Arkansaw. WI; 2000 [325] 3 Russel 023 7 <0.01, <001 [ <001, <0.01{<0.02, -0.02
Burbank

Geneva, MN; 2000 [326] 5 Norlands 4.120 7 <0.01, <0.01 | <0.01,<0.01 | -<0.02, <0.02

Gardner, ND: 2000 [327] 5 Red 0121 7 <0.01, <0.01 | <0.01,<0.01 [ <0.02. <0.02
Norland

Center, CO; 2000 [328] G Norkotah 0.117 7 <0.01, <001 |<0.01, <001 [<0.02, <0.02

Madera. CA: 2000 [329] 10 Red 0,120 7 000, =001 | <001, <001 |-=0.02. <002
LaSoda

Harrah, WA; 2000 [330] (] Russey 0.117 7 <001, <0.01 [=6.01.<0.01]| 0.07 -0.02
Burbank

Prosser, WA: 2000 |331] I Shepody 0.120 7 <001, <001 | <0.01. <001 [<0.02,<0.02

Hermiston, OR; 2000 [332] il Russet 0122 7 =0.01, <001 | <0.01, <001 |- 0.02, 0.02

Ashton, [I); 2000|333 11 Russet n.122 7 <0.01, <0.00 |<0.01. <001 ~( 02, <0.02
Burbank

DP #324219 / MRID #466635304
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of Cembda-Cyhalothrin/100-1 112/PC Code 128897/Syngenta Crop Protection/100
% ﬁg DACO 74174 2°0PPTS 8601500/ QECD TA 631,632, 6.3 3 and ITTA 8.3 [, 8.3.2,8.3.3
= ~rop Freld Trial - Potato (Tuber)

TABLE C.3 Residue Data from Potato Field Trials with Lambda-Cyhalothrin,

Location Zone Potato Total PHI1 Residues (ppm) '
(City, State; Year) Variery Rate | (Days)| Lambda- | R157836 | Combined

[Trial 1D] (Ib ai/A) Cvhalothrin

Jerome, 113 000 {334 11 Russet 012t 7 <0.01, <0.01 | <0.01.<0.01|=0.02, <0.02

Burbank.
Bliss, T Zu061335] 11 Norkota 0120 7 <0.01, <001 | <0.01.<0.0t | <0.02, <0.02
Selection 8 :

. The metho:d | (30 are 0.01 ppm for each analvie. for a combined T.OQ of 0.02 ppm.
2. Average of 1o analyses of the same sample,

TABLE C.4_ Summary of Residue Data from Potato Field Trials with Lambda-Cyhalethrin.
Crop [Matrix| Total Rate PHi1 Combined Residue Levels (ppm) '
(ibai/A) | (Days) | n | Min. | Max. | HAFT? | Median | Mean | Std. Dev.
Puotato [Tubet] 0.117-0.124 7 32 <002 | <002 0.02 0.010 0.010 NA
I. The method T OQs are 0.01 ppm for each analvte, for a combined LOQ of 0.02 ppm. For caleulation of the
mediar:. mean, and standard deviation, ¥.1.00Q (0.605 ppm) was used each analyte below the T.0OQ.
2 HAFT = Highes: Average Ficld Trial.
3 NA - nof eopcable.

D. CONCILUSION

The field wial data are ddaquatu and support the use of up to fom broadcast foliar
application- of lambda-cyhalothrin (CS) on potatoes (during tuber development) at 0.03 1b ai/A
per applicaite1. for at total seasonal application rate of .12 1b ai/A. The data support both an
RTI and PF L of 7 days.

E. REFERENCES
PPEOFONG2. Request for the Use of Lambda-cyvhalothrin in Canola, Pome 'ruits, Stone
Fruiis, Treo Surs, Almond Hulls, and Tobacce.: D284860; Kit Farwell; 8/15/2002.

F. DOCUMENT TRACKING
RDE W. T, Livew (12/27/2006)
Petition Nunhoer: SF6994

DP Barcodos 1324219

PC Code: 128k97
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.ambda-Cyhalothrin/100-1112/PC Code (28897 Syngenta Crop Protection/100
) VOO 7 4 5/0PPTS 860.152000RCTD TTA 6.5.4 and 111A 8.5
're-essed Food and Feed - Potato {Chips, Flakes. and Wet Peel)

Z ol .
Primary {‘jﬁ‘y“ 7( AL Date: 12/27/2006

Evaluatoy: William T. Drew,
Chem%HFD/R AB2

Approved hy: Date: 12/27/2006

Richard A. Lordmgm,U
Branch Senior Scientist. HED/RAB2

This DIFR wi s oniginally prepared under contract by Diynamac Corporation (1910 Sedwick Road, Building 100,
Suite B: Thurtars:, NC 27713). It has been reviewcod by HED. and revised to reflect current OPP policy.

STUDY REPORT

MRID #460633035. Dave Schwab, Carol Anderson, Jason Niekamp (2001) Lambda-
Cyhalothriv: Residue Levels on Potato Processed Products from a Trial Conducted in the United
States Durg 2000, Lab Study TD Nurnbers: 45943 (ABC); RR (00-080B, WINQO 49052,
LCYH-00-2R-01 (Zeneca); 1429-01 (Syngenta). Unpublished study prepared by Analytical Bio-
Chenustry aboratories and Syngenta Crop Protection. 129 pages. {OPPTS Residue Chemistry
Test Guidetine 360.15201

EXECUTIVE SUMMARY

Syngenta Crop Protection submitied a processing study supporting the use on potatoes of
lamhda-cyliatothrin, formulated as a capsule suspension (CS) having I pound of active
ingredient per gallon (b ai/gal). 1n a single field tral conducted in WA during 2000, lambda-
cyhalothriv (1 1b ai/gal CS) was applied to potatoes as four broadcast foliar applications during
tuber development at rates of (1.15-0.16 pounds of ai per acre (Ib ai/A) per application, at re-
treatment intervals (RTIs) of 7 days, tor a total application rate of 0.61 1b ai/A (approximately 5x
the proposcd maximum seasonal rate). Single bulk samples of contro] and treated tubers were
harvested «t 7 days afier the last application (DAT). and processed into chips, tlakes, and wet
peel using sinwlated commercial procedurcs. Tuber samples were stored at -17°C for up to 89
days prior o snalysis, a duration supported by available storage stability data.

Whle tubers were analyzed for residucs of lambda-cyhalothrin and its epirner (R1578306)
using a gas clromatograph with electron capture detection (GC/ECD) method derived from the
current lolerance enforcement method. For this meihod, residues were extracted with
acetone’hexane (1:1, v/v) and sodium sulfate, filtered, and partitioned with agueous sodium
chloride. Residues in the hexane fraction were then cleaned up using Florisil columns, and
analyzed b+ £ /ECD using external standards. The validated limits of quantitation (LOQs) are
0.01 ppm 1o each analyte. for a combined LOQ of 0.02 ppm. The limits of detection (LODs)
were not spectied.

Resicues ot lambda-cyhalothrin and R 157836 were each <0,01 ppm (<-LOQ) in duplicate
samples of pelato tubers (RAC) treated at 5x the proposed use rate. Because residues were
<LOQ it bers from a 5x treatment, samples of the potato processed fractions were not

DP #324210 MR #46665305 Page 1 of 7
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: &,f% Lambda-Cyhalothrin/100-1112/PC Code 128897/Syngenta Crop Protection/100
. DACO 74 5/0PPTS 860, 1520/0OFCD A 6.54 and TITA 8.5
= % Processed Yood and Feed -- Potato (Chips, Flakes. and Wet Peel)

analyzed. As the maximum theoretical concentration factor for potatoes is 5x. and residues in
tubers were <L.OQ at a 5x application rate, quantifiable residues are unlikelv to oceur in potato
processed fractions from a 1x treatment.

STUDY/WAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS

Although details for climatic conditions were not provided, and the growth stage at
application was not reported, the potato field trial residue data are classified as scientifically
acceptable as these were relatively minor deticiencics in the case of this study. The acceptability
of this study for regulatory purposes is addressed in the US EPA Residue Chemastry Sunvmary
Document (DP #324219).

COMPLIANCE

Signed and dated Good Laboratory Practice (GLP), Quality Assurance, and Data
Confidentiality statements were provided. No deviations from regulatory requirements were
reported which would have an impact on the validity of the study.

A. BACKGROUND INFORMATION

Lambda-cyhalothrin 1s a synthetic pyrethroid insecticide used to control a wide range of’
pests on food/feed crops and livestock. as well as in and around buildings and structures.
Tolerances are established for the combined residues of lambda-cyhalothrin and its epimer
(R157836) in/on plant commaodities at tevels ranging from 0.01 ppm on soybeans to 10.0 ppm on
dried hops cones (40CFR §180.438[a]|1]) . Tolerances are also established for the combined
residues of lambda-cyhalothrin and R157836 in animal commodities at levels ranging from 0.01
ppm in cggs, poultry meat. and poultry meat by-products to 5.0 ppm in milk fat (reflecting 0.2
ppm in whole mitk). Temporary tolerances have alse been established for barley, clover, grass,
and wild rice commodities; these tolerances expire on 12/31/2008.

Syngenta Crop Protection has submitted a petition (PP#5F6994) supporting the use of a 1
b ai/gal 'S formulation of lambda-cyhalothrin on tuberous and corm vegetables, Subgroup 1C.

DP #324219 / MRID #46665305 - ' T Page2 ol
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rambda-Cyhalothrin/100-1112/PC Code [28897/Syngenta Crop Protections/ 100
13AC) 7.4.5/0PPTS 860.1520°:0ECD A 6.5.4 and 1TTA 8.5
A rocessed Food and Feed - Potato (Chips, Flakes, and Wet Peel)

Table A.1 Lambda-Cyhalothrin Nomenclature,
Compound T maxture of (Z)-(1R3R), S-ester: (2)-(15,38), R-ester

N

H.O  UH

- . "\‘ N -
Ol ’>—:\V)L 0 \H X O\[/\\]
/ o e

N CH,

Cornmon Namw Lambda-Cvhilothrin

Cornpany Pxperimental Name | ICIA0321

Molecular Formula CasH o CLIE NGO,

Molecular Wesaly 449 9

[UPAC Nan 2 {R)-o-cyano-3-phenoxybenzyl {1.8)-¢7s-3-[(2)-2-chloro-3.3 3-trifluoropropenyl -

2.2-dimethylcyclopropanecarbox ylate and (S)-a-cyano-3-phenoxybenzyl (1 R)-cis-
3-| (Z)-2-chlore- 3.3, 5-rifluoropropenyl -2, 2-dimethylcyelopropanecarboxylate

CAS Name rel-(R)-cyano{3 -phenoxyphenylmethyl (15.35)-3-{(12)-2-chlore-3.3. 3 -trifluoro-
L-propenvi]-Z,2-dimethvleyclopropanecarhoxylate

CAS Registry Number 91465-08-6

Fnd-use Productz (EP) 1.0 Wb ai/gal C8 (Warnior® [nsecticide with Zeon Technology™: EPA

Regisiration #100-1112)

Table A.2  Physicochemical Properties of Lambda-Cyhalothrin.

Parameter Value Reference
Melting Paint Range (°C) 492 0284860
pH NAZ
Denssty (g/cn at 25°C) 1.23
Water Solubility (mg/L at 20°C, pH 6.5) (.00
Solvent Solubility (g/L) NA
Vapor Pressurc {mm Hg at 20°C) 1.3x 107
Dissociation: Constant (pK,; at 20°C) =4
Octancl/'water Partition Coefficient (Lop[K ]l | 7.00
UV 'visible Absorption Spectrum NA

1. K Farwelt, <715/2002.
2.NA - Ner 4 alable.

DP #324714 A IRID #36665305 Page 3 of 7
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% ﬁ@ Lambda-Cvyhalothrin/}00-1112/PC Code 128897/ Syngenta Crop Protection/ 100
, DACO 7.4.5/0PPTS 860.1520/0LCD 1A 6.5.4 and ITTA 8.5
% Processed Food and Feed — Potato {Chips, Flakes, and Wet Peel)

B. EXPERIMENTAL DESIGN

B.1. Application and Crop Information

The study report stated that cfunatic conditions were typical for the region. and that
supplemental irrigation was used. However, no detailed climatic information was provided.
Lambda-cyhalothrin (1 |b ai/gal CS) was applied to potatoes as four broadcast foliar applications.
beginning roughly 1 month prior to normal maturity (see Table B.1, below). The target
application rate was 0.15 1b ai/A per application, which is 5x the proposed maximum ratc.

TABLE B.1 Study Use Pattern. ]
Location | End-Use Application Information Tank Mix
{County, | Product Method; Timing ' Spray Single | RTI° | Total | Adjuvants

State; Year) ‘ Velume Rate (Pays) | Rate
[Trial ID] (GPA)? | (b ai/A) (Ib ai/A)

Ephrata, WA; | 1.01b |4 broadcast foliar applications | 10-60 | 0.15-0.16 7 0.61 None

2000 [339] ai/gal CS | during tuber development

1. Crop growih stages at cach application were not reported, but the nitial application was made ~30 days prior to
normal crop maturity.

2. GPA - Gallons Per Acre. Spray volumes tor specific trials were not reported.

. RTT = Re-Treatment Interval,

(WS

B.2. Sample Handling and Processing Procedurcs

Single control and treated bulk samples ot tubers (250 Ibs per sample) werc harvested at
commercial maturity, 7 DAT, and were transported the same day under ambient conditions to the
processing facility (Englar Food Laboratories in Moses Lake, WA}, where the tubers were stored
at 7°C. Within 8-9 days of receipt at the processing facility, whole tubers were processed into
chips, flakes, and wet peel using simulated commercial procedures. Details of the processing
procedures and processing flow shects were provided. After processing, samples of tubers and
each processed fraction were stored at -22°C for 18 days, until shipment by freezer truck to the
analytical 1aboratory (ABC Laboratories in Columbia, MO), where samples were stored at -
17 &+ 15°C until extraction for analysis.

B.3.  Analytical Methodology

Samples of polato tubers were analyzed for residucs of lambda-cyhalothrin and R157836
using a GC/ECD method, which s based on the current tolerance enforcement method (PRAM
81).

Residues of lambda-cyhalothrin and R157836 were extracted from potatoes by blending
with acetone/hexane (1:1. v/v) and sodium sulfate. Residucs were filtered, and partitioned twice
against aqueous saturated sodium chlortde, discarding the aqueous layers. Residues in the
remaining hexane fraction were then fiitered through sodium sulfate. concentrated to dryness.
and re-dissolved in hexane. Residues were next cleaned up using two Florisil columns. cach
washed with hexane, and then eluted with ethyl cthervhexane (123, v/v). Residues of both

DP #374219 / MRID #4666530% T S Page 4 of 7
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Lambda-Cyhalothrin/100-1112/PC Code 128397 /Syngenta Crop Protection/100
AL 7.4.5/0PPTS 860.1520/0ECD [IA 5.5 4 and HIA 8.5
Processed Food and Feed — Potate (Chips. I'lakes. and Wet Peel)

analytes werc determined 1n a single injection by GC/ECD using external standards. The
validated 1.OQs for both analytes are 0.01 ppm, the LODs were not reported.

The above method was validated using control samples of potato tubers fortified
with lambda-cyhalothrin at 0.007-0.700 ppm, and R157836 at 0.013-1.30 ppm. In conjunction
with the analyvsis of the treated samiples. the above method was validated using conirol samples
of potato tubers fortified with lambda-cyhalothrin at 0.007 ppm, and R157836 at 0.013 ppm.

C. RESULTS AND DISCUSSION

In a single field trial conducted in WA during 2000, lambda-cyhalothrin (1 b ai/gal C5)
was applied to potatoes as four broadcast fohar applications during tuber development at rates of
0.15-0.16 1l uir A per application, at RTls of 7 days, for a total application rate of 0.61 1b ai/A (5x
the proposcd maximum seasonal rate}). Single bulk samples of control and treated tubers were
harvested ai 7 DAT. and processed into chips. flakes, and wet peel using simufated commercial
procedures,

The GOECD method used to determine residues of lambda-cyhalothrin and R157836 in
potatoes wus adequately validated prior to, and in conjunction with, the analysis of field trial
samples. Method validation recoveries from potatocs averaged 91% (with standard deviation of
4%) for lamibda-cyhalothrin fortified at 0.007-0.700 ppm, and 92% (std. dev. 5%) for R1578306
fortitied at 1.i113-1.30 ppm (see Table C.1, below). Concurrent recoveries were 100% for both
lambda-cyhalothrin and R157836. Apparent residues of each analyte were <L.OQ in the control
sample; adequate sample calculations and example chromatograms were provided.

Sampies were stored frozen for durations of up to 81 days prior to extraction (sce Table
C.2, belowi. Adcquate storage stability data have been previously reviewed
(PP#11F3952/1 H5607; M. Flood; 9/19/1991) indicating that lambda-cyhalothrin and R157836 are
stable at -1 «°C" for intervals of up to 26 months 1a potatoes. These data will support the sample
storage conditions and durations for the current potato processing study.

Residues of lTambda-cyhalothrin and R157836 were cach <LOQ in duplicate samples of
potato tubess. the raw agricultural commaodity (RAC). treated at 5x the proposed use rate (see
Table C.3, clow). As residues were <1LOQ in tubers from a 5x treatment, samples of the potato
processed braction were not analyzed. '
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}g,@g Lambda-C'yhalothrin/100-1112/PC Code 128897/Syngenta Crop Protection/100
i DACO 7.4.5/0PPTS 860.1520/0ECD [IA 6.5.4 and [IA 8.5
@ Processed Food and Feed — Potato (Chips, Flakes, and Wet Peel)

TABLE C.1 Summary of Method Validation and Coneurrent Recoveries of Lambda-Cyhalothrin and
R157836 from Patatoes,
Analyte Spike Level Sample Size Recoveries Mean |Std. Dev.}
(ppm) () (%) (%)
Method Validation Recoveries
Lambda-Cvyhalothrin 0.007 2 93,97 ) 95
0.070 ? 91,91 92
0.700 2 (), 84 R7
Overall 6 84-97 91 |4}
R157836 0.013 2 92,100 Y6
0.130 2 91,91 91
1.30 2 92, 85 89
Qverall 6 85-100 92 |5]
Concurrent Recoveries
Lambda -Cyhalothrin 0.007 1 100 NA*
R157836 0.013 1 100 NA
* NA = Not Applicable.
TABLE C.2 Summary of Storage Conditions.
Crop [Matrix} Storage Temperature Actual Storage Interval of Demonstrated
(°C) Duration (Days)" Storage Stability (Months) *
Potato [Tuber] -17 81 16

1. Storage duration from harvest (o extraction. Fxiracts were analyzed the same day.
2. PP#IF3952/THS607: M. Flood; 9/19/1991.

TABLE C.3 Residue Data from the Potato Processing Study with Lambda-Cyhalothrin.
RAC Commodity Total Rate PHI Residues (ppm Processing
(Ib ai’A) (Days) Lambda - R157836 | Combined Factor
cyhalothrin
Potato Whole Tuber 0.61 7 <(.01 <0.01 <0.02 NA*

* NA = Not Applicable.

D. CONCLUSION

The potato processing study s adequate. As residues of both lambda-cyhalothrin and
R157836 were <0.01 ppm in whole tubers (RAC) treated at 5x the proposed maximum seasonat
use rate, and as the maximum theoretical concentration factor for potatoes is 5x, residues arc
unlikely to be detectable in potato processed fractions from a 1 X treatment.

E. REFERENCES
PPHOFOG92, Request for the Use of Lambda-cvhalothrin in Canola, Pome Fruits. Stone
Fruits, Tree Nuts, Almond Hulls, and Tobacco.; D284860; Kit Farwell: 8/15/2002.
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