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SUBJECT: PP3P2947/FAP#3H5411: Chlorpyrifos in ,
or on Wheat. Evaluation of analytical method and =
residue data. Accession No. 071865 -

TO: J. Ellenberger, PM 12 L ‘
Registration Division (T8=~767) ' : , o

Toxicology Branch ' .
HED (T8-769) : !

PHRU 5 Charles L. Trichilo, Chief ' / :
' Residue Chemistry Branch oo
HED (T5-769) |

FROM; V. Prank Boyd | W .
;  Residue Chemistry Branch /4 ,

HED ('1‘8-769 )

Dow Chemical Co. proposes the establishment of tolerances for combined
residues of the insecticide chlo:oyyritos’ (0,0-diethyl-0-(3,5,6-trichloro~2~ ~
pyridyl) phosphorothicate; trade name Lorsban™, and its metabolite 3,5,6~trichloro~
2-pyridinol (TCP) in or on wheat grain at 0.6 ppm (of which no more than
0.3 ppm is chlorpyrifes) in or on wheat straw at 6 ppm (of which no more
than 4 ppm is chloxpyrifos, in or on wheat forage at 3 ppm (of which no more
than 2.5 ppm is chlorpyrifos)., A feed additive tolerance is proposed under
21 CPR 561,98 for combined residues of 2 ppm (of which no more than 1 ppm
is chlorpyrifos) in or on milling fractions (except flour) of wheat. '

Tolerances for combined residues of chlorpyrifos and TCP have been
established under 40 CFR 180.342 in or op various commodities, ranging from
.0,05 to 15 ppm. Food additive tolerances are 1.5 to 10 ppm under 21 CFR
193,85, and feed additive tolerances combined under 21 CFR 561,98 range from 1
to 15 ppm., Tolsyrances for residuss of chlorpyrifos and its metabolite TCP ’
have bsen established at 0.5 ppm in milk fat (reflecting 0.02 -ppm in whole
milk)s 2 ppm in meat, fat, and meat byproducts of goats, horses, and sheep;
0.5 ppm in meat, fat, and meat byproducts of hogs and poultry (including

.~ turkeys); and 0.7 ppm ip eggs. ~

‘A temporary tolerance for wheat was established in connection with ;
PP#1G2438, . , ' \




'm. mnbolim o£ chlorpyriﬂos in plants and nnimala il adoguatcly
undcrltood The residue of concern in both plants and. mhuls aonshtl

e

2. Moquuta analytical mthodc nrc availabla fcr oniorcmnt yurpou-
} _ ahlo:pyzi!.os and 3,5,6-trichloro-2-midinol.’ :

to d:aw a conclusion on thc ;doqucy of the yzopoud tohr ‘, - ‘( :

‘submitted’ for tho ujoz wbut growinq areas and. loio Asta’s
.. ‘submitted. for: the Rast, The data. alrudy ‘submitted £ vheat
.. ..that the now proposed tolerances ‘for grain and :trcv are
and thut h.‘l.gho: toh:mu nud to ‘be pzopouod.

b Because we cnnnot dxaw a concluli.onion the’ adequucy of
for wheat grain, we can also draw no conclusion on the
ed food additive tolerances for wheat milling fractions.

the milling ‘studies are- adnquto for us to conclude that the pct:l.tioncz
should propose food additive tolerances £or whoat nilling : nctionl I(except
ﬂour) at a lcwl 3x thn tolcrum

4.  Bocmn wo can dxaw ho. oonc!.u:ion as to appzopruto tolorunco ‘lovols_zo:
- wheat (grain, forage, straw, milling fractions), we cannot drav’a aouc_lulion
on the adequacy of the existing meat, milk, poultry and.,pqq toh:uwu. to

cmr ucondary ::u!.dnu :clulting in thon couoditiow tro- ‘the proposed

+

5. :c . should be called to tho attention of the pctitiomr “that m,eolounq
- d for the Lorsban.F (EPA Reg. !lo. 464-404);

be roqui:od dcgondcnt on nh unsmnt of the data.

"Achaugomy

5. '!hcro ars no chcx, Mexican or cmdian tolormo- :or chlorpyzifoa :Ln;
- wheat. Codex limits are established for other commodities based on the
ER xuidm as chlorpyrifos only. Ve cannot recommend -for the Codex limits
R because the U.S, tolerances are expressed in terms ‘of pu:-nt ‘and the

' _;,~ .' uci;aboliu, bocauu TCP may be a -iguiﬁcant part ot tha residue.

’ m L.

. Y
m'rocouund against the nubluhmnt of the pmpond tohnmsj:or the
reagons stated in conclusions 3a, 3b and 4. "mo potitiom ‘should also:be
pads ayare of concluion 5. T '

mm:r INGREDIENT fiN‘Fb;iMAT'IZON 18 80‘:




*’Additionul rul.duc data £or whcat grain ’ fozaqo and stzaw £ron tho
major growing. areas and also some data from the ‘eastern state
. “Bigher tolerances should be proposed for thase commodities as ,nud.d
... The existing data show’ that thc propoud tolcnnco are
' ».;for qn:l.n md straw.- S

: rood additivo tolormu :hould bc propoud foz,whut xpillinq_ ractionc

. (except flour) at a level 3x that _deemed nocuury for wheat gtd,n
" These fdod additive tolerances will be established ‘under; both’21.CFR
: 193 and 21 CPR 561 -inca both hmn and minal oon-oditiu are’'involv

v ‘Upon ruolution of . the above quution, tho ad‘quacy_ i !:hc existing
q‘.*nut, milk, poultry and ogg' bolcrancou will n«d ‘to bo doumimd

Dmn.zn cousmmuous

mc tomlation propoud for use on whut 1- Iptsbnn 48 Inlocticidc,

| Reg. No. 464-448, an emulsifiable 1liquid containing 40.7% of the ,uct:l.v
., ingredient chlorpyrifos and 22.8% of the active inqrudicnt azo-atic petroleum
.+ derivative solvent, The inert 1ngrod.!.onts and the petroleum -olmts :I.u th:l.s
.- 'formulation are clearsd under 40. CFR 180.1001. However,)
‘evaluated by FDA as a carcinoqon by chronic ingestion, placinq its "ua-pt
lutus’in joo;ardy (nm D. Ritter/O.E.. sayntcr, 3/18/83)- -

‘He havo ptovionsly concludod that no rn:l.duo problm "ar. -cxpocud from

.;;hc'ummctn:inq impurities (. Smith, 5/3/74, PP4P1445)._'

Cy

i-l'p'zgg_g sed use -

mly Lorsbau 4E at 0.25 to 1,0 1b ui/a by qround or air as a broulcm;

tolur spray to control aphids, armyworms, cutworms, and grasshoppers in
.wheat. Do not apply more than 1.5 lbs ai/A, per season. Do not-apply within

28 dly' of a harvest at rates up to 0.5 1b act/A. At rates over.0.5 1b-
act/A; a 42-day PHI is- to be observed, ‘These PHI's would be appliclbh to.
harvest of grain and strav, Thers is also a restriction against gruinq or
otherviss £ud£ng txutod wbont :ouqe within 14 dlYl of applicution.

u-m:o of tho: Ruidnﬂ

The uubolin ¢t chlorpyr:l.tou :Ln plants and ani:uls hu - beer pmiou!.y
discussed in our xeviews of PP3F1306 {corn, beans), PPOF2281° (cpplur :
soybeans) , PP1P2575 (citrus), and PP2E2584 {grapes), . ‘In view of the’ mx,
conclusion (PPOF2281, W, Dykstra, 10/21/81) that unidentified metabolites
zound in the apple and soybean studies are not of ‘toxicological’ liquuicanco,
ve' nitonto our preyvious conclusion that the mubolin of . chlorpyritot in-:
plants is adequatsly understood and the residus of concern consists of
chlorpyrl.f and its mubou.tc 3 5 G-tzichloxo-z-yyrﬁ.dinol TCP)
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 In animal metébolism studies involving rats, cows and goats, the major
‘metabolites were parent chlorpyrifos and TCP (and conjugates of TCP). We
consider the metabolism of chlorpyrifos in animals is adequately understood

and the residue of concern consists of chlorpyrifos and its metabolite TCP..

Analytical Methods:

The analytical method for chlorpyrifos, entitled "Detemmination of -
Residues of 0,0-Diethyl O-(3,5,6~Trichloro-2-Pyridyl)Phoephorothiocate in
Sugar Beets and Solid Process Fractions by Gas Chramatography” (J. H. Wetters
 Method ACR 73.5) is essentially similar to Method I in PAM II. In principle
_ the method for chlorpyrifos in wheat forage involves extraction by blending

with methanol, transfer to hexane after evaporation of the methanol, and
partitioning with acetonitrile. The residue is transferred back to hexane
- and cleaned up on a deactivated silica gel colum. Quantitation is by gas
chramatography using a flame photametric detector. A study is included in
this petition demonstrating that a single polytron homogenization with methanol
has an efficiency of >99%. ' , ‘ Rt b

' The analytical method for 3,5,6~trichloro~2-pyridinol is Method VII in

" PAM II. The TCP is extracted with methanolic sodium hyroxide, to hydrolyze

any chlorpyrifos to TCP. An aquecus solution of the hydrolyzate is washed

with benzene (discard), and then acidified, and the residue extracted into

benzene. After cleamup on acidic alumina oxide colum and additional cleanup

. by partition with sodium bicarbonate, the residue is derivatized with N,0-bis
~ (trimethylsilyl) acetamide to form the trimethylsilyl derivative of pyridinol

which is quantitated by electron capture GC.

The PAM II Method II is essentially the procedure used in Nortom, E. |
'J., 1980 "Residues of Chlorpyrifos and 3,5,6~Trichloro~2-Pyridinol in Vhea .
Grain, Straw, and Milling and Baking Fractions.” PR e

' These methods using flame photometric detection for chlorpyrifcs and .
electron capture detection for TCP were employed for analysis of all wheat
samples. The lower sensitivities in wheat were 0.01 ppm (grain) and 0.05 ppm
(forage, straw and milling and baking fractions) for chlorpyrifos, and 0.05
ppm (all fractions) for TCP, ‘ . : ‘ e

Recovery from fortified samples averaged 98% chlorpyrifos and 90% TCP
for grain (concentration range of 0.01 to 1.0 ppm), 97% chlorpyrifos and 85%
ICP for straw (concentration range of 0,05 to 2.0 chlorpyrifos and 90%
ICP ppm), 93% chlorpyrifos and 90% TCP for green forage (concentration range
 of 0,05 to 20,0 ppm), and 84% chlorpyrifos and 77% TCP for milling and baking =
" fractions (concentration range of 0,05 to 2.0 ppm). These average recoveries
were found in.samples fortified at the time of freezer storage and analyzed .
‘as indications of storage stability at time of analysis of treated samples,

We conclude that adequate methods are available for enfb:mht putpoau



. Residue Daﬁa

Studies were conducted in nine states (CA, ID, IL, KS, MI, ND, OR TX & e
\ WA) containing approximately 63% of all the wheat acreage in the U.S. (aocording S
. to Agric. Statistics). Eight studies were submitted for grain and t'ive were .
; submitted for forage. v

Muimm residues found in or on wheat follading application of 0.5 to s
~ 1.0 1lbs ai/A (max. 1.5 1b ai/A per season) of chlorpyrifos as Lorsban 48, are
- summarized in the follming table: ; o

| ‘ Method of PHI =~ Residue Found (ppm)
Substrate - Location Application (Days) Chlorpyrifos TCP Cmbined

Grain Oregon Mr 8 0.23 (0.3) 0.38 0.61 (0.6)
Strar ~ Oregon Mr . 28 4,2 (4.0) 1.6 5.8 (6.0)
Forage Texas Ground 14 2.3 (2.5) 0.23 2.5 (3.0)

Milling and mkinlkrwtim

Grain I1linois Ground 14 .25  0.80 (0.6)

0.55 (0,3) O
Grain Illinois Ground 14 1.5 (1.0) 0.63 2.1 (2.0) -
Straight Grade Illinois Ground 14 0.08 (~) 0.06 . 0.14 (~-) -
Break shorts  Illinois Ground 14 1,0 (1.0) 0.42 1.4 (2.0)
Red shorts = 1Illinois Ground 14 1.4 (1.0) 0.62 2.0 (2.0)
Red Dog : Illinois Ground 14 0.47 (1.0) 0.15 0.62 (2.0) -
Bread e Illinois Ground 14 0.06 (-) 'ND - 0,06 (-~)

( ) Parenthetical numbers are proposed tolerance.

These data show that the proposed tolerances for grain and strw will
be exceeded,

' Eurthermore, we do not believe that the eight studies for grain and
straw and the fiwe studies for forage are an adequate bhasis upon which t:o
establish tolerances for 'such an important crop as wheat,

Pdchtional residue data are needed from the major wheat gz'cwing areas
~and from eastern states for wheat grain, forage and straw.

< ~ The milling study is an adequate basis upon which to establish tolerances
for milling fractions. The data show a 3-fold concentration of residues in
milling fractions (except flour) processed from treated wheat. When the
 petitioner has obtained the additional wheat data as requested above, he
. should also propose a food additive tolerance for wheat milling fractions -
- {except flour) at a level 3x that of the grain tolerance level., Food additive
: ftolsmm should be established under 21 CFR 193 and 21 CFR 561. ) .




100 R Liald svine at levels up to 10 ppm and chickens at levels up i:o 10 pp-.

.combined residues and chlorpyritcs separately expressed hal boon p:opo.od

ot.bcz Considerations

Meat, Milk, p‘o'ulgx and Eggs

Wheat grain, forage, straw and milling fractions are livestock f«d
items, 'm. grain and milling £ractionn are poultry focd items,

. Tolerances have besen utabluhod for meat, milk, poultry and bqqs to
cover secondary residues resulting from ruidnn on other fud M:.ll with
al:udy established tolerances. .

Feeding studies have been submitted £or cattls at hodinq lov.h up to -

Bocuun ve cannot draw a conclusion as to apptoprutc tohrnwo 1"01.

. for vheat grain, forage, strav and milling fractions, we are not making a

conclusion on the adequacy of the already established tolerances for -ut,
milk, poultzy and eggs to cover secondary residues in these ao-oditiu as
a result of fesding the treated crop. . . , : ;

A revised set of tolerances for meat, nilk; poult.ty and ogyl usihq

(Amc, 9/8/83 PP#372884)

An International Residue Limit Status Sheet is attached. Mo are no : o
inumtiml or Codex tolerances established for wheat. el

|




CC: R.F., Circu, Reviewer, TOX, EEB, EAB, Petition No. 3r2947

FDA, Robert. Thompson
‘RDI:Section Head:RSQ:Date:1/16/84 RDS:Date: 1/16/84
TS-769:RCB: Reviewer:VFBoyd: RAVEN: 1/19/84:CM#2'RM 700¢
Corrected by LDT:1/20/84

365411




INTEPMATIONAL RESIDUE LIMIT STATUS

CCPR ﬂOo 17

COM statxu

uocodurtopon:l..
( /Btopsozabovo‘

Residue (Lt Btep 9):
chlorpyrifos only
Crop(s) Limit (mg/kg)

none (on wheat)

5H5411 Boyd 11/3/83

Proposed U. 8. Tolerances

Residus; ucn

and its ntabouum .

crop(s)  mol. (ppm)
Wheat Grain 0.6 (< 0.3 ppm
: . chlorpyrifos

Wheat Straw = 6.0 (< 4 ppm
‘ chlorpyrifos

Wheat Yorage 73.0 (<°'2.5 ppm




