


Li

RUATIQMAL RESIDUE LIMIT STATH
f\ \l

M’

:’ :
v
5
,./: . .

AUG 04 1980

PPEOFR2T4/FAPISIS241:  Thiophamate methyl fa Sugar cane, Mmppm,
Almonds, AppI@s, Beans, Peamuts, Soybeans, and Sugarbeeis. Evaluation of
anﬂyticﬂ nethed and resjdne duta, and :

Amendment of 2!1]80,

JToxttolagy Sremch (T5<769} -
Hazcaitu‘lutiu Mﬂn 1  :

THRU: Richard B Schaitt, Acting Chlef - '
uummmy m QWMQ e t % TR

LA

The !mlt corporation proposes’ tolerances fcr resi dues of the fangidde
thiophanate-nethyl, dieethyif{1 Z-phenyleue)his(imimarbmthioﬁ)]bis
Fearbemata], ‘its ‘oxygen analeg dm_ﬂd 4'-o=phenylene ﬂs{ﬂhpumm),
and Yts henzinidazole-containing wmetabolites (calculated as Mpm
rethyl) 1n or -on the following commrodities. /

¢ Alsond {nuts)
Too "Almond  hutls i
ples {pre-and post-harvest)
,s&unv!nefeugemdm
Peanuts
. Peanuts:bulis.. & o o oo

" Q2 ppm
1.0 ppm
7.0 ppn
-0 m
50.0 ppm
0.2 ppm
'-":moc'er PR
0.2 ppm
15:0 m

oappm
0.2 ppm

Sugarbeet tops
LoataEe ﬁ'nk. Eggssy meat, fat, and weat
SO aducts of livestock
. Liver of. poultry

,,l!f"!’ . -

Zant iwis Kidney-afisestle . Lm0 el
‘flw ofgittle o R P e
v pamACe, Med ‘tFar) 70,0 ppr

0.1 ppm

thyl on stone fruits at 15

e

‘ Ta%mms are tablishedifor thtonn
B, - das..21-5: ppe, 28d. bananag 4.2 PpR (5180.31}}. Tmy
tolem au Mmma nw qf W in PPIOG2289.. ..
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1. The.mture of the restdue én plants end animals 1s adequately -

2a.

Zb.

3a.

yaderstood. The significant components of the resfdue in plants are
the parent compound, thiophanate methy), and its metabelfites; the TA
oiyges. anslog-(allophanste); and, methyl-2-benzfutdazele carbemite
(MBC) o - The. stgaificant componests of resfases fn eggs, i1k, end meat
are the parent compound, TH, and its metabolites: MBC; hydroxylsted

NEE; -4} te} .and conjugated forms of IBC and hydroxy #8C. The

amiytical methods are capadle of determining the bound and free
resfdye ‘coxponents of plants and anfoals, "

Meqaau mlyﬂctl mﬂtman ahﬂub!efor residue determinatfons
fn auts; fruits, and vegetables. However, method trials will be
hecassary to detersine 1f the methods are adequate for enforcement
purposes. "

o walidation data are submitted for the parent conpound, TH, 1n eggs,
meat, and ailk, Such data.are necessary to determine the methods®
adequacy for enforcement. -

BT /
Residues in or on beans (dry or succulent) and bean forage and hay are
not likely to exceed the proposed tolerances. '

Residues 1n or on aluonds and almond hulls are not likely to exceed
the propoased tolerat;g‘es.“ _

Residues in or on applés and its by-products (Julce, jellies) and
apple pomace are not Tikely to exceed the proposed tolerances.
However, the proposed 70 ppm tolerance for apple pomace s excess{ve.

A level of 40 ppe 1s more appropriate.

3d.

3e.

3f.

3g.

Restdues fn or on sugarbeet roots and fts by-products {sugar, pulp) or
sugarbeet tops are aot 1ikely to exceed the proposed tolerances,

Residues in or on peanuts and {ts by-products {(weal, ofl, soapstock),
pasnut hylls, peanut forage and-hay are not likely to exceed the
proposed tolerances,

Residues n_ soybeans or its by-products (meal, ofl, soapstock) are not

Heely to exceed the proposdd tolerance, &

A tolerance to cover residues {n soybean forage and hay s necessary
and should be proposed. _fs &n alternative, feeding restrictions on
the .Iqbgt would remove the need for a tolerance. _
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MANU_FACTURING PROCESS INFORMATION IS NOT INCLUDED

.3-

3h. Residues {n sugar canc or {ts by-products (sugar, molasses, bagasse)
are not likely to exceed the proposed toleramce. No residua data are
subaitted which show the presence or absence of residues fn the '
forage, 3Such data are wecessary. If resfdues occur {n the forage and
&t levels greater than those fn the sugar care, then a tolerance will
be necessary to cover residues in the forage. Alternatively, label
restrictions on the feed use of the forage would vemove the need for a
tolerance on the forage. . .- . :

dt. The pincapple residue data are mot adequately fadentified.
Specifically, samples P14 and PIG meed to be more fully tfdentffied
(t.e., which residue levels are assoctated with fruit, rind, and
leaves). These data are needed {n order to properly evaluate the
proposed use end the tolerance. Additionally, {f restdues are found
ta the fruft, them a processing study will be necessary te show {f
::sf;tues are concentrated {n thé processing fractions {f.e., jutce and

. AR} e -

4. Hesidues of thiophanate-methyl and its wmetabolites are I{kely to occur
ir eggs, uilk, meat, fat, snd meat by-products of livestock [$180.6(a)
(1)1. The proposed tolerance levels are not adequate end yenerally
will not cever the residues likely to eccur.. The following tolerance
levels are appropriate.

Kilk; Livor of swine and horse _ - 1.0 pﬁn_ -
Liver of cattle, goats, and sheep 2.5 pfw
Kidney of cattle, goats, and sheep 0.2 ppm

tags; Meat, fat, and meat by-products
of 1ivestock (except liver and kfdney) 0.1 ppu

ReCozmendation

He recomeend agafnst the proposed tolerances. A favorable recomsendation
ts contingent upan the resolution of questions ratsed fa Conclusfons 2,
3{c), 3(9), 3(h)}, 3{1), and &.

OLTAILEG COMSIDERATIONS

formulation

Thiophanate-zethyl 1s forsulated as

: TOPSIH®H, a wettable powder contafning
72.9% active inoredient {(a.f.}, o G

The fmpetrities are not likely to be

praviem.

The formulation's inert ingredients are cleared for use under $180.1001. )



Proposed Use

Aerial or MWliuﬂm are permitted to eantrel fungi in urfmu ]
The uﬂm uzes an\noud bﬂw. U S o —rime o
ALMONDS' mm mssnu mm (mﬂtuh d ‘App'iy x.s m 28 -
m of. Wﬂl’ n W acre (1.1-1.8 'st &-'n’“ il Mﬂdm watar. fﬂ' SRR T
thomgh coverage at early pink bud and early petal fall. For sertsl or o

- concentrate sprays, use an equivalent amsunt per acre fu an amount of

water Wate for the apgmcation mtpaeat.

‘&

B ]

‘ AP?LES SCAB (Venturil sp.), PBHBEE! ﬂiLBﬁB {Pado sp.). SOGTY : K '
BLOTIR (Gloeades Sp.), FLY SPECK (Hicrathyriella $p.), f0T : )
(&3 vlum Sp.), and BLACK ROT (Physalospora sp.)~- Apply 1.0 to 1.8 ,
pﬁ‘%‘. ; TOPSIN B per acre (0.7-1.1 Ibe .

I-7A) fn sufficient water for
thorough coverage at 5 to 10 day iatemu fros green tip through pctal
fall; continue at 7 to 14 day intervals in cover sprays.

MQTEs For contral of APPLE diseases {a the Southeastern States of :
Florida, Georgfa, South Carolinz, North Carolins, and Alabams, use Jto 4
pounds. ef TOPSIN H per acre (2.2-2.9 1b. &.t.IA). .

APPLES = POST-HARYVEST FRUIT ROTS ( 1is sp.. Penicﬂlim SPPes m _

< Gloeosporium sp.) - Bip or spray oroughly as soon as pessible
after %gmst; use 8 to 16 ounces (5.8-11.7 oz. a.1.) of TOPSIK # per 100
gallons of water (equal to 420 to 840 ppm a.t.}. Do not dip’ for more than

2 minutes. Couble the concentration of TOPSIN W when mcorporated in wax A

and applied fn flow-through sprays to the frutt. , 1

BEANS WHETE ROT (Sclerotinina sp.) and GRAY HOLD (Botrytis sp.) - Apply
1.5 to 2.0 pounds {I.1=1.5 1b. a.1.) of TOPSIH H per acre in sufficient
water for thorough coverage once at 50% te 70% bloewm. Or, apply 1.0 to
1.5 pounds {0.7-1.1 1b. &.1.) of TOPSIH H per acre twice with the first
applfcation when 10% to 30% of the plants have an oepen blossom and 2 ~
second application 4 to 7 days later or at pesk bleoou. Do not apply to
snap or dry beams within 14 days of harvest, or to lima beans within 28
days of harvest.

PEANUTS - LEAF SPOT (Cercospora spp.) - Apply 8 ounces of TOPSIA X per
acre (5.8 oz. a.1./A) In sufficient water for thorough coverage, &egin
applications 35 days after planting or when disease first appears and
repeat at 14 to 21 day intervals as needed. Use the 14 day interval under
severe disease conditions. Do not apply within 14 days of harvest.

PINEAPPLE - BUTT ROT (Thielaviopsis sp.) - Apply 4 to 16 ocunces (2.\341.7
0Z. a.1.) of TOPSIH M per 100 53llons of water as & por-nlant dis
treatment of seed pieces. Imwerse seed pieces to provic de thorotiga
coverage; remove and allow to drain.
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SOYREAKS - AMTHRACHOSE (cqlletctrichum sp.). BROWM LEAF SPOT (Septort
SPe), FROG=CYE LEAF S?OT'(Cercosgora 5D}, PURPLE SEED STAIE (Tercos ora

spe), and POD AMD STEM BL aporthe sp. and the imperfect stage, :

s 18 spe) = Apply 8 to 16 SUNCes (5.8-11.7 ox. a.f.) of TOPSIHE K per

acre 1n sufficient water for thorough coverage. Start aphlications when
podsarcllaineaull(}im{nlmﬂtmdrepeatatwtouday .
fntervalse- 06 not zake more than 3 applicatfoas per year. . Use the dgh -
rate under severe disease conditions. .

SUGAR BEETS - LEAF SPOT (Cercos ora sp.} - Apply 6 to 8 ounces (4.4~5.8
0Z. A.1+) OF TOPSIN M per acre g' sufffeteut water for thorough coverage.
gegin applications when disease first appears and repeat at 14-21 day
1nterva1: as needed. Do not apply within 21 days of harvest..

SUGAR. CANE - PINEAPPLE DISEASE (Thielavicpsis sp. or Ceragﬁgzgtis $Pe} =
Apply TOPSIN to cut.seed.pteces elther as a cold or hot dip.

Cold Dip ~ use 8 ounces TOPSIM M (5.8 oz, act) per 100 gallons of water
(1:1,600) to 1 per 100 gallons (1:800). Immerse seed pieces to
provide thov covertge; remove and allow %o dratn, -

ifot Dip = Use 4 ounces TOPSIN M (2.9 oz. act) per 100 galtons of water
(123,200} to 8 ounces per 100 gallons of water (1:1,6 30}. Hafntaln
temperature of dip at 52°C and sozk seed pieces for 25 minutas, renove and
allow ta draiﬂ. G ,

Da not use treated seed pieces fbr fooﬂ. fned. or focder,

'&atura of the Residue

He have previously conrsidered the metabolisa and degradation of
thiophanate-sethyl (TH) in plants, animals, and soils (renzies,
“Hetabolisam of Pesticides™, PPs 261249, SF1539, 7G1933). In plants
{apples, beans, grapes), TH 1s absorbed, trans]ocated and metabolized. -
Plant resfdues consist of the jparent com;cund TH, and its wetabolites:
the dloxygen amalogue of Ti, [diwethyl 4.,4° -c-ahenylene bis
(allophanate}]l; methyl 2-benzimidazole carbamate (+BC), and traces of
components contaiaing the benzimidazole zoiety.

A study with Ti and soybeans was subiittad 1n tniz petition (PPEIF2274).

Soybean plants were sprayed with radiclabelled clé.Tu.  sawples of

pods and leaves were examined for residues at I week and 2 waeks after

treatoent. txaminations were carried cut oy analyse, with Hiquid

~ scintillation counting technicues (iLSC) and hish performance Tiauid
chiromatography (HPLL). o
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The soybeanm plant residues consisted of T (73-86%) and 1ts metabolites:
1-{ 3-methaxycarbonyl thiourei do}-2=(3-methoxycarbonylurei do}benzene,
DX=~108, <1.0%;: the dioxygen analog of Ti1, [dimethyl 4,4°'-o-phenylene bis

: ia!IOphanate)]. F=432, (1-43);methyl Z-benzinidazoiecarbamate #ac,

(9-155).

In soit Tn.decreased to less than cone-half the {nitfal dose within 2 dqys
after application. M had almost completely dfsappeared withia 7 days.
The sotl residuc consisted primartly of the parent compcand. ™, and “8c,

In animals (mice, rat, sheep, dog} TH {s metabolized and excreted¢ The
metabolic resfdue consists of T4 and 1ts metabolites: BC; hydroxylated
#BC; allophanate 2-aminobenzimidazole (2~AB), 5-Oi=(2-AB); the
alucuronides of hydroxy ¥BC, MBC, 2-AB, and hydraxy 2-AB.

Studies were submitted with thfs petiticn {PP#9F2274) which entailed the
feeding of radfolabelled (ring lavel) ¢ld-thfophanate-mwethyl (TH) at

a level of 15.5 ppm to lactating cows. About 33-89% of the total dafly
dose was excreted im urine, feces, and milk. Resldues were also
distributed throughaat the oody.

The residues §n mflk consisted of the parent compound, TH, and about 35%

of the resfdue was conjugated {about 2/3 of residue) and free farms (about

1/3) of the following wetabolites; MBC, 9.8%; 4-hydroxy-#BC (6.8%);
S-hydroxy-iBC, 47.6%; d-hydroxy-Tu, 13.4%; and other asinor compounds,
7.4% di-oxygen anaiog of T (allephanate, or Fil-432}, fydroxylated FH-432,

and Z-aminobenzimidazoln (E-AB). , /
T ~ "

Poultry feeéiﬂg Studl“S were also suanitted in this PtitiﬁT. (ayfﬁévhénga N

viere fad a combination of radiolabelled €1%-T4 and unlabelled TH for
parfods of 10 and 30 days. As fn previous aniaal studies, the myjor
portion of inugsted residues was excreted.

Restdues were also excreted in the eygs and reached a platsau at 3 days
after the feeding began. fResiduss were also i striputad throughout the
tissues, Residues in the eags and tissues censisied of tne parent, Tidy .
and its bound aad free metabolitas: MB(; L-OH-IME, and B-{H-ii3C-sulfate,

Residues in tissues of iarge anfwals {cows, sheep) were aot characterized.
However, the metabolism stuuxes for cows and sheep as well as the small
anipals show simflar metabolic pictures as reflected 1s charactarization
of resicues ia =ik, 2qss, uring, feces, as well as tiszuas of ruts. It
is therefore reasonable to concluda that the deposition cattern ncted im
nilk, urine, gnd Feces reflects the comoonents likaly o cccur in tissues.

The nature of ithe raesidue in als and plaats 6as ceen adequately

anim
delineated. The significant couponents of the residues are the pdhéﬁﬁ
corpound, thiughanate wetisl {70}, s wxyuen analoy (allagiaazte), and
fts cenziamfdazole~containing netabolites.

-~
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Generally, a metabolism study with radfolabelled TH and a root crop would
Ye necessary. -However, the sofl study showed the residue components in
soils to be similar to those in plants, and our concern is the uptake of
s0il1 residues by the root. Thus, the absence of a root crop metabolisa
study does not pose a problem. As a result, the nature of the resfdua

in plants, in general, f: adaqnatetr reflected in the available plaat
retabolism studies. :

Residue Storage Stabiifty‘*

-Crops (apples, beans, onfons, chervies, plums, apricots, nectarines,

strawberries) were fortified with the T formulation and kept frozen.
Samples were then analyzed for residues of TH and MBC at perfads of 1 day
to 3 years. fio significant decrease in resfdues were noted during the
storage perfod. Therefors, we conclude that frozen storage of sawmples
containing residues of thiaphaanate methyl dees not affect the level of
residues in the sasples.
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Analytical ﬁethods

rhiophanate-%ethyl, #8C, and Allophanate - (Cenerally applicable to fruits

and vegetables)

A sanple is extracted by blending with acetone, filtering, and evaporation
of the solvent, (For nutmeats, a mixture of methanel and hydrechlaoric
acid {s used. For soybeans, only methanol 13 used). The aqueous solutfon
receinfng after evaporatfon s adjusted to pH 6.5~7.0 and extracted with
methylene chloride which {s evaporated. The residue {s treated with
acetic actd and cupric acetate and heated for one haur. {This treatment
converts the parent, TH, to the metabolite MBC.)

The treated solutton §s diluted with hydrochloric acid and washed with
heptane which is discarded. The aqueous solutfon {s extracted with
chloreforu. (The chloroform extracts contain the wmetabolfte
allophanate.)

'The pit of the agqusous phase 1s adjusted to 6.5-7.0 and extracted with

chloroform. (The aqueous layer is discarded.) The residues are extracted
fnto sodfum hydroxide solution, and the pi is adusted to 6.5-7.0. The
residues are extracted fnto chloroform, washed with water, and extracted
fate sulfuric acid solution.

The acid solutfon 1s examined spectrophotometrically in the ultraviolet
regfon. The resfdues of HRC are quantitated by comparison with an HBC
standard curve. The results are expressed as thfophanate methyl (T},

TH and MAC may be determined separately by appropriate modiffcatfons

fncluded in the wethod.

Allophanate Determination

The chlorofors oxtracts which contatn allophanate residues (Fii-432) are
clesned up on a flerisil column, and allophanate is eluted with ethyl
acetate and an ethyl acetate: wethanol =misture. Allsphanata residues are

- deterwined by high performance liquid chromatography (iPLC) using an

ultraviolet ﬁutectiaa system.

A wmethod similar to the above wethod is provided for the analysfs of Td
and HBC. The extraction and clean-up procedures are essentially the
same, but the determinative steps differ. TH {5 coverted to %2C, and 4
calor is developed with broocresol purple. The absorbance of the solution
is measured spectrophotometrically, and the guantity of € is detéruwined
by reference {0 2 standard curve. vestdues of F8C are exprassed in terss
of thiophanate sethyl (T®).

vkt
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An analytica! method {s submitted for the determination of the TH
matabolite Dx-105, [l-{3-methoxycarbonyl-2-thiouretdo)-2«(3-nathoxy~
carbonylnuidn}bmae}. DX-105 s a transftory intermediate ia the
formation of MBC and allophanate (FH-432). DX-105 1s believed to be
connrud to HBC dnﬁng normatl msim analysis for TH and HM8C.

A sample fs- extractad by hlending with acatone, filtering, and mgomiou; R

of the acetone. The remaining aqueous extract fs acfdiffed with
hydrochloric acid and washed with petroteun ether which {3 dfscarded. The
aqueous phase i{s then extracted with mathylene chloride. (The aqueous
phase 1s discarded.)

Residues {n the methylere chloride are extraeted into dilute sodium
hydroxide solutfon. The pH {s adjusted to §.5-7.0, and the resfdues are
extracted into methylens chloride which is fiitered and concentratad, The
resfdues n the concentrate are determined by HPLC.

M1k Analysis

The follwiag procedure deterwines the metabolites MBC and 5M.
{methyl-S=hydraxy-2-benziufdazolecarpamate). The free and conjugated
componants sre determined. Hawever, the method fs not validaud for TH.

A sauple is hydrelym by refluxing with phosphoric acid (frees conjugated =
~ compounds), cooled, and washed with hexane which {s ciscarded. The .
resafining aqueous phase 1s brought to a pi of 6.5-7.0 and extracted uiﬂe s

ethyl acetate. (The aqueous phase 15 descarded.)

The ethyl acmte phase 1s acidified with acetic acid and coacentrated.
Residues are extracted fnto hydrochloric actfd. This phase s adjusted to
pH 6.5-6.3, and restdues are extracted into ethyl acetate which is
acidified and concentrated., The residues are deterwined by HPLC using an
ultraviolet detector, ' : '

£59 Anal ysi g

This procedure determines the bound and free wetabolites, HBC and
5-0i-#8C. However, the wethod has not been validated for TH.

A sasiple s extracted by blendine with methanol. The methanol extract
is diluted with phosphoric acid and washed with hexane, The acidié
methanol centaining the residues is heated (frees conluzated components),
cooled, and adjusted to pH 6.7-7.0., The residues are extracied with &n
athyl acetate/ch]orofom aixture. The residuszs are next extracted into
dilute hydrochloric acid. The pi of the extract is adjusted to 6.,7-7.0.

The res{dues are extracted inte a2thyl zcetate wnich is dried aad
evaporated. The residue s taken up with methanol and determined by high
performance NHaquid chromatography (BPLC).

’
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_ »Recoverfes were 50-130%. , _ /

P

nimal Tissue }Analysi s

The method determines the bound and free metabolites MBC and 5=CH~1iBCe
Howaver, the method 1s not validated for the paremt compound TH.

A sample 1s extracted by blending with hydrochloric acid fn methanol. The
extract is washed with petroleum ether and partitfoned fnto hydrochloric
acld. The acid phase is refluxed with heat which hydrolyzes the bound ~
components. The solution {s washed with chloroform, and the pH is

adjusted to 7.0. The solution {s then extracted with a mixture of ethyl
acetate/chloroforn which 15 dried aver sodium sulfate and concentrated.

oAb e

The residues are extracted into hydrochloric acid which {s adjusted %o pH
7.0. The residues are again extracted into an ethyl acetate: chloroform
mixture which is evaporated. The residues are takea up ia methanol and
deternined by HPLC. ‘

Sethods Validation Gata

The crops (almonds, apples, pineapples, sugar cane, beans, peanuts,

soybeans, sugarbeets), thelr forages, and by-products had <0.02-<0.2 ppm . i
Ti or MBC-equivalent residues when residues ware determined by the ' ' !
ultraviclet procedure. intreated (coatrol) samples of the varicus :
commodities were fortified with TH or M3C at levels of 0.05«10 ppwe ; :

s R
Control samples of the varfous ¢rops had <9.05 Pom alla:ﬂanate (FH-432)

eguivatent residues ustag the high performance liquid chromatography

{HPLC) procedure. control samples were fortified with allophanate at

levels of 0.05-1.0 ppa. Recoveries were generally 56-1002 (2 aterrant
values of 26% and 44% were also noted.).

Thionhanate-sethyl (TH) and H3C were also determined using the
colorimetric proceduyre. Control samp1es of apples, peanuts, and
sugarbeets had <5.02-<0.1 apn 74 or HiC-gquivalent rasidues. Centrel
saaples of these crops were fortified at levels of L.05-10 ppo with Tit and
#BC. Recoveries were 57-120%,

The gethod for 0X-105 was validated for apples, sugarbeats, and peaches.
Control samples were fortified with .f—l;- at levels of u,05-1.4 v;q.
Recoveries were 47-%8%, .

Centrol eyyg seaples were furtified with 8L and T-Gi=ndC at levals of
0.05-0.20 ppm  Jecoveries uwers §0-105%.

Chicken thigh control <aﬁmlas qere fortified with (8L and S-GH-HIC at

Tevels of Q.05 pue and 5,23 opie 2ecoveries were o0-73%,
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The methods for eggs, milk, and meat are not validated for the parent
conpound, Ti. Validation data for TH in eggs, meat, and wmilk are
necessary and should be submitted,

A successful method trial has beem performed on strawberries at levels of
2.5 ppa and 5.0 ppm with thiophanate methyl and MBC (PP#5F1573, wemo

5/7/76, Re kattsg The average value for untreated samples was 0.25 ppm.
Thus, the method’s sensitivity with strawberries fs, at best, 0.25 ppm.

For specificity, thin layer chromatography (TLC) and 11quid chromatography
(#PLC) procedures are available.

The proposed tolerances are in terms of TH, its oxygen analog,
allophanate, and its benzimidazole containing metabolites. Should the
determination of benzimidazole-containing metabolftes beyond HBC be
n required, then methods which determine such resfdues have been developed
AT fgn9e§§ion with benomyl [JACAC 54, 1399 (1971); J. Ag. & Fd. Chem., 21,
368{1973) 1.

~ The present tolerance propesals contatin residue levels which are below the
sensitivity of the UV methed (0.25 ppm) above as tested by EPA. (For
example, alsonds, peandts, and beaas at 0.2 ppw, as well as aflk, eggs,
and meat at Tevels of 0.1-0.5 ppin). As & result, method trials at these
levels with representative crops and eggs and meat will be necessary. The
residue cowponents to be tested will be determined whan the additfonal
iaformatian that we are requesting s submitted. . . 4 .

&esiéue pData

Samples were collected from crops of green and dry beans whicn were grown
in dashington, Gregon, fiew York, California, Pennsylvenia, and Horth
akota.

Snap Beans

Crops were treatad in the pgroposed manner with single applications (Jrauwd
er air) at rates of 0.7-2.8 1b. a.1./A {up to 1.5% maximum propesed rate)
and harvested at intervals of 0-42 days after treatment {Pdl}. Hesidues
in the beans were M.D. (none detectable, <0.05 ppm) -3.7 ppa at Pitl's
(1.1-1.5 TD. a.1./A at a PHI of 13 days), residues ir boans were
<0,08-0.91 ppna

Snap beans {reated with two sround applications at rates of u.7—1'4 a.i./4
(prcposed 0,711 15, a.i./3) had resicdues of <0.05-1.33 pmt at puli's of
D=15 days.

Snap bean foliane had rasidues of 13-152 ppa (U-day), 1-25 anm (7 days), &
opa (8 days), aud G.7-18.5 ppa {ld-day Ful) due to a siag sle Sround
agplication at rates of 0.7 or 1.4 ib. 2ede/he
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khen treated ﬁ?tb-tuo applicatfons at 0.7 and 1.4 1b. 2.1./A, snap bean
foliage had res{dues of 0.1-19 ppm at PHl's of 0-15 days.

Dry Beams -

Samples were cbtatned fm crops which had recefved 2 applications at a
rate of 1.4 1b. a.1./A. Residues {n beans were 0.54 ppm at 7 days and
<0.05 ppm at 41 days. .. . o L

P{nto Beans

Samples of beans were cbtaiped from crops which had recetived one or two
applications at rates of 0.7 and 1.4 1b. a.i./A. Residues at G-day due o
2 applications of 0.7 Ib. a.d./A were 5.2¢4 ppa. Resfdues at 7 days were
0.37 ppm, and 0.14 ppm at 14 days. Residues at O-day due to the single
applicatfon at 1.4 1b. a.f./A were 4.13 ppm. Residues at 7 days were 0.55

pret

Havy Beans

Samples of beans and forage were cbtatned from crops which had received 2
applications at 1.4 1b, a.1./A and one at 2.8 1b. a.{./A. The beans had
no detectable resfdues (H.D., <0.05 ppm) at efther 15 ar 30 days from the
2 applications; however, the forage had 20.3 ppm at i5 days and 0.5 ppa at
30 days., From the single 2. s 3.3./A rate, the beans had 0.13 pps at

- 15 days, and the forage had 17.9 ppm (15 days) and 1.8 ppa (50 days)e . -

Lima Eéans

Samples were collected from crops which had received ope application at
1.4 1b. a.1./A and 2 applications at rates of 0.7, 1.4, and 2.8 1b.
a.i./A. From the single application, the beans had residues of .54 ppm
at 14 days. PResfdues in beans were 0.21 ppm at 14 days due to 2 :
applications at 0.7 b, a.d./A.

fesidues fn the beans were U.C0 pps at 14 days and 7.0 ppa in tne forage
at 28 days due to tne 1.4 b a.i/A rate. Hesidues in the forage at U-day
ware 72.5 ppm, 52.5 ppm at 7 Jays, and 34.3 ppm at 14 days. iesidues due
10 the 2.8 1b. a.i./A rate were 0.5 ppa {n the beans and 45 ppa in the
forage at the proposed Z8 day ril. Residues in the Torage and beans were
higher at shorter Phl's snd cecreased with tiwe. :

residues of thiophanate methyl and {its retabolites in or on beans {dry or
succulent) or its forage and hay are not likely to excesd the prouosed
tolerances of 2.0 ppe and 53 pun, respectively. The levels proposed say
appear excessive; however, such levels will compensate for variations
axsected 1n tihe vesidues. o

The data for the forages are sufficieat to reflect residue levels in the
nays. Therefore, no additfonal residue data are necessary for the hays.

TEPRROA PRSI WK ST .
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Alamnds

Sauples were ebtatned from creps in Lalifornta which had been treated et
rates of 4,2 end 5.6 of. 8.1./7100 gallons (wp to 1.2X waximem rete). i
residues wore moted TR efther the nuteteats (<0.05 ppm) or the hmldls (<0.1
pim) from efther rate and at PuI's of 215 and 232 days.

Four tull. and four mut sasples, representing two varfeoties, were subsitted
as residue data. s an earlfer review of 4 tewpersry tolerance preposal
(PP7G1938, weaw 11/16/77,:M, Nelsen), we tndicated that seeh €ata wers
sdequate for & tempersry tolerance, but sdditionsl date would be mecessery
for & permaneat tolerance. Addftionally, we used data for peceas (xhich
also showed the absence. of resfdues in.suts when used (a & stailsr .uwenner)
to suppert the conclusion that resfdues In aluemds,. € present, would Y%
vl om m.-lgam of detection ({.4., loss than O.% ppu. Ses PPESGIERL for
pocan datael. . i

In view of the foregaiag, ft is reascseble to expect that resfdues, if
present, 1n aluonds vwould be below the amalytical sensitivity of the
mathod (<0.1 ppa)s Therefore, the asvatladle data ars adequate to0 show 1f
residues are preseat in almonds., .

restdues aof TH {n or on eluonds and almond nulls ere mot likely to excand
tha proposed tolerances.

y

=z

Apples :

Samples of apples were obtafmed from orchards (n California, Nashington,
Peansylvanta, Nortk Carolinag, Virginta, Caorgia, sew Jersey, Michfgan,
Gregen, and Hew York., The orchards Gud recetved air or ground
applications as proposed at propesed and exaggerated rates. Pro-dervest
treatuents alone (proposeds multiple appltcatfons at 2.9-4.4 0Z, 2.1./108
galtors water; for Floride, Georgla, South Carclinz, korth Carolfpa, and
Alabarma, wio S.8-11.7 0z. 2.1./100 gal,)

Samples were obtataed form Californfa, Washington, Pennsylvania, Yirgtata,
tew Jersey, Michigan, Oregon, and Hew Yerk which had recetved 1-17
applications at rates up through 5.4X proposed and harvested at U-120 days
after the last treatment. OQverall, restduas were <0.05~4.G2 ppw. Frou
the proposed retes, residues were 0.30-1.44 ppnv at PHI's of 0-4 days. &t
Pal's of & days aad greater, restduss were 0.10-0,32 ppe.

Samples were ocbtained form Horth Carclina ead Georgla which had recedved
11 - spplications et rates of 1X-1.4X eaxisas proposed and harvested et
0-29 days after the last treatmeat (PHI). Rostdues et G-day were 4.5 ppa;
.tti‘ days, 2.4 ppa; and 0.12-8,45 ppon at 29 days due to the proposed
rates.



IR

LA Y

Post-Harvist treatients dlome (propesed: dip or spiey -tramqnsfulm
applied:tp?

“8edes e concentration when fucorporated in.wax;and: -

owsthrough' sprays), Ca
Samples ‘were edtainad frem lfplcstrntﬂ”& squeous spiay, aquesus dip,
or &quecus drench with solution.concentratfoss of 840 »000 ppm,. Restdues
weré 2.1 ppn due to the maxfmm proposed concentratfon, Oversll, - . . :

- .
2w r‘;:,; . = et .

TR
s wnet askarie .
L

Semples.vere ehtatned from orles Treatel 5y daching vax, hand vi, ‘o wix

¥
spray at 2,000 ppn oF ‘a wax ¢ip at 5,000 Ppa (approximately 3X maximm
proposed concentration). Residues due to.the 1.2X concentration. wmre
0.31<1.6 ppa. Resfdues were 0.70-0.94 ppm due t0 the 3X coaceatration.

Pre-Harvest plus Post-Harvest trestmasts =~

Sazples were collected from apples which had received pre-harvest
treatments of 11 applicatfon at 3.5 0z, 8.1./100 gal. and harvested at a

PHI of'1 day and 3 post-harvest fabersion treatment on day 2 at a
concentratfon of 1,050 ppm. ‘Reﬁ&ue's‘ﬂer_'e‘ 2.26-3.59 ppa.

Apple By-products
. 4 -
Samples of apples which had been treated in the proposed mAnnEr were

analyzed for res{dues and essed to juice and pocace. The julce and :
pomace were analyzed for TH resfdues. The results showed that resfdues in
whole apples were concentrated fn the deliydrated pomace (3.2X-4.0X), but

RO concentration was noted in the apple Juice. .
Based on the maximm concentration factor of 4X, o Tevel of 28 ppa (4X 7 .

ppr in’ fresh apples) would be expected 1n dehydrated apple pomace. In
order to compensate for varfatfons in cancéntration factors, we believe a
level of 40 ppm would be more dppropriate (cf. 162 dry watter in fresh
apples vem:)ssx dry matter {n driéd pomace which yields a concentratfon

In vlew of the foregafng, we contider the proposed 70 pom level for
dehydrated apple pomace to be excessive. A" tolerance level of 40 ppa {5
more appropriste and should be propesed,

Rastdues of tifophanete-gathy] 1a 6r on apples or apple Sufce and Jeliies
are aot Mkely to exceed the proposed tolerdnce (7 ppm) for-apples. = |

3= YRR
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Samples of roots and tops were collected from Crops grown in California,
-Hichigan, Iowa, and Ohto which had recefved 2-4 applications as proposed
at rates of 5.6-11.2 0Z. a.8./A (up to 1.9 maximum proposed ratel. At .
the proposad rates, the roots and tops had resfdues of <0.05 ppm (8bey
none detectable) at 34-57 days after the last trestment. -At the 14X -~~~ =
rate,.the roots and tops also had residues of <0.05 ppm at 24-74 days: EEPU
after the: last trestments . Residues due to the 1.9X rate were 005 ppmin - © . . 2
reots and 11.7 ppa in the tops at day-l. At day-15, the roots had <014 - - oo
ppwt and the tops had 11.0 ppm. At the propased 2l-day Pill, the roots had: Lo
<0.05 ppw and the tops had 9.0 ppm. Residues generally decreased slowly

with tipe. At 56 days resfdues in the tops were G.4 ppa. ' -

Sugarbest roots which contatnad <0.05 ppm TH residues were processed and

the fractfons ware analyzed for TH residues. Ho detectable restdues were

- poted 1 the wet or dry pulp or the thick jufce. In view of the absence
of resfdues fa the thick Juice, 1t is not 1ikely that residues will occur

in the suger fraction. * , o

‘¥e conclude that residues of T in or on sugarbeet roots and tops are not -
Hkely to exceed the proposed tolerances. , . ‘

, P‘eaauts,

Samples were obtatned from crops in Yexas, Georgfa, iorth Carolina, Texas, .
. Alabama and Oklahoma which had been treated as proposed at vates of 5.6=12 =
“oZs elofA {up to 2% waximum proposed rate) and harvested at intervals of.= = ....”

0-55 days after treatment (PHI).

JRRRORERNY N7 RV ot toni

Overall residues in the nutmeats were 9,02-0.17 ppm at Pil's of 0.-81 days -
from 4-12 applications. ~Restdues in shalls dus to the proposed rate and

PHI (5.8 0Z. a.1./A and 14 day PHI} were <0U.1 ppm {actually 6 applications
and 17-day PHE}. #axfmum residues of 0.17 ppa wera cue to 12 applications
and a 5l-day PHI. Resfdues in nutmeats at O-day were 0.04 ppa from 6
application at 12 oz. 2.1./A (2X]. _ o

The shells had residues of 0.12-0.64 ppm due to 4-12 applications at rates
of 5.6-1Z 0Z. #.f./A. At approximately the proposed uses (6 applications
at 5.5=11.2 0Z. 2.f./A)}, the shells (or hulis) had 0.12 ppm T residues at
a 17-day piil.

The vines had overall residues of 0.16-5.7 ppm (green) aand 0,16-2.3 ppa
(cured) due to 4-7 applications at 5.6-12.0 o0z. a.f./A and PHI's of 9-65
days., At conditfons approximating tha proposed uses, green vines had a
vaxinum of 5.7 ppm and cured vines had a maxiwum of 2.3 ppa 7 resfdues.

~
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Peanut Processt ag Fractions

Nuts which contained 0.02-0,05 ppa Tit residues were processed to ofl and
meals The refined ofl had 0.01-0.03 ppm T resicdues and the ml bad
.02-0.03 ppete

td

Ho d&u m suhitttd for stoet. Hamu-. w:am of the low level of

residues fu the nutneat and the varfous fractions amalyzed, it 1s not -
Tikely that residuaes, {f any, in the soapstock woild be concentrated.

Resfdues of TH in or on peanuts or {ts by-products {weal, ofl, soapstock)
and peanut hulls are not likely to excesd the proposed tolerances.

Restdues 1n peamits foraye or hay are not likely to exceed tha proposed
tolerance (15 ppm).

So;beaus

S&zaptes of soybeans and soybean foliage were obtaimed from crops in the -
major soybean growing regions which had been treated as proposed with 1.3
ground or atr applications at rates of 5.6-16.0 oz. a.t./A and harvested

at intervals of 14-74 days after the last treatment. (The proposed use s

§5.8-11.7 0z. a.{./A when pods are 1/8-1/4 inch leag and repeat at 10-14
day mtmals. A maxioum of 3 applicatim per year is pmitted.) :

‘Ho demtable residues (<0.05 ppm} were noted in soybeans at any rate.

Sa hean By-products - soybean seed which contatned no detectable resfdues-

<0.05 ppr) were processed to meal, ofl, and scapstock. The meal and ofl
were analyzed for T residuss. Ko "detectable residues {<0.05 ppm) were
noted in meal or refined oil. The absence of residues in the ofl or meal
precludes residues in the soapstack. Horcover, the data for peanuts in
the above discussiom support the conclusion that residues, if any, in
soybeans -would not be conceantrated i{n its by-products.

Soybean foliage - samples of foliage were obtalned from crops which had
recelve appiication at 11.2 oz. a.i./A and Rarvested at intervals of
0-55 days after treatment. Resfdues at O-day were 7.5-16.9% ppm; at
7-days, 0.47-2,3 ppm; at 14-cdays, C.08-0.50 ppm; and, nu detectable
residues (<0.05 ppm) at 55 <ays. R

Res{dues in soybeans or its by-products {meal, eil, soapstock) aré not
likely to exceed the proposed tolerance (S.2 ppar) from the proposed usé.

A tolerance to cover residues ir forage and hay 1is necessary and should be
propesed. Since there is no grazing restriction, the soybeans could be

grazed on the day of treatwent. AL thds period a2 level of about 20 poe TO
could be on the forage.
a———————
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Sugar Cane

Samples were ocdbtained from crops in Hawall which were grown from seed
pieces treated with hot water dip (400 ppm TH) or cold water dip (300

). (The dip concentrations are approximately 2X the preposed rates.gp“
No detectable residues {#.D., <0.05 ppm) were noted in the suger cane from
efther treatment at 225 days after treatments and planting.

Ko data are sudbmitted for the processing fractions (sugar, bagasse,
molasses,) or forage. The absence of detectable residues in sugar cane
from twice the propesed rate fadicates that residues are aot likely to
occur in sugar, molasses, and bagasse. loreover, should residues accur,
such levels would be less than the level in the sugar cane.

Since the forage of sugar cane may ba fed to cattle and sheep, residue
data are needed to show the level of residues, if any, in the forage.
Addttionally, 1f resfdues do occur in forage and at levels greater than
that in the sugar cane, then a tolerance would ba nseded to cover such
residues.

Alternatively, a labhel restriction an the feeding of forage or fodder
grown from treated sugar cane ssed pieces would be sufficient to lessen
the Jiklihood of the livestock 1a§esttaa of residues through these
sources.

7

Pineaggles::“,;z< S I RS

Samples of fruit, rind, and leaves were obtained from crops in Hawaii.

The crops were grown frem seed pfeces which had been treated as proposed
and harvested 1.5 years after treatment. Ho detectable residues (<0.1
pem} were noted in any samples. (Thesa data were previously sutmitted and
considered in PP#761938.)

A second set of data were submitted with this petition (PP#3F¢274). o
Pineapples were grown from seed pleces treated as proposed and harvasted
at § and 22 moatus. Ho detectanle residues (<0.05 ppﬂ) #era noted in
fruft, rind, or leaves at 22 wonths, or two saaples at & months.

A second set of two sarmles (sawples PI-4 and PI-§) had residue levels of
0.07-0.60 ppm. Al levals {excent 1 at 0.87 ppm) were 2.5-8 tlues greater
than the preoposed 0.1 ppm tolerance. oreover, it is not known what
cosponeats (frult, rind, leaves) that the residue levels PeDPEScnf
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The petitfoner should be fwformed that the sauplies Fl-4 and PI-6 need to
oe mare fully fdentified. It 1s necessary to know which residue Tevels
are associated witn rruit, rind, and leaves. These data are necessary in

order to properly evaluate the proposed use and toleraace.

Sfnce the residue data are inadequate, a valld conclustion da the proposed
tolarance is not.possible. ,

If residucs are found fn the pineapple fruit, then a processing study will
be necessary to show {f residues are cancentrated i{a the procassing
fractions,

Livestock Feeding Studfes

Cow Feeding,Studies

four lactating cows were fed raqialaae!lad (ring Tatel) clif-
thiophanate methy! (cldem) equivalent to 15.5 ppa in the diet daily
for 11 days. 11k and fecal samples were collacted perfodically and
analyzed for radioactive resfdugs. Following the end of the feeding
pariod, the anizals were sacrificed, and tissue samples were collected
analyzed for residues of Ti and its retabolites.

nd

o

Approximately 33-89% of the total daily dosages werc cxcreteds urine,

59-68%; feces, 17-24%; milk, 0.5-0.5%. Residues in 11k plaleaued at 4-6
days after the onset of feeding, and milk residues were 0.06~0.12 ppm. . .~

during feeding.

Zesidues were distributed ihroughout the body. Tissuc residues “wret
liv*r, 1.1-1.5 pom; kidney, G.4~0.5 ppr; suscle, U.03-0.09 pp; fai,

.03-3.05 zpae

Ancther study wes submiited in which six lactatin LS (Cﬁxs/ Woun ) ware
fed ¢ cobination of radiclabelled C14-TH and uﬂl::&l‘ad i 231:, at
Tevels equivalent ta 15, 4u. and 134 ypa for 30 Jays. f11x s3ples wars
-»Ilec*ar ally aud ap*ljz» for radiclabellec residuss. After O P days,
the aninmgls were sacrificeq, and fissue saiples were Lfllccth dnﬂ
gnalyzed for resfaues. Tha following tabulation shows ithe residue levals
from the vacious fesding lewels,

-»I
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Poultry Feeding Studies

Thirty laying hens were fed radiolabelled clé-thicphanate iethyl

{(C14.T:) dailly at a level equivalent %o &0 pp In the diet for ten

days. Eggs were sampled at perfodic intervals and analyzed for residues.
The birds were sacrificed at the end of the feeding period, and tissues
were analyzed for radioactive residues which were expressed as ppm T,

In egﬁi}tafat ridtcactfiity reached a plateau at about day-<7 of the study.

Haximum residues noted were 0.26 ppm. The total radioactivity levels were
deterained by acld digestion and liquid scintillation counting techniques.
Residues in eggs and tissues were also analyzed chemfcally by the HPLC
wethod (see Analytical. Hethods), characterized, and fdentified by HPLC,
thin-layer chromatography (1L}, and Mquid scintillation counting {LSC).

The résidué tn eqgs consisted orimarily (average, $5%) of TH and its
metabotites H3C and S-hydroxy-iigC.

In tissues;-the residues consfsted primarily of TH, ?8C, 5-0H-HBC, and
5-0H=1BC sulfate. Residue levels in tissues were 3.01 ppw (fat)and 0.94
pom (breast and leg).

Ia ancther study 10 laying hens were fed a combinatioa of unlabdelled and
radiclabelled Cl4-TH at doses equivalent to 10 ppm and 50 ppm TH
daily,£or 30 days. Eggs were sampled abt regular irtcrvals and analyzed
for cl =radicactivity. The birds were sacrificed at the eond g¢f the
feeding perfod, and tissue samples were collected ang analyzgﬁ for
cld.activity. Radisactivity found was expressed in torms of TH
residues. The resulis are tabulated below.

TGTAL RESIOUES FLUND (PPH)
FEEDIHG ,
LEVEL (PP} £GGS HUSCLE FAT LIVER | KIszEY
0,061~ 0.09 g0 | 0.0« 3.102-
16 o
(.031 G447 lo.195
L .1?1" ang G.é;;‘; ’.}.ut)a‘ :4‘ .441-
53 -
3,377 Looye jl.221

- n.-’un!..i_“
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ieat, iMlk, and Eaqgs

Apples, apple pomace, almond hulls, beans, bean forage, peanuts, peanut
cal, peanut forage and hulls, soybeans, soybean forage, soybean meal,
sugar-cane forage and wolasses, sugarieets and tops, and pineapple bran
may be used as livestock feeds. Considering the various levels of the -
feed ftems fn the diet and the level of residues expected in each item,
maximun levels of resfdues which could be ingested by livestock can be
estimated. The animals and the maximum fngestion levels are as follows.
Cattle (20 ppm); non-egg laying poultry {2 ppi); eg9g laying poultry (0.3
opm); swine (6 ppm); horses (12 ppm); and sheep and goats (20 ppml.

Through the use of the above ingestion levels and the cattlie and poultry
feeding studies, the lsvels of restdues likely to occur in eggs, wmilk, and
tissues can be estimated. The various levels are as follows:

Cattle - uiflk {1.25 ppm), liver (2.75 ppm), kidney (0.25 ppm), muscle and
E‘GIHW)‘

Poultry - eggs, liver, kidney (<0.1 ppm)
Swine - Viver (0.75 ppa), kidney (<0.1 ppa), other tissues (<0.1 ppm)

Horses - liver (1. 25 ppre}, kidney and other tissues (<0.1 ppia)

aheep and Coats - liv&r (2 75 pp), kfduey (G.25 pp=), other tissues (<0.1

aesidues of thiovtauate and its metabolites will occur in eggys, milk,
meat, fat, and meat by-products of livestock [5180.6(a)(1)}]. The proposed
tolerance levels are 1nadeauate and will not generally cover the residues
1ikely to accur in e23as, anlu. and meat. Tne following tolerance levels
ars appropriata,

Atk Hver of swine and norses 1.7 ppa

Liver of cattle, geats, and shegp 2.3 ppn _

Kidney of catt1&; qoats, and sheep Uel popi
Euys; weai, fat, and rmaat by-products of 1ivestock

{except Viver and kianay) del ppa a2
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Gther Consideratfons

The fungicide benonyl eand the fungicide thiophanate wmethyl have as conmon
residue cowponents metabolites which contain the benzimidazole motety.
This sftuation is adequately covered {n §180.3(d}{10)~Tolerances for
Related Pesticide Chemicals,

As a result, no problems are expected because of the establishing of

tolerances for thicphanate methyl on crops which have established
telerances for denomyl.

TS-T69:RCB:A. Smith:gs:X77324:CME2:RMB10:7/30/80
cc: RF, Circ., A. Smith, Watts, FDA, TOX, EEB, EFB, PP#OF2274/9H5241
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