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SUBJE_CT : The HED Chapter of the Reregastratlon Ellglblhtv Decision Document
- (RED) for Pendimethalin (Chemical number 108501; Case 0187}

FROM: Mary R.A. Clock, Biologist _ - @W"a“ CQ_O‘W(/

Risk Characterization and Analysis Branch
Health Effects Division (7509C)

THRU: Michael Metzder, Acting Chief L/ y )
~ Risk Characterization and Analysis Bra :

Health Effects Division {(7509C)

and _ ' ~
Stephanie Irene, Acting Director , _
~ Health Effects Division (7509C) 3[5[5G

TO: ~ Sherry Sterling, Acting Chief
' Reregistration Branch
B Speclal Review and Rereglstratlon Division (7508W}

. "Please find attached the Human Health Assessment for the Pendimethalin

"~ Reregistration Eligibility Decision Document (RED). This chapter includes the

" Hazard Assessment from William Greear in Toxicology Branch | (Attachment 1},

~ the Product and Residue Chemistry Assessments from Bonnie Cropp- -Kohlligian in

__ the Chemistry Branch/Reregistration'Support (Attachment 2), the Dietary Exposure

_ Analysis from Mary Clock in the Risk Characterization and Analysis Branch-
(Attachment 3}, and the Occupational and Residential Exposure Assessment from
John Leahy in the Occupational and Res|dent|al Exposure Branch (Attachment 4)

'cc. W.Greear/TOX 1 B.Cropp-Kohlligian/CBRS E. DoerISAB |
J.Leahy/OREB M.Clock/RCAB P.Deschamp/RCAB

H.Jamerson/RD - J.Mitchell/SRRD-
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HED Chapter -~

PENDIMETHALIN

~ In this document, which is for use in EPA’s development of the pendimethalin Reregistration

Eligibility Decision Document (RED), HED presents the results of its risk characterization of -

the potential human health effects of dietary, and occupational and residential exposure to
. pendimethalin. Included is a discussion of the product chemistry, toxicology, and residue
chemistry data that have been submitted as well as HED's recommendations for risk
reduction and mitigation. At the present time, there are no Office of Water drinking water
regulations or Health Advisories for pendimethalin; thus, this risk characterization does not -
_include ingestion of pendimethalin contaminated drinking water or any exposures to .
~ pendimethalin contaminated ground or surface water. Howcm',lfuponeompleuonofme
Ecological Fate and Effects Division Chapter for the RED a concern is apparent this may
change. : o : _ _

L scm«caass:;ssm | L .

A PHYSICAL AND CHEMICAL pnommes ASSESSMENT .

AﬂperhnmtdahmquuemumsnsﬁedformeQOSTandmepmdlmahahnTGAl
however additional product-specific data (physical/chemical properties) are outstanding for
the 86.8% and 60% FIs. Provided that the Registrant submits the data required in the
attached data summary tables for the 86.8% and the 60% Fls (Appendix I, Product '
Chemistry Data Summary), and gither certifies that the suppliers of beginning materials and
the manufacturing processes for the peadimethalin technical product and MPs have not
changed since the last comprehensive product chemistry review.of submits complete updated
product chemistry data pacikages, HED has no objections to the reregistration of -
pm&muhahnmmmtopmductchmmmydatamquumm -
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HED Pendimethalin RED
1. Description of Chemical |

Pendimethalin [N-(1-ethylpropyl)-3,4-dimethyl-2,6-dinitrobenzenamine] is a selective
~ herbicide registered for control of broadleaf weeds and grassy weed species.

J\/cn'
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cg,

Empirical Formula: C,3H,4N,0,
Molecular Weight:  281.3

CAS Registry No.: 40487-42-1
Shaughnessy No.: 108501

2. Idennﬁcanon of Act:ve Ingmdlent

Pendimethalin is an orange-yellow crystalline solid with a melung pomt of 54-58 C. Itis
soluble in chlorinated hydrocarbons and aromatic solvents such as methylene chloride,
acetone, and xylene, but only soluble in water at <05ppmat20C Pmdlmetlnlmmstable
under acidic and alkaline conditions.

3 Mamfacmﬁn;-ﬂsi’roducts
.A search of the Reference Files System (REFS}conducted 9!14195 ulmhfiedthree
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. . pendimethalin

under Shaughnessy No. 108501: the 90% technical (T; EPA Reg. No. 241-245), and the
86.8% and 60% formulation intermediates (FIs; EPA Reg. Nos. 241-291 and 241-281,
respectively). ﬂnlymeAmmmCyananudQO‘lT andSﬁS‘landGO%Flsmsubjectm
arereg:smnondtglbmtydemm
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HED Pendimethalin RED

Reregistration Standard Update dated 3/19/90 required additional data concerning GLNs 62-2
and 62-3 for the 0% T. As was Agency policy at that time, data pertaining to the 86.8%
and 60% FIs were not reviewed in the Update because the products were registered after the
Guidance Document was issued. Data concerning the FIs have since been evaluated by
e1ther the HED’s Chemistry Branch or Registration Division (RD).

. In addition because pendimethalin contams dinitroanilines, a discussion.of the potential for
formation of nitrosamines and analysis of the 90% T for the presence of nitrosamines formed
durirlg manufacture and storage of the product was required. Submitted data indicate that no
volatile nitrosamines are present (<0.5 ppm) and that total nonvolatile nitrosamines are
present at less than 100 ppm.. . The Agency had previously determined that concentrations of
N-nitroso-pendimethalin below 135 ppm were required to maintain the associated upper risk
below 1x10¢ (45 FR 49600). .

The current status of the product chemistry data requirements for American Cyanamid

. pendimethalin products is presented in the attached data summary tables (Appendix 1,
Product Chemistry Data Summary). Rcfer to these tables for a listing of the outstanding

product chemistry data requmments
B. HUMAN HEALTH ASSFSSMENT
1. HmrdlDose-Rﬁponse Asmsmmt

Themmmlogydatabasefm'pmdmetmhnuadequateandmﬂsupponmmg:manm
ehgxblhty 'Iherearenotthtagapsatﬂnsume

-a. Acute Tomty

mnbhbehwmmmﬂnmﬂnofmwamsmdmmmmmethahnmdme
- toxicity categories for the different routes of administration:

Fable 1. Acute Toxicity Values of Technical Pendimethalin <

- | DG = 1250 meng |

| MRID 00026657) LD(F) = 1050 mg/kg |

'} Dermal LDy, in rabbit ID, > 5000 mghkg | . v

| mhaiation LCyyin mt LCy > 320 mg/L (nominal | v -
| (MRID 00073342) .. concentration)



HED Pendimethalin RED

Eye irritation in rabbit* Slight conjunctival irritation : I
(MRID 00026657) - '

Dermal irritation in rabbit* No irritation IV
(MRID 00026657) :

Dermal sensitization® Nonsmsiﬁzing . . N/A
(MRID 00153767)
a Not required for the Technical Grade Active Ingredient; presented

b. Subchronic Toxicity
Wha%yfee&ngsmdymmmomwﬂﬁ),pmmmaﬁn
technical (98.7%) was administered to groups of 10 males and 10 females RH Wistar rats in
the diet at levels of 0, 800, 1,600 or 3,200 ppm (corresponding to 0, 80, 160, or 320 B
mg/kg/day). UnnewasdarhuthancmﬁnlsmthelﬁOOand3200ppmgroups At 3,200
ppm there appeared to be increased liver weight. The LOEL is 3,200 ppm (320

mg/kg/day) based on increased liver weight. The NOEL is 1,600 ppm (160 mg/kg/day).
Although this study is classified as Supplementary it provmdea useful mformauon

Ina 13-week feedmg study in rats (MR]D 00156081), AC 92,553 (pmdunethahn 92.1%,
Iot#AC3528-129-l)wuadmmMedmmupsof30nuleand30fam]cChaﬂuRwu
CD(SD)BR rats in the diet at levels of 0, 100, 500, or 5,000 ppm (corresponding to 0, 10,
50, or 500 mg/kg/day). At 5,000 ppm, mtsdmplayedadarkydlowdmolomnonofthe
urine and yellow discoloration of abdominal fat. Body weight gain and food consumption.
were decreased,. The hematocrit and hemoglobin levels were decreased and the number of
platelets slightly increased in males. There was an increase in pale or mottied livers in males
- and dark red.thyroids in both sexes at 5,000 ppm. The absolute weight of the liver was
increased in males and fernales. . Diffuse hypertrophy of the liver was also observed. The
LOEL is 5,000 ppmu (500 mg/kg/day) based on decreased body weight gain and food
consumption, deereased hematocrit and hemoglobin with an increase in platelets in
males, wnvu'weight,mdthymlds andhype:ﬁophyotthellm TthOELh

hamdl}wnkfwﬁngmﬂymmuMDMSM),AC%Sﬁmhnm |
(pendimethalin) was administered to groups of 25 male Long-Evans rats in the diet at levels
of 0, 25, 50, 100, 500, or 2,500 ppm (corresponding to 0, 2.5, 5.0, 10.0, 50.0, or 250
-mg/kg/day). mzmwmmmmsedtosomppm(mww&y)fmmma—'
13. There were no adverse effects noted with respect to mortality, body weight and gross
. and microscopic examination of mammary glands, The LOEL was not determined. The

4
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HED Pendimethalin RED

NOEL was greater than 2,500 ppm (250 mg/kg/day). Although this study is classified as
Supplementary it provides useful information.

In a third 13-week study in rats (MRID 00059469), AC 92,553 technical pendimethalin was
administered to Sprague-Dawley rats in the diet at 0 or 2,500 ppm (corresponding to 0 or
250 mg/kg/day). There were no adverse effects noted with respect to mortality, body weight
and gross and microscopic examination of the mammary gland. The LOEL was not
detetmmed. The NOEL was greater than 2,500 ppm (250 mg/kg/day). Although this -
al.uuy is classified as Suppiementary it ptovxdu useful mformanon :

In a special 92-day thyroid function feedmg study (MRID 42054601), AC 92,553

(pendimethalin, 92.6%, Lot #AC5213-72A) was administered to groups of 80 male
CD([Crl:CD(SD)] rats at dose levels of 0, 100, or 5,000 ppm (corresponding to 0, 4. 98, or
245.4 mg/kg/day) for 28 days. Groups of 20 male rats were sacrificed at 15, 29, 57 and 92
days. At 100 ppm there was decreased total T, 1T;, tota.lfreeTm.ndmcreasedpercmt Ts,
increased follicular ceH height and decreased area occupied by colloid. At 5,000 ppm there

. were decreased body weight and food consumption compared to controls, increased thyroid’
_ weight, decreased.total T, total Ty, 1T;, total free T, and ['®I}-T, to transthyretin bonding, _

increased percent free T,, percent free T, and {**1}-T, to albumin binding, increased
follicular cell height and decreased area occupied by colloid and ultrastructural thyroid
changes. Mostpanmetmwmrevmbleaﬁam&:mtmbmdedemeptfordectm

body weight. The LOEL was 100 ppm (4.98 mg/kg/day) based on thyroid effects. The
Nommhamwom«mwdm o

InaspeaalSﬁ-dayfeedmgsmdymdummnethyrmdfuncum(hmm43l35001), groupsof
65-70 (5-15 per sacrifice time) male Crl:CD(SD) rats were treated at dose levels of 0, 500 or
5000 ppm (0, 31 or 292 mg/kg/day) of AC 92,553 (pendimethalin, 92.6%, Lot #AC5213-

_ T2A) in the diet for 28 days. A fecovery period of up to-28 days was employed. There

were no deaths or clinical signs of toxicity during or after the treatment period at either dose.
At500pprn there was decreased. total T,.(38%), rT; (25%) and total free T, (28%) and
increased percent free Ty (13%), increased follicular cell height (40%) and decreased area
occupled by colloid (51%) during treatment. At 5000 ppm, body weight (8%), body weight
gain (29%) and food consumption (15 %) were decreased compared to controls during the
treatment period. Thyroid changes during treatment with 5000 ppm included: increased
absolute (15%) and relative (23%) thyroid weight; decreased total T, (74%), total T, (25%),
1Ty (36%), total free T, (40%), and [**T}-T, to transthyretrin binding; increased percent free .
T, (117%), percent free T, (26%) and ['*T)-T, to albumin binding; increased follicular cell -
height (75%) and decreased area occupied by colloid (45%); ultrastructural thyroid changes
were consistent with mild to moderate TSH stimulation except for the accumulation of dense-
bodies in the cytoplasm which may be reaction products of AC 92,553. Most parameters
were reversible after treatment subsided except for a slight decreased body weight compared

, hoeontrols(‘?%)atsal)ppm TlmewenochangumTSH tonlﬁ'eeT,ordnameterof



HED Penc-limethalin RED

folhcular cells. The LOEL was 500 ppm (31 mglkglday) based on thyroid eftects The
NOEL could not be determined.

"In a special 14-day feeding study to determine thyroid function (MRID 43135003), AC
92,553 (pendimethalin, 92.6%, Lot #AC5213-72A) was administered in the diet to groups of
10 male Crl:CD(SD) rats at dose levels of 0, 100 or 5,000 ppm (corresponding to 0, 10 or
500 mg/kg/day). At 5000 ppm AC 92, 533 for 14 days, TSH was increased and T, and T,
were decreased. No treatment related effects were observed for 1T, levels, ihyroid weight,
131y yptake in MIT, DIT or T,. There was a significant increase of *'I uptake by the thyroid

. ofra.tsmtheSOOOppmgmupandanmcrusemmeorpomnonof“‘ImT, Total T, and T,

levels in the thyroid were not affecteéd by treatment at 5,000 ppm. The LOEL is 3,000 ppm
(500 mg/kg/day) based on thyreid effects. The NOEL Is 100 ppm (10 mg/kg/day).

In a second special 14-day feeding study to determine biliary excretion and hepatic
metabolism, AC 92,553 (pendimethalin, 92.98%, Lot #AC6539-77A) was administered to
groups of 10 male Crl:CD(SD) rats at dose levels of 1, 100, or 5,000 ppm (corresponding to
0, 10, or 500 mglkg/day) Ingsuon of 5,000 ppm produced decreases in serum T, and T;
with a compensatory increase in TSH. Also increased were liver weight, bile flow and
cumulative biliary excretion of *® I-T, with a slight increase in T,-glucuronytransferase
activity detected by generation of '® I-T, giucuronide from '* I-T, in vitro by hepatic
microsomes. The increase in enzyme activity was also- demonsuatedmbyaagmﬁmt
increase in biliary excretion of ' I-T,-glucuronide. The LOEL Is 5,000 ppm (500
mglkglday) based on thyrold effects. The NOEL Is 100 ppm (10 mg/kg/day).

i ma%dayfw&ngmﬂy(mmm&n),pmﬁmeﬂuhnm
adminismedmgmpaofadogmdmlevdsofo 62.5, 250 or 1,000 mg/kg/day. Body
weight loss was apparent at 250 and 1,000 mg/kg/day. The LOEL is 250 mg/kg/day based
on body weight loss. - mNOELk&Jsty Alﬂmghﬂmsmdyuclamﬁedas
Supplemmmynpmvﬁuueﬁﬂmfomaﬂon :

-

haMyWMhMMWIWﬂ)AC%SﬁWMm
98.7%) was administered to groups of 2 male and 2 female beagles in the diet at dose levels
of 0, 0.625% or 1.25% (corresponding to 0, 125 or 250 mg/lg/day). A third test group
received 5% ia the diet (corresponding to:1,000 mg/kg/day) for 30 days. The protocol was
changed so that dogs received the compound by gelatin capsule from days 17 to 30. Food
consumption and body weight were decreased in all treated groups compared to controls. -

. The LOEL was 125mg/kg/day based on decreases.in body weight and food .
consumption. The NOEL could not be determined. Althmmhthnmdylsclassxﬁedas
Supplemmtaryltprowdauwﬁdmfmuon B

"

bt

Ina30-dayfeedmg mdymm@mmmlm?ﬁ).m . '_

-tthml@S?l]madmmn&edhmoﬂOmﬂeandIOfmnleCP-ltmeemﬂn



HED Pendimethalin RED

diet at levels of 0, 500, 1 ,6C0 or 2,000 ppm (corresponding to 0, 75, 150 or 300
mg/kg/day). There were no adverse effects with respect to mortality, body weight, food
consumption and organ weight. The LOEL was not determined. The NOEL is greater
than 2,000 ppm (300 mg/kg/day). Although this study is classified as Supplementary it
provides useful information.

mmaﬁmmmhaﬂ-daydermalmmty study(MRID(X)O26663), AC 92,553
(pendlmethahn)wasdeﬂmﬂy applied to the back of 3 or 4 New Zealand white rabbltslgroup
- -gi dose ieveis of 0, 250, 500 or 1000 mg/kg/day. There were no advelh effects with respect
to mortality, food and water intake, hematology, unnalys:sandgrouandmlcrosouplc
pathology. - 'IhesystanicIDELwasnotdetermined. ThesystunlcNOELisgruter
thmlooomglkglday.

e Chmc ToumtlearcinOgerﬁcity

Feedi ' : In a 2-year studymrats(MRlDdOl?MOl), AC 92,533 S
(pendimethalin, 91.9%, Lot #AC3528-129-1), was administered to groups of 55 male and 55
'femaIeCrlCD(SD)BRmtsmthedwtatlevelsofO 100, 500 or 5,000 ppm (corresponding _
w0 0,5, 25, or 250 mg/kg/day). Ten rats/sex/group were interim sacrificed as 12 months.
At 5,000 ppm, survival in males was slightly decreased and body weight gain ‘was decreased.
There was decreased food consumption, increased gamma glutamyl transferase and
cholesterol, increase in liver weight and/or liver body and/or brain weight ratios, generalized
icterus, dark adipose tissie in females, diffusely dark thyroids, follicular cell hyperplasia of
the thyroid and thyroid follicular cell adenoma.. ThemELlstGSlIWdaﬂ
based on decreased survival, body weight gain and decreased food consumption, .
'wmmﬂmammnmmwmmu
mmmnmmmwan

Tn a second 2-year feed nﬂymmmm 420’27832) AC%,533(penﬁmed:alin
92.6%, M#Acﬁl}ﬁmmadmdtomoﬂﬁmbmmwley ,
(CﬂCD(SD)BR)‘ItdocﬂwelsofO ‘1250, 2500, 3750, or 5000 ppm (corresponding to O,
- 51,103, 154, mﬂZl:&deay) Piﬂemnufgroupwmmmmnﬂcedatl 13, 26,
393nd$2&ya “There was decreased colloid and increased cysts of the thyroid follicular
cells and an increase in fiver weight at 1250 ppm and above.. At 2500 ppm and above there
mmcmudﬁgmmtmdhypu&ophyoﬂoﬂmﬂareeﬂs increased thyroid weight and an -
increase in eosinophilic and basophilic foci of cellular alteration, hepatoceliular enlargement
and hepatocellular intracytoplasmic inclusions. There was a decrease in body weight gain at
3750 ppm and above and hyperplasia of follicular cells. At 5000 ppm GGT and total
‘cholesterol were increased ‘and there was an increase in thyroid follicular adenomas, The
LOELhIesthanoreqnﬂtolZSﬂm(s,ﬂWday)buedonmmphsﬁe
thyrddfollimlareelldlmm. ‘IheNOEqunotdetennined. -

"l bRy e



' HED Pendimethalin RED

i : In an 18-month feeding study in mice (MRID 40909901), AC 92,533
(pendimethalin, 92.6%, Lot #AC5218-72A) was administered to groups of 65 male and 65
female Charles River CD-1 mice at dose levels of 100, 500, or 5,000 ppm (corresponding to
12.3, 62.3 and 622.1 mg/kg/day in males and 15.6, 78.3 and 806.9 mg/kg/day in females).
There were 2 control groups consisting of 65 mice/sex each. Ten mice/sex were sacrificed
at 12 months in 1 control and all treated - groups. (One control group only consisted of 55
_ mice/sex.) At 5,000 ppm there was increased mortality in females, decreased body weight in
females, increased absolute thyroid, liver and gall bladder weights and/or ralative Sody and
bmmwmghtrat:osmmaluandfemalumdamyloﬂommmlu The LOEL is 5,000
ppm (622.1 mg/kg/day (M]; 806.99 mg/kg/day [F]) based on mortality, body weight
decrease, organ weight changes and amyloidosis. The NOEL is 500 ppm (62.3
mg/kg/day [M]; 78.3 mg/kg/day [F]). - .

wmaZ-ywom studymdogs(MRIDO(X)SSﬁST), AC 92,533
(pendimethalin, 91.4%, Iot#’ﬂ-{TZ)wasadnumsteredmcapsulctogmupsofusexhagle
dogs at dose levels of 0, 12.5, 50 or 200 mg/kg/day. Serum alkaline phosphatase (SAP),:
hvawghtmdmﬂmmummdhmdaomofmehmmmmaﬁmm .
and above. Yellow color of the hair was observed in all treated dogs. The LOEL is 50 -
mg/kg/day based on increased SAP liver weights and liver pathology. 'ﬂle NOEL is

12.5 mg/kg/day.
d Developmmtal Tomty

QmLS_My_m_Ran.,Pendunethalm&Z% a.l)wuadmnsmedmmmoﬂtogmupsof?oo
mated Sprague-Dawley €D strain rats by gavage at daily dose levels of 0, 125, 250, or 500

-

mg/kg/day from gestation day 6 through 15 (MRID 00025752). Females were observed for -
signs of toxicity, and body weights were measured during gestation. Animals were sacrificed .

mM&yZlmmmmmMu@mmh
live fetusés and intra-uterine deaths. mewe:ghed sexed, and examined for -
-external, Visceral and skeletal alterations. There were no maternal or developmental effects
noted at any dose level tested, and based on these results, the NOELs for developmental -
and mutérisl toxicity are 23500 mg/kg/day (highest dase tested). Akimghﬂn:mdyis o
classified as Supplementary, when considered in conjunction with the rabbit
toxicity stady (MRID 00117444) it will satisfy guideline requirement §83-3. Itis not
upgradable becaise an adequate dose range may not have been tested. -

mmrmmmmmwmmdﬂﬁmofioamﬁﬁmf
inseminated New Zealand White strain rabbits by gavage at dose levels of 0, 15, 30, or 60
mg/kg/day from gestation day 6 through 18 (MRID 00117444). Females were observed for

~ signs of toxitity, and body weights were measured during gestation. Animals were sacrificed -

mgm&ondayZQandrwmdm&wobmahmwuemadeandutmmmnedfm
live fetuses and intra-uterine deaths. Fetuses were weighed, sexed, and examined for
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Feeding Studies in Rats: In a 2-generation reproduction study (MRID 417252203), AC
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external, visceral and skeletal alterations. No maternal toxicity was reported at doses <60
mg/kg/day (highest dose tested). However, the range-finding study indicated that doses
= 125 mg/kg/day were associated with increased mortality (3/5, 5/5 and 4/5 in the 125,
250, and 500 mg/kg/day, respectively compared with 0/5 in the control group). A slight
increase in the mean incidence of skeletal anomalies in the mid- and high-dose groups which
consisted of findings of less than twelve pairs of ribs (0/111, 1/118 and 4/107 fetuses in the
control, mid-, and high-dose groups, respectively, not statistically mgmﬁcant) and/or missing
or mcompletely ossified vertebrae (0/111, 1/118 and 7/107 fetuses in the control,| mid and

* high dose groups, respectively). No individual litter data or historical control data were
- available in the report to support a conclusion regarding the significance of these alterations.
- A developmental toxicity NOEL could not be determined from this study. Although this

study is Supplementary and does not satisfy §83-3 guideline requirements for a rabbit
developmental toxicity study, it is upgradable pending receipt of individual litter data (fetal
alterations) and historical control data. If, however, the additional data indicates the lack -
of any developmental or maternal effects at any dose, an addltioml develomnental study
(speeis to be determined) may be required. L

e

e. Reproductive Tonclt_y

92,533 (pendimethalin, 92.6%, Lot #AC5213-72A) was administered to. groups of 25 male

" and 25 female Sprague-Dawley dérived OFA-SD (IOPS-CAW] rats at dose levels of 0, 500,

2500 or 5000 ppm (corresponding to 0, 34, 172 and 346 mg/kg/day) in males and 0, 43,
216, 436 mg/kg/day in females). Mmmcﬁni«lmordmgummnmght
data. There was a minimal (5%) decrease in body weight gain and food consumption
(possibly due to.palatability) at 2500 ppm. At 5000 ppm the decrease in body weight gain
was as high as 20 %. The LOEL for parental effects ls: 5000 ppm ( 346 and 436
mg/kg/day, in males and females) based on weight gain and food consumption :
.depression., ‘The NOEL for parental effects is 2500 ppm (172 and 216 mg/kg/day, in
_males and females, respectively). Thers were decreased pup weights during much of ~
Jlactation at 5000 ppm, The LOEL for reproductive effects is 5008 ppm (346 and 436
mg/kg/day in males and female, respectively). 'I‘luNOELfornMdiveeﬂectsh
2500 ppm (172 and 216 mg/kg/day, in males and females, respectively). -

' In a 3-generation reproduction study (MRIDs 00026671, 0040304, 00059470) AC 92,533
mmmmwm)wwmmwmnp-dmmmmmwzm )

rats at dose levels of 0, 500 or 5000 ppm (corresponding to 0, 25 and 250 mg/kg/day). At
5000 ppm there was a decrease in body weights in male and female parental animals. The

.JOEL for parental toxicity ls 5000 ppm (250 mg/kg/day) based on decreased body
. weights. The NOEL for parentsl toxieity is 500 ppm (25 my/kg/day). Pup body weight

gain was decreased during lactation. There were possible decreases in pups bom alive and
pup survival. mmﬂ.fwmm-m,mmwm)w

9VA
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on pup body weight gain and possible decreased pups born alive and pup survival Th;
NOEL for reproductive toxicity is 500 ppm (25 mg/kg/day).

f. Mutagenicity

There are acceptable studies to satisfy the initial mutagenicity testing requirements for all
three categories (gene mutations, structural chromosomal aberrations, and other genotoxic
effects). The positive Salmonella resuits in one study indicated that pendimethalin may have
potential genotoxic activity. Subsequent assays for germ cell effects (Chinese hamster ovary
cells and rat testicular ceils) and additional Salmonella assays, submitted to address this
concern, were all negative. Noothermutagmmtystudmarcrequuedatthuume

In a reverse gene mutation assay in bacteria (MRID 00153768), strains (TA 1535, TA1537,
TA1538, TA98, TA100) of §, Typhimuriym were exposed to AC 92,533 (pendimethalin,
92.2%, Lot #AC3528-129-1) at concentrations of 50, 158, 500, 1581 or 5000 ug/plate in the
presence and absence of mammalian hamster S9. Subsequent tests with TA98, TA1538 and -
TA100 used dose levels of 250, 500, 1000, 3000 or 5000 ug/plate. AC 92,533 was tested
up to the limit dese of 5000 ug/plate. A precipitate was formed at 5000 ug/plate. The =

-

o pomnveconuohd:dmdweﬂwappmpmteresponmmthecon@ondmgmmm This -

study was considered positive since there was evidence of a 2-fold dose-reldted increase -
inthenumberofin&eedmuuntcoionhsmerbackmndulndmfmwmsm
M!Phte » \

maMqummmpmwmme'mﬂmmwﬁwm(mA)

reverse mutation assay (MRID' 43177801), strains TA98, TA100, TA153S, TA1537, TA1538 o C

_;andWPQ(uvrA)maposeﬁtopendhﬂeﬂnﬁnummmofﬁ 50, 100250, 500.
and 750 pg/plate, with and without exogenous metabolic activation. Preparations for
mwmmmmmwmmmwmmymm

‘The test materidl Wi defivered in DMSO: - mqmmwmmummmd _

pendimethalin tested. mmmuﬁmmumﬁbymmﬂsdubﬂity(r
~precipitate was observed ai-concentrations of 750 ug/plate and above).. Positive-and vehicle
controf values were appropriate. There was no evidence of an increase number of mutant -
wmmmmmumymﬁmdmmmm
with or witheut S9 mix.

In a Salmonella/microsome plate incorporation and disk assay and in an Escherichia coll
\WP2(uvrA) reserve mutation assay (MRID 43135005), strains TA98, TA100, TA1535,
TA1537, and WP2(uvrA) were exposed to pendimethalin (90.7% , Lot #AC8088-149) at 50,
158, 500, 1581 and 5000 ug/plate or 1000 ug/paper disi/plate, mthmdmﬂmntexogms
metabolic activation. Preparations for metabolic activation were made from Aroclor 1254 -
induced male rat livers. The test material was delivered in DMSO. Cytogenetic _
dmm:mnmnadeordxmssedmﬂusmdy '!‘hehigbesteoneenmmw
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limited by solubility (a precipitate was seen at 1581 and 5000 ug/plate). Positive and vehicle
controls were appropriate. There was no evidence of induced mutant colonies over
background vehicle control values at any concentration of pendimethalin tested in any
strain with or without S9 mix, '

In a Salmonella/microsome plate incorporation and disk assay and in an Escherichia coli

WP2(uvrA) reverse mutation assay (MRID 43135006), strains TA98, TA100, TA1535,

TA1537, TA1538, and WP2(uvrA) were exposed to pendimethalin (99:5%, Lot #AC5042- '
52F) at concentrations of 50, 100, 250, 500, and 750 xg/plate without exogencus mctabolic - —
activation and to the same concentrations plus an additional concentration of 25 ug/plate with
exogenous metabolic activation. A confirmatory assay tested concentrations of 25, 50, 100,

250, 500 and 750 ug/plate both with and without S9 mix. Preparations for metabolic

activation were made from Aroclor 1254 induced male rat livers. The test material was

delivered in DMSO. No cytogenicity was seen at any concentration tested up to 5000

. ug/plate. The upper concentration tested was limited by solubility of the test material.

Positive and vehicle control values were appropriate. No evidence of a muta.genk response
wasseenatanydweinanystrﬂnwithorwlthout@mixineither .

Inafqrwardmulaﬁonstudy(MR]])43177802)attheHGPRTlocumCtnnmhamster -
ovary CHO-K1-BH4 cells in culture, cells were exposed to pendimethalin (90.9%, Lot _
#AC5042-37D) at concentrations of 1, 5, 7.5, 10, 20, 30, 40, and 50 ug/ml iri the absence
of an exogenous metabolic activation system and to 10, 25, 50, 75, 100, 125, 150, and 175
pg/ml in the presence of an exogenous metabolic activation system (S9-mix). Preparations
for metabolic activation were made from Aroclor 1254 induced male Sprague-Dawley rat -
liver, The test material was delivered in DMSO. Cytotoxicity was unacceptably high at 30,
40and50pg/mlmtheabsenceofs9nnxmdat150 150, andl"!SpglmlwnhSQm ,
therefore, mutagaucltywasnotevaluawdattheseeoncmtmnons A yellow precipitate. was
~ seen at concentrations >S50 ug/ml. Positive, negative, and vehicle control values were :
_appropriate. Ihmmmevidemeoﬂndnwdmutaﬂeoloniuombukmnddther
withorwithth’mhatmeoncenﬁaﬂonevﬂmtedmthksmdy. R

machmmmmﬂabmaﬁonmmmmxssm),cmmmm(cm)edh
were exposed to AC 92,533 (pendimethalin, 92.2%, Lot #AC3528-129-1) at dose levels

. ranging from § to 25 ug/plate with or without rat liver S9 and at 12.5 to 100 pg/mi with rat
liver S9. Thete was no induction of chromosomal aberrations in CHO cells at dose
levels of up to 25 sg/plate without S9 and up to 100 xg/ml with S9.

In a mouse micronucleus smdy('MRlD42027801), AC 92,533 (pendimethalin, 92.98%, Lot
#ACGE539-T7TA) was administered to 5 malemdemnleICRmmbygavageatdoselevels
of 313,625 or 1250 mg/kg. Administration of AC 92,533 did not cause a significant increase

mtheﬁequencyofmaonudea&dpolydmnnﬂcayﬁmcyﬁu(ﬂﬂ&)mbmwmmwcdh
harvested 24, 48, mnhmmmsth Deathsandothunmofcompoundtomty

11
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were seen in high-dose males and females. although there was no evidence of a cytotoxic -
effect on the target organ (bone marrow cells), the findings of overt toxicity at 1250 mg/kg
(80% of the LDy clearly indicated that the maximum tolerated dose was achieved.
Therefore, AC 92,533 was adequately tested and found to be nonclastogenic in the mouse
micronucleus assay.

In an alkaline elution assay (MRID 43135007), three rats per dose per sacrifice time were
glvm single i.p. doses of peridimethalin (90.7%, Lot #ACB088-149) at 1250, 2500 or 5000
lbnlb(ﬁu ‘.‘.’ﬂg."lt. f"I'hp allcaline alution agea neuv detecte 'nNA utn_gl_g strand hmh and .
' DNAIDNA and DNA/protein crosslinks). Thc test compouni was deiiVered in com oil.
Testicular cells were harvested 2, 6 and 24 hours after treatment. At the 6 hr sacrifice time,
all rats receiving 2500 or S000 mgikg were lethargic while those receiving 1250 mg/kg
appeared normal. At 24 hr, rats receiving 5000 mg/kg appeared lethargic and ungroomed
with dehydrated intestinal tissue while all other rats at lower doses appeared normal. No
testicular cell cytotoxicity as measured by trypan blue exclusion was evident at any test
material dost or sacrifice time. All positive and vehicle control rats appeared normal at ail
sacrifice times and no testicular cytotoxicity was seen. There was no evidence of DNA -
single strand break induction or DNA/DNA or DNA!protein crosslmk formation at any
dose or sncﬁﬂce time '

gMetabohsm

Inametabohsmstudy(hmmmﬁm) wlm[“C]pmdxmema]mwasadrmmsteredtorals
about 70% of the radioactivity was excreted in the feces and 20% in the urine within 24 v
hours. The excretion of radioactivity in the urine peaked at 6 to 12 hours wherein 11.2% of
the dose was excreted. ' The maximum residual radicactivity in the tissues was found in the
6-hour samples (except for fat at 12 hours). The levels of radioactivity detected in liver,

. kidney, muscle, fat, and blood at 6 hours were 29.8, 16,9, 173, 12.2, and 5.4 ppm,
respectively. Within 96 hours, the radioactivity found in the tissues was 0.3 ppm or less,
except for-fat - which was 0.9 ppm. - The major portion of the radicactivity that was excreted
-in the feces was identified as the parent compound.: Pendimethalin is metabolized in rats
mainly through oxidation of the 4-methyl group attached to the benzene ring as well as
-oxidation of the alkyl side chain of the N-substituted .dinitroaniline compound. Pendimethalin
is rapidiy«liminated from the body with 70% being excreted in the feces primarily - ‘
. unchanged as pairent compound and 20% in the urine within 24 hours. It is mainly -
mmwmmhmdmdﬂubmﬂhylmmmebmmmgm\dﬂwﬂkﬂm
chain. )

h. Toxicological Endpoints of Concem Idmﬁﬁedfowse-inmmm
The Health Effects Division’s Toxicological Endpoint Selection Committee (TESC), Cancer
Peer Review Committee (CPRC) and Reference Dose Commltlaae(RfDComnuttee) 4

12
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considered the toxicity data available for pendimethalin. Based upon a review of the.

* toxicology database for pendimethalin, toxicology endpoints and dose levels of concern have
‘been identified for use in risk assessments corresponding to the categories below (TES report
date 1/17/96, CPRC report date 7/24/92, RfD report date 2/6/96).

, RID: HED RfD/Peer Review Commmee established the RfD for
pendimethalin at 0.13 mg/kg/day (HED RfD Report, 2/6/96). An uncertainty factor (UF) of
100 was used to account for both the mterspecles and mtraspecm vanablhty The NOEL
from the chronic iOXlClty study in dogs is 12.5 ﬁiilniillllly Tie LOEL of 50 mg/kg/day,
was based on increased alkaline phosphatase activity in the blood, increased liver we:ght and

, hepauc paﬂ:ology mcludmg inflammation and hemosiderosis. :

.....

"Group Cc*, possxble human carcinogen, 'based on smusumﬂy significant increased trend .
and pairwise comparison between the high dose group and controls for thyroid follicular cell
adenomas in male and female rats”. For the purpose of risk assessment, the RfD approach

- will be used for quantification of chronic human risk (HED report dated July 24, 1992). The
' RfD committee (meetings dated 11/20/95 and 1/5/96) determined that the hypothem that

~ thyroid tumors assocnted with pendimethalin are due to a thyrmd—pmnm imbalance can be
supportad

" Acute Dietary: Thetearenotoncologlcmdpomuofooncemformtedwtary
risk. Therefore, this risk assessment is not required.

o ShortTermOccnpnﬁomiandRsidentM(onetosemdays) Ina21-day
dermal toxicity study (MRID 00026663), in rabbits, AC92,553 (pendimethalin) was dermally
applied to the back of 3 or 4 New Zealand white rabbits/group at-dose levels of 0, 250, 500
or 1000 mg/kg/day. There were-no adverse effects with respect to mortality, food and water
.. intake, hematology, urinalysis and gross and microscopic pathology. The systemic LOEL
. 'was not determined., 'I'hesystexchOELlsgreaterthanlmwkgIduy o

_.‘Imsnskamnsnotrequmﬁ

', hltarmediateTermOecupaﬂomldesidenﬂal(oneweektosevenl ‘
._ montbs)'InsZ—}urmalsmdymdogs(MRIDO(m%ﬂ),peudmwdnlm(ACWSB
01.4%, Imﬂ-(Q)wuadm:mstuedmupsubmmxpsofumbugledogsadm
levels of 0, 12.5, 50 or 200 mg/kg/day.

Suuma&nlmcplwwham(sm,hvuwughtandmﬂamnmmmofﬂw
liver were increased at 50 mg/kg/day and above. Yellow color of the hair was observed in
all treated dogs. TheLOELnSOmglkgldaybuedonmcrusedSAP hverwaghtsand
liver pathology. 'I'heNOELlsuSmgfkglday

13
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Although this is a chronic dog study it is felt that the study is appropriate for intermediate
term exposires since some effects relating to thyroid endocrine disruption occur in other

studies at 31 mg/kg/day and progress in severity at 51 mg/kg/day and are observed as early
as 15 to 28 days. , ,

Endpoint and dose for use in risk assessment: 12.5 mg/kg/day (to be used with 10 %
dermal absorption rate) from the chronic dog study is the NOEL. An MOE of 100 is
considered adequate. The effects observed at 50 mg/kg/day and higher include increased
alkaline phosphatase activity in the blood, increased liver weight and-hepatic pathology

‘ m&:luding inflammation and hemosiderosis. Effects observed at similar doses at earlier time

points, in special hormonal rat studies, mcluded thyrold endocnne changes and increased
Tiver wezght as described above.

| 'I'lus risk assessment is required.

Chronic Occupational or Residential Exposure (90 Days or more): Endpoint and dose -

1

toruseinriskamnent-mcsameendpomthllbeusedaswasusedforthelmermedme |

Term Endpoint (see above). This is the same NOEL used for the RfD.

Thmnskassusmentlsrequued
InhahﬁonOecnpaﬂonalorRsldenﬁalExpomre 'I‘herearenomhalahon
mdpomtsofconeem Therefore tlmnskassusmentlsnotmqmred '

DennalAbsorptlon.Thuewmnodemalabsorpuonsmdmandno
appropriate toxicity studies available to allow an estimation of the dermal absorption by a
route to route comparison of toxicity. However, structurally related chemicals: oryzalin,
trifluralin and ethalfluralin have dermal absorption studies (in monkeys) indicating that
absorption is 2.3%, ~1%, and Z.8% percent, respectively. The solubilities (water) for
pendmeﬁalmandrelatedchemiea!s ‘oryzalin, ethalfiualin and trifluralin are similar: 0.5
ppm, 2.5 ppm, 0.3 ppm and < 1 ppm, respectively. Therefore, for risk characterization
purposes, 1tu&cﬂmaﬁedtbﬂabsmpdonfotpmd1mednlmwﬂlbemmterthm10%

A search in lhe Office of Pesticide Progmm’ TIncident Data System (2/28/96) indicated 12

reports with 3 of these involving 5 humans (the remainder concern fish, wildlife or domestic
animals). The symptoms included signs of systemic illness: vomiting, diarrhea, chills and

shakiness. Three people were hospitalized when they were exposed to 3 mixture of pesticides

including pendimethalin and nitrogen. The data base does not indicate the associated use
patterns or activities in which the poisoned individuals were involved. . .

14
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The California Pesticide Ilness Surveillance Program for 1982-1992 contained six reports. In

B three the effects were systemlc (vomiting, diarrhea, etc.), two had skin effects, and one
involved eye effects. ‘ _

Pendimethalin ranked 41st on a list of the top 200 active ingredients for which the National
Pesticide Telecommunications Network (NPTN) received calls doring 1982-1991. There were
682 calls, with 91 concerning human poisoning due to pendlmethalm HED has requested

: moredetaﬂson theNPTNreports forrevww

2. Registered Uses | |
i Agncultuml food]feed

Pendimethalin [N—(l-ethylpropyl)—3 4-dimethyl-2, 6-d1mtrobenw|amme]u a herblclde
registered for use on numerous food/feed crops. Pendimethalin is manufactured by
American Cyanamid Co. under the trade names Pentagon®, Prowl®, Pursuit®, and
Squadron®. Formulations registered for food/feed uses include emulsifiable concentrates
(EC), soluble concentrates/liquid (SC/L), Granulars (G) and water dispersable granules
(WDG) or dry flowables (DF). Pendimethalin is applied to soil as preplant, pmnerguwe,
andpostuwgmapphmuom, m:lndmgathyby, with gandonem{eqmpmmt

AmsmmhcmdwdeMI%mdmwdmatMmaghtpmdmeﬂnlmmd-m

ptodm(EPs]mthfood!ﬁeedeedmAmCymdeo Thcaeﬂ’sam |
presentemeablezbdow

Tablez m—mmwmmcmmm

241244 - - us? IBMIBC - " * - Prowl®3E Herbicide
241268 77 188 §0% WDG _ Pentagon® DG Hesbicide
241-297 o 291 - 2Mvgal SCL _ . Squedron® Herbicide -
24131 19 2TWplEC . Puruit® Plus Herbicido -+
41321 , 2895 2 Ib/gal SC/L S | Squadron® Herbicide
- 241331 1085 3l EC Pursuit® Plus EC Herbicide -

64133 Sps 3.3 Ib/gal EC : wasscaum

. WMH@WILMWWOWLOMM
UTS20004, WAMH WA920034, WY920005.
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ii. Agrieultum.l and Residential non-food

Products containing pendimethalin are intended for both occupational and homeowner uses.
Pendimethalin is used on landscape and grounds plantings, ornamentals, turfgrass
(residential, golf-course, landscape, and sod-farms). Homeowners use pendimethalin to
control weeds on lawns, including spot treatment. Treatments are also made to homeowner
lawns, landscape and grounds and golf courses by commercial applicators/sprayers. Large
scale applications of pendimethalin are made 0 ormamental crops, Other ways of applying
pendlmethahn include backpack sprayer, Iow pressure hand wand (spot trentment), ground

.....

i. Residue Chemistry Regulatory Backgmund

The Pmdlmethahn Guidance Document was xssued 3/8S. Pendimethalin was the subject ofa

Reregistration Standard Update issued 4/13/90. These documents summarized regulatory
- eondus:onaregardmgﬂneavaﬂablemduedaemlsuydata. The 1990 Update specified that -
additional data were required for reregistration purposes. Several submissions of data have
been received since the Update. The information contained in this document outlines the
cunmtRendueChenus&yScxeneeAsseesmemswuhmpectwdwmegxmmof
pendimethalin. _ , _

Tolerances ofOlppm(exeeptOOSppm fmneegrmn)meﬂabhshedfmmeeombmed )
residues of pendimethalin [N-(1-ethylpropyl)-3,4-dimethyl-2,6-dinitrobenzenamine} and its
metabolite 4-[(1-eﬂ1ylpr0pyl)ammo}2—methyl-3.5-dxmtrobmzyl alcohol in/on beans, corn
(field and fresh), cottonseed, onions (dry bulb), peanuts, potatoes, grain sorghum, soybeans,
sugarcane, uﬁumﬂowseeds[wCF,RilsEJMl(a)] A tolerance of 0.25 ppm has been
established for. the combined residues of pendimethalin and its metabolites 4-[(1-

ethylpropyl)ammo]-z-medayl-:i S-dinitrobenzyl alcohol and 3-[(1-ethylpropyl)amino}-6-

methyl-2,4-dinitrobenzy! alcohol in/on peanut hulls (40 CFR §180.361(b)). A tolerance with

reglmmlregmofo.lppmhasbemmbhslwd for the combined residues of
pendimethalin and its metabolite 4-[(1-ethylpropyl)amino]-2-methyl-3,5-dinitrobenzyl alcobol
in/on garlic [40 CFR $180.361(c)]. The molecular structures of pendlmethahn and cunently
regulated metﬂ)ohm are deplcted in Table 3 below .

16
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HED Pendimethalin RED
Table 3. Chemical names and structures of pendimethalin and'its metabolites.
Common/Chemical Names

N-(l-ethylpmpyl)—3 4—d1methyl-2,6—
dinitrobenzenamine :

3,5-Dinitrobenzyl alcohol metabolite

' 4-[(1-ethy]propyl)ammo]-2-methyl-3 5-
dinitrobenzyl alcohol

| 2.4-Dinitrobenzyl alcohol metabolite -

3-[(1-ethylpropyl)ammo]—6—meﬂ:yl—2 4-'_ '
dinitrobenz aicobol :

-~

TheAgency—hasteeentiyupdatedﬂnLimkFee&sTabb [Pesticide Assessment
Guidelines, Subdivision O, Residue Chemistry, Table II (September, 1995)]. Additional
residue data are now required for some commodities as a result of changes in Table II; these
data requirements have been incorporated into this document. These new data requirements
will be imposad at the issuance of the Pendimethalin RED but should not impinge on the
-reregistration eligibility decision for pendimethalin. The need for additional tolerances and
fmmshupmmdnskmmhwﬂbedeﬁmmﬁuponmptofﬂwmqmmd
residue chemistry data.

17
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ii. Summary of Science Findings
GLN 171-4 (2): Plant Metabolism

The qualitative nature of the residue in plants is understood based on adequate studies
conducted with [“Clpendimethalin on potatoes and sweet com. The results of these studies
are supported by additional corn, cotton, dry bean, lima bean, peanut, potato, red table beet,
rice, snapbean, soybean, sugarcane, and wheat' metabolism data. Pendimethalin per se and
its 3 S-dmm'obenzyl alcohol metabolite are. the residues of concern.

" The current tolerance expressions specify the combined residues of pendimethalin and 1fs

" metabolite as well.

3,5-dinitrobenzyl alcohol metabolite and, for peanut hulls, the 2 4-d1mtrobenzy1 alcohol

GLN 171-4 (b): Animal Metabolism

Adequate goat and poultry metabolism studies are available. The Agency has determined
that there is no reasonable expectation of finite pendimethalin residues of concern in animal .
commodities (40 CFR §180.6(a)(3)). No additional animal metabolism, analytical methods

\storagestabmty,andmagmtudeofﬂwrwduedataarereqmmd Tolerances for

pendimethalin residues of concern in livestock commodities are not needed.

GLN 1714 (c) and (d): Residue Analytical Methods-Plants and Animals.
Adeqﬁammethodsaréavaihblefmdaucoﬂécﬁonmdmlm&enfomemmt. Methods I
through IV in PAM Vol. II are gas chromatography/electron capture (GC/ECD) methods.
MethodsusedfordauwﬂecnmammmnymesameasﬂwPAMVoLﬂmuhods

Raﬁovahdanmdam“ngnmpluﬁomﬂwpmmmmbdumsmdyrmmnmmgand
areconstdaedeonﬁrmam

_'-'IheFDA PESTDATA database dated 1/94 (PAMVqumeI Appendxxnmdmmm

pendimethalin is completely recovered (> 80%) by Multiresidue Methods Section 302 (Luke
method; Protocol D) and 303 (Mills, Onley, Gaither method; Protocol E, nonfatty), and - .
paﬂaﬂyrmvued(ﬂO-SO%)byMuhmdueMﬂhodSecthMMﬂsfaﬂyfoodme&od

Protocol E, fatty). :

GLN 1714 (c): Storage Stablhty |
HED concludes that available storage stability data on almonds (representative of oilseeds),
alfalfa seed (representative of non-oily seeds), onions, potatoes, soybean forage and hay,

18
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‘wheat straw, and alfalfa forage and hay adequately support the plant magnitude of the residu:

data. No additional storage stability data are required.
GLN 171-4 (k): Magnitude of the Residue in Plants

The reregistration requirements for magnitude of the residue in/on beans (succulent and dry);
bean forage; bean fodder; corn stover (fodder); corn forage; field corn; pop corn; sweet com
(K+CWHR); cottonseed; garlic; onions (dry bulb); peanuts; peanut hay; potatoes; rice grain;
‘tice sttaw; sorghum stover (fodder); sorghum forage; grain sorghum; soybeans; soybean
forage; soybean hay; sugarcane; and sunflower seeds have been satisfied. Tobacco

- magnitude of the residue remain outstanding and are considered confirmatory.

Pendimethalin resxdue data requirements for cotton gin byproducts which result from changes
in the Livestock Feeds Table (Table II (Septembe: 1995)) should be imposed at this time,
However, this requirement should not impinge on the reregxstrauon eligibility decision for -
pendimethalin. The need for additional tolerances and revisions to the exposure/risk -

- assessmmtswﬂlbemadeuponmuptandevaluanonofrequueddata. )

GLN 171-4 (1) Magmtude of the Rwdue in Processed Fooleeed

| MeqmdaumamblemdanmmﬂmMmMnuﬁdmofmdon&
concmu-atemoommodmudmvedfmmcom,oottonseed peanuts, potatoes, soybeans,
sugarcane, ands\mﬂowcrseeds Rweproesungdataremmnoutsnndmgmdareommdemd
confirmatory. .

GLN171-4G) MagmmdeofﬂtellmduemMeat mu:,Poultry and Eggs |
mnmmmmmmummmbleexpmm&ﬁmwpmdmwmhn
residues of concemn in animal commodities (40 CFR §180.6(a)(3)). Therefore, hvatock
feedmgstudmandmlenmonhvmkmmodmummtmqmm

GLN: 165-1 and 165-2: Conﬁned!led Rotauona!Crops

’meavmlabhcmﬁnedmtauomlcropsmdyunotadeqm &moonﬁnedmuonalcrop
smdyureqmred This, however, wﬂlnntprecludetherachmnonofpendlmeﬂmlm

i G Oecnpanonalandkmdmhalﬁxposum
Anocmpahonﬂandlmrmdmﬁﬂexpowmasessmmtmrequmdfmmwﬂvemgw&mtﬁ
(1) certain toxicological criteria are triggered-and (2) there is potential exposure to handiers

(mixers, ‘loaders, applicators, eﬁc)dunnguseortopasonsmmgmtedaimaﬂa
apphcnumucomplete .
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Handler (Mixer/Loader/Applicator) Exposures and Assumptions |

HE.D has determuwd that there is potmtml exposure to persons handling pendlmethahn
Handler exposures may Occur to:

] Occupauonal handlers mvolved in food, feed fiber, ornamental turf, rights-of-way

® Homeowner handlers mahng apphmuons to mdmhal turf,

Nohandlerexpomsmdmwmcondwwdbymekemtfurpmdmemahn
HED has determined that there is potential exposure to mixers; loaders, applicators, or other

handlers during usual use-patterns associated with pendimethalin. Based on the use patterns

and potential exposures described above, thirteen major exposure scenarios were identified

" for pendimethalin: (la) mixing/loading water-dispersible granulars (dry flowables) for rights--

of-way sprayers; (1b) mixing/loading water-dispersible granulars (dry flowables) for F

groundboom applications; (2) mixing/ioading weitable powders. for groundboom applicatigh . :

(Note: all currently registered wettable powder end-use products are packaged in water

" - soluble packets); (3) loading granulars for solid-broadcast applications; (4a) mixing/loading -
liquid for aerial applications and irrigation systems (the mixer/loader scenario for aerial and

irrigation applications were combined since they use the same mixing/loading techniques and
mmﬂarmmwd»andapplmm), {4b) mixing/loading liquid- formulations for

‘rights-of-way spraying; (4c) mixing/loading liquid formulations for groundboom applications :

or to impregnate dry bulk fertilizer. (Note:- nmmmmmummmam
this scenario since the daily amount:-of- liquid formulation handied would be approximately

- the same as the amount handied o suppert groundboom applications); (5) applying as a spray
with aerial (fixed wing) equipment; (6) applying 43 a spray with rights-of-waty equipment; (7) -

applying as a spray with groendboom-equipment; (8) applying granulars with a tractor-drawn

broadcast spreader; (9).flagging during asrial spray application; (10) mixing/loading/applying

as a spray with baciqacik-sprayes; (11) mixing/loading/applying with a low-pressure
handwand spsayes; (12) mixing/ioading/applying with a push-type granular broadcast

spreades; ﬂ(njmwmmtmmmmw (mm:larwtlm; |

used for turfigeass applications by commercial _
Dnﬂydumﬂupmnualcuhtedudnﬂhefoﬂowm;fomuh. |

. Daily Exposure mg aitday) =

WM)WW maw,- al)x. ulem (IbaiM oribailgaaou)xnaﬂym Treated

=
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HED Pendimethalin RED

The dermal absorption value (10%) was applied to the Daily Dermal Exposure to find the
. Daily Dermal Dose

Daily Systemic Dose Due to Dermal Exposure is calculated usmg the following formula:
" Daily Systemic Dermal Dose (mg aifkg bwiday) =

Unit Exposure (mg ai/lb at) x Use (b al/A) x Daily Acres Tlrea:ed (A/day) / Body Wt
(kg) * .10 (dermal absorption rate)

The followmg assumpuons were made regarding the area treated:

For aerial applications: 800 acres per day (upper-end estimate for field com, soybans, and
grain sorghum);

For groundboom applications: 80 acres per day;
For rights-of-way applications: 10 acres per day; .

Forspotmunmmwngbackpackm'low-preskm handwand sprayers: .1,000 square feet
pudaybyhomeownerappﬁabﬂandmmpudaybyqommemialappﬁmm;and
Formdmﬂalﬁxrfrapplims oneauepadiybyhomeowwapplmmumnga'
broadcast sprwm and exght acTes per (hy by commerc:al apphcators using high-volume. turf
sprayers. .

Othm-assumpuonsmgardmgwormupoanemmﬂwfouowmg

o Somecommercnlmmm,lmdm ﬂmm andapplmtorsareexposednmthan?days'
in a three-month (ninety-day) period (reasonable worse-case estimate). Therefore, the
exposurdnskamnuﬂfawmmmﬂhndlmmduduaakuhﬁonofmmmednwm

- . exposure (7 or more days per year).

OAeﬁalappﬁedfots._areinenclosedcockpits. A '

® Wettable powder formulations are contained in water-soluble packaging (all mnmtlsr |
registered wettable powder products are in water soluble packaging).

OHomeowmhandlmawwldbeapoMfcwaﬂnn?daysmaﬂuu-mouﬂl(nmdy-day) ‘
period. Ihaefom,mexpomrefmkmmtforhomeowmhandhsmmmlcmm-
almlated usmg the mtetmedmc-mn toxicological aldpomt.
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Table 4. Exposure Scenario Descriptions for Uses of Pendimethalin

* Standerd

o : Dats, | Assumptions® (8-hr ; .
Exposurs Soenario (Number} ' Sourse . wotk day) " S o . Comments® .
i IR ' Mixer/Loades Exposurs E .
m Wlm Dllpcuhlo Granulare |D|v AMED .. | 80 wcres _ lunin""ﬂnt Avallable” gracias: Hands grdu ABLC. dermal ascceptable grades, Hands = 7 r-plic-ln.
Flowd:lul {1s and 1b) : [ vs.1 groundbogin, end Dermnal = 18 10 28 japlicatss. Low confidence in derfnal data.
' . | 10 agree sightimot- FHED m usad for hnu!nl. no protoeﬂon tm (PFs) were necessary.
- Mixing Wettable Powders (Water sm " | HED. | 9Omores Bassline: "Best Avallable® grades: Haruds, dermnel all gudo- Hande = § replicates; Dermel = 8 to 15
Packate) (21 via o siandbodme replicates. Low confidenes in dermal data.- ]
. R PHED dats used for bassline, no PFa ware hecessary. )
Loading Gramulars {3) PHED 20 nores w« Biseline: "Best Available™ grades: Hands all Udl! and desmal sccepiabls grades. Hande = 10 replicates;
- R beoadoset - Dermal = 29 10 38 replicstes, Low confidencs In deermal data.
: o - PHED data used for bassline, no PFs were necessary.
Mixing Liguid (E.C.) {4a, b, and q) ' _PHED | 8O acres - Bassline: "Best Availabls™ grades: Hands, dermal acceptabis gudn. Hends = 53 replicstes; Dermal = 25
o ‘y1.1 gedundbooen, $00 10 12 repilostes. High confidence I dermal data.
: some ssrial, and 10 | PPE: "Best Available® grades: Hends and dermal scospteble grades. Hlnds = 59 replicates; Dermal = 26 to
’ oasea righi-ol-way | 122 replicates. High corfidence in dermal dats.
: PHED data used for bassline and PPE, no PFe wers necessary.
: - . ) Appﬂutot Exposure . :
l Aerlal squipment—~enalosed oackpit (iquids) (5) | PHED 80G acres for fixad- Hn "Bast Avallsbie” grades: Hands moptlblo grades, dermal grades A,B,C. Hends = 34 replicetes; |
Lo Sl vy wng | Danmal = 24 10 48 replicetes. Medium confidenos in dermal dets.
. - ' .4 | PHED data used for baseline, no PFe were.necessary., -
Rights-of-Way (8) PHED 10 sores Resalirg: "Best Avallsble” grades: Hande, donnal, acceptatie grades. Hends = 16 raplicstes; Dermal = 16 .
via {no hand deta) replicates. Low {only becatms of no head data) omﬂd-noo n dermal dste.
) : PHED dats used for baseline, no PFs were necassary.
Groundhoom {7} PHED B0 acres Saseline: "Bast Availabls” grades: Hands, dermal uoopubl- gradas. Hands = 29 replicates; Dermal = 32 |
‘ V1.1 0 42 replicatss. Migh confidence in dermal data. ;
I g PHED data used for bassline, no PFs wars necessary,
Solid Brosdosst Spraadar (tractor drawn) (1] PHED a0 iﬂ,u Basaline: "Best Availahis” grades: Hands, dermael moaptﬂr grades. Hends = 5 replicetes; Dermal = 4 to
: V1.1 ’ 5 raplicstas. Low confidence in dermal data, :
- : PHED dats used for haseline, no PFs wars nacessary, ,
Flagger . _
Liquids (#) PHED 800 acres Sassline: "Best Available™ grades: Hand-. dermel acosptable gmdu Hands = 16 replioates; Darmal = 16
via N to 18 replicates. High confidenos in dermal data.
PHED data usad for basstine, no PFs were neoessary.
_ Miser/Loader Appui:ator
Baockpack Sprayer {spot trestment) {10) PHED Homeownsr: Baneline: “Bast Avdl-hh' &ulu- Hende end dermal grade) A,B,.C. Hande = 11 raplmam. Derm-l =39t
) . - vi.t 1.0004t%; 11 repliostes. Low cdnildence in dermel date,
' Dou.uﬂond,. 1 PHED dats used for beasline wes derved trom aingle lsyer clothing end chemical resistant gloves; a i90% PF

was used 10 remove the chamioal resistant gloves to simulats & no glave scenerlo.
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2F

vt w] oo head data) replicates. Low confidence in dermal data.
. PHED data usad for bassiine was derived from single layer ciothing and chemical resistant gloves; a 80% PF
was used to remove tha chemical udctmﬂmlodnﬂmoommmmh

T N
&

Exposure Bisnario (Numbaer) Source 5 work-dey} ‘ Commants®
Lew Pressure Handwand (11) | PHED . | Homeowner: Bessline: "Best Available” grades: I-Ilndl, dermal all grades. Hands = 70 replicates; Dermal = 25 10 96
. Vi1 | 10000 .replicstes. Low confidence in both dermal dats.
ok Ooctupational: 1 PPE: "Bast Avalisble”™ grades: Hunds scceptable or-du. dermal ofl grades. Hands = 15 replicates; Dermel
. o | scre - G = 25 to 98 replicates. Low confidencs in dermal dats.
‘ o R " | PHED data used for bassiine and PPE vilues, mPFluourmunw
Assidential Brosdosat Spreader {12) D | 1moe Baseline: "Best Avdd:lT grades: Hands snd demnal grades A,B,.C. Hands = 15 repllcmc. Dermal = 16
) . ‘ Vi1 - T (no head ‘date) replicetes- lﬂﬁbhddﬂhlmﬂhﬂﬂi\mdﬂn
. ) R g . PHED data used for bassline, no PF ware necessary.
High Volume Turl Sprayer (13) PHED ' | ® aores Bessline:, “Best Avallable” grades: Hends and dermal all grades. u.m- = 14 replicetes; Dermal = 14 (no

a ,amwuuummmnwbiym mdn.mm:wm '
Y " "Best Availsbla" grades sre definad by HED SOP foi meating Subdivision U Suldelines. mmmmuﬂmnmm
" metrices with gredes A and B dets grgd # minimum of 15 replicstes; if not evallsbls, then grades A, B, and C deta snd & minkmum of 15
mnmmmummdmmﬁmﬂw Mcmﬁdnmmm-hlom _ -

_High - -wdnAmludilumunluiuanm o
Medium = grades A, B, and C and 15 or miore replicates par bady part ‘
Low -M&I.C.D.ﬁlumomﬁmolm%hnhnﬁm

T
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HED Pendimethalin RED
Postapphcation Exposures and Assumptions

HED has determined that there is potential exposure t0 persons entering trated sites after
application is complete. Post-application exposures may occur to

® Agricultural workers following applications to commercml or research food, feed,
fiber, ornamental, and turf crops during routine crop-production tasks, such as
planting, transplanung, incorporation, cultivation, hoeing, scoutmg, thinning, and

. harvesting; -

& Mowers and other golf-course maintenance workers following applications to
~ turfgrass on golf courses;

- @ Landscapé and grounds maintenance workers followmg applications to commercial
landscape plantings;

& Workers followmg apphcznons in nghts-of-way and other noncrop areas; and

- ® Persons, mcludmg children, following apphmnons to remdmnal turf or omamml
- plantings.™ '

No postapphmnon studm have been conducted by the Registrant for pendlmethahn
3. Rkaharactenzanon_
- a D1etaryR15‘k

FoodusesevaluatedmtheDwtarankEvaluanonSymm(DRE)amlymmﬂw ,
pubhshedusesofpmdxmﬁhahnhsbdmﬁ)CFR{lSﬂMlmdthermnceMxSym
(TIS). Theanalymusedhlmncelevdmduuforcomnndahamﬂimgmed
pendimethatin toleratices.

In the ProduetmdkmdmChenumyChapwroftheRaegxmnm’EmbﬂnyDocumt
(B. Cropp-Kohlligian, 12/12/95), HED récommended that tolerances for residues of

pendimethalin on rice bé increased from 0.05 ppm to 0.1 ppm due.to the analytical method’s
limit of quantification for the combined residues of pendimethialin and its 3,5-dinitrobenzyl
alcohol metabolite. Inthesamcmano,HEDrecommeadedtlmﬂwtolmmeformuom(dry
bulb)beapphedtoshallots (dry bulb only).

mmeDRESanalym,bothmeanddrybulb:haﬂouwerelmludeduﬂmeremmmmded |

- tolerance levels. See Table 1 within Attachment 3, Dxem:yR:&Assessmmt,fora]lme

commodmuand mluancu included mﬂnsanalym
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| In order to estimate a worst case chronic dietary risk from uses being supported in -

reregistration, tolerance level residues were used in the analysis to calculate a Theoretical
Maximum Residue Contribution (TMRC). These exposure estimates were then compared to

the RfD for pendimethalin for chronic dietary risk. See Tables 2 and 3 within Attachment 3,

Dietary Risk Assessment, for a summary of the TMRCs and percentages of the RfD.
~ Chrone m from Pendimethalin for Reregistration
The Theoreticai Maximum Residue (.onlnbuuon ('I'MRC) for the overall U.S. population

from all currently published tolerances are listed below. See also Table 3 within Attachment.
3, Dletary Rnk Assessment. e - ,

U.S. population. - 0.000319 o 025
Children (1-6) 0.000693 ' 0.53

‘IheDR.ESanalys:sforﬂlepubhﬂwdusaandmssessed toleranmofpmdlmethahnmdmte

that the ogverall U.S. population would receive (.25 percent of the RfD and the highest

subgroup, children ages 1-6 years, would receive 0.53 percent of the RfD. Therefore, the

chronic dietary risk posed from pendimethalin is not of concern for the reregistration
scenario. o . ST ,
b. Occupational and Residential Risk- -
athbeiowmowi-theuunﬁﬁdwmdfﬁhformdmdmhmgpmmamm
‘both residential and occupational settings. Estimated unit dermal exposure- values (mg/kg/lb

ai) for each task were obtained from the Pesticide Handler's Exposure Database (PHED),
Version 1.1. The unit exposure value was used to find the absorbed daily dose and 2

memngmndumemomformhm,hsedmﬂmmmmuzs

.mg/kg/day) end  of concern (equations used to find daily exposures are presented in the
prmousmmoecnpuﬁaulandmdmtulexposummmt) Risk from and
mwrmedmm(l weekwscvetalmonths)upmntedmmmsoﬂhem:pnof

{OE), described below. The Foxicology Endpoint Selection document (TES) for

peadimethalin (dated. 1/17/96) specified that NO risk assessment was required for inhalation

exposure nor for short-term exposure (1 to 7 days); therefore, these exposures were not
W- T : o : l ’

'MOEs from mﬁumed;ate-wmcxpommm ealctdatedusingthefoﬁouring formula:
" Monanom./rmmsmkmmmwmmn
Forpenchmetlnlm anMOEvalueofatleasthOuconmdaedadeqm



B §ehie 5. Intermediate-Term Exposure and Risk to Pendimethalin ) _ ' e S

| _ Duily Acres Tresiot® |  Dully Towd Bxpossce? Iatormedinie-Tor MOB® l
. ! Exposure Scenario (Soen. #) (g al) | . -
vy : .+ Mixer/Losder Expowere ‘ _ _ |
Mixing/Losding Water Dispersible Granulars (Dry o SRR X : 10 0.4 2,125
Flowables) for Rights-of-Way Spraying (1a) . ~ - :
Mixing/Losding Weter Disporsible Granulars (Dry : - 3.96 ”0 _ 032 "7
Flowsbles) for Groundboom Applications (1b) L .
Mixing/Losding Wettsble Powders (water soluble packets) i 0.02 i 30 ., _ . 007 . 1,56 I
for Groundboom Applications(2) (wir. aol. pk.) . N . -
Loading Granulars for Solid Broadcan Applications () 0008 . |- 30 I 0.m 1,53 j
Mixing/Loading Liquid (E.C.) for Aerial Applications and T 00 . 63.66 T '
Ierigation Systems (4a) ' - | -
Mixing/Losding Liquid (E.C.) for Righia-of-Way Socayivg 29 a w 10 168 ns ; l
(4h) . _ A : _
Mixing/Loading Liquid (E.C) for Groundboom 198 X .56 Cmy !
Applications (4c) . o : . i .
) ml.'c.'w nm ' . '
Acvial-Fixed Wing - enclosed cockpit (Tiquid) (5) 0.005 . S, 00 o : %2 . )
Rights-of-Way (6) o - 12 “ow 10 | 08 . |
Groundboom Tractor (7) C 0015 , 3.96 L) 007 . 1,25 b
Solid Broadcast Spreader (tractor drawn) (8) . 0.01 30 t 1] 0.4 1,786 h
. . T n _ )
Flagging (liquid) (9) ' | 0.01 | s - | 00 0. : L a7 I
Backpack (spol treatment) (10) , : 26 3.960r 0.09/1000e¢ |- - (M) 1ODONW T () o.0m s
. : \ : (X ) 0.13 ,
Low Pressure Handwand (spot treatment) (11) - 1038 .3960r0.09/10008 |' (M) 10008 @ o.13 - o E
, _ o i 10 ) 5.57 .
Revidential Broadcast Spreader (12) 29 3.0 10 012 1,002 i
High Volume Turf Sprayer (13) 077 . " 396 R . 035 ) i
- - . n
. Dermal unit exposures represent long plm loag sleevs shirts, no gloves, open mixing/losding, enclosed cockpht, opea cﬁ fracior.
b Application rates were derived from the following labels: EPA Reg. Not, (E.C.) 241-337 and 241-308, (Grannlar) 538-188, (WDG) 10404-52, ﬂl—m ol 241-268 (CA oaly), (WP} 538-195 (walic soluble
packets only). .
¢ /Vl]ﬂel veprescnd the srea ((H) = homeowuer, (0) = occupational] whlch can be used in a single day (0 complets trestinents for each expostite scoourio of concern.
d  Deily Total exposurc (mg/kg/day) = Daily dermal exposure / 70 kg body weight; where Deily dormal exposure {mg/day) = B\po-n (n‘m: II) * Max. Appl. Rme (lh ai/acie or Ib al/gal) * Hu Trested (m '3

gsllona of sprey solution).
€ huennndnm-’l'enn MOE = NOEL (iniermediate-term NOEL w 12.5 mg/kg/day) / ddly tolal systemic doso due 1o dermal exposurs (with dermal abmptm rste of lol applied 10 deromal exposurs).

s
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Handier Risk Summary
Exposure and risk for the intermediate-term uses of pendimethalin are summarized in Table -
5. Intermediate-term risk was calculated using the 12.5 mg/kg/day endpoint. Intermediate-
term use (continuous use for 1 week to several months) is not considered a likely scenario
for homeowner uses of pendimethalin; therefore, no intermediate-term MOE was calculated
for homeowner uses. Exposure estimates are based on the best available exposure data
derived from the Pesticide Handlers Exposure Database (PHED), which varied in quality

from high confidence data to low confidence data. (see Table 4 for a description of the
confidence level associated with exposure data). &

I " Rist

The calculations indicate that the MOEs for intermediate-term exposures for handlers wearing
baseline protection (long-sleeve shirt, long pants, shoes, and socks) are over 100 for all but
the following use scenarios: ‘(4a, b, ¢) mixing/loading liquid formulations for aerial
application and irrigation/chemigation systems (MOE=1.9), mixing/loading liquids for .
groundboom application (MOE=73.5), and mixing/loading liquids for rights-of-way
application (MOE=18.9), and mixing, loading, and applying using low-pressure handwand’
equipment (spot treatment) (MOE=21).  The risks to these workers for these scenarios are .
reduced to an adequate level (MOEs are all above 100) whmworlnerswuradd;ﬂonalPPE
consisting of chemical-resistant gloves. .= - \

Exposures following applications-to commercial or fesearch food, feed, fiber, turf, and
omamental crops may be mitigated by restricted-entry intervals (REIs). REISs allow :
sufficient time to pass for field residues to dissipate to levels that result in adequate MOEs
for entering Workers who contact treated surfaces. However, restricted-entry intervals are
gmmnymfaabhuammmmmfmm-apphmhomeowwwmd

oompahmalexpomrahumopm(nnbunghts—of-ways),mmm andomamental- 7

phntmgssmhuparhandlandwephﬂm

_There are no pendimethalin-specific post-application exposure data available at this time.
These chemical-specific data are necessary for HED to establish permanent restricted-entry
intervals since an intermediate-term endpoint of concern has been identified. In the absence
of available postapplication data for pendimethalin uses, HED has qualitatively analyzed
pomnﬂpostapphmnonexposumandmkbasedonmenammofpend:mednhnuse

HEDhucmcludedthatthefollomngchmtmsnu ofpendimetbalinusemdlcateaudueed
'levdolcom : o :

27
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@ Pendimethalin use-directions indicate that most applications to food, feed,-and fiber crops -
" occur early in the season--preplant, at plant, or preemergent. to the weeds. Applications to

areas with established plants are usually layby or otherwise directed to avoid contacting crop—
foliage, thus minimizing worker risk from foliar contact in these crops;

® Most workers entering foOd,‘ feed, and fiber crops would likely be performing non-hand-
labor tasks such as scouting, mechanical incorporation, and mechanical cultivation, given the

timing of applications (early season) and the crops involved. Non-hand labor results in much

lower direct contact/exposure compared to hand labor tasks. Exceptions include hand-
transplanfing’ fobacco and hand-planting or hand-aligning mechanically-planted sugarcane seed
pieces in recently treated areas; ) ) g
® Workers entenng rights-of-way and other noncrop areas would hkely perform non-hand-
!abor tasks;

L Landscape and grounds maintenance workers performing ta.sks in commercial landscape

plantings may perform hand-labor tasks, such as hoemg, thinning, or weeding, but exposures

to treated surfaces are likely to be infrequent and short in durauon,

® Golf course workers may be exposed while mowing, tending greens, or perfomung othcr

" maintenance tasks, butﬂle:rexposurumhkelymbehmtedandrelauvelyshortm -

duration;

.

® Persons, including children, may be exposed to treated omamentals at rwdenual sites, but -

their exposum are likely to be limited and of short duranon

_ HED has concluded that the followmg characteristics of dther pmdimethahn uses mdlcame an

increased level of concern..

® Most applications to offiamentals andmrfaretoestabhshed plantsandareoﬂmbmadeast
over the entire omamental and turf foliage, musmcmngpomualexposurenskfrom
foliar contact with such treated fohage, _

® Workers entering turf and ornamerital production areas following pendimethalin

‘applications may perforti hand-labor tisks such a transplaniing, harvesting, weeding, or

pruning. For these crops, t the ummg of apphcanons make hand labor activities likely

® Persons, mcludmgchﬂdm mybeexposedtomtedturfgrass(lawns)axrwdmhalm
frequently and for relauver long periods of time. =~

Basedumnﬂwaboveduummﬂms,muummmapompphmmmhmnmhkdy

'tobeofcomforthcfollowmguse-mnos, providedworkersandothetsdonntenter

treated areas immediately following applications:

28
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HED Pendimethalin RED
® f_eod, feed, and fiber crops; except -for sugarcane and t_ob;'u:co;
® golf-course and turf other than that on sod farms and residential sites;
¢ ornamental landscape plantings in commercial and remdennal sites; and
¢ rights-of-way end other noncrop areas.
However, HED is concerned about the postapplication risks at the following use-sites:

@ tobacco and sugareane (hand-u-ansplanung tobacco and hand-planung or hand-aligning
mechameally-planted sugarcane only);

L] omamentals grown for commerclal (or research) purposes; and

¢ turf on sod farms and at residential sites.

‘..!.‘."‘“‘.#.‘-..'“*.‘.'...t#'..‘.#‘-lt‘tt‘--!-?..t!!t!‘t.t-t

TTIEEFFECTSOBSERVEDINTHEDOGSTUDYSELECI‘EDFORRISK
LHARACTERIZATION OF INTERMEDIATE EXPOSURE SCENARIOS
DEMONSTRATE ACTUAL LIVER PATHOLOGY AT THE LOEL DOSE LEVEL.
" HOMEOWNER TURF EXPOSURE PATTERNS INDICATE THE LIKELIHOOD
OF EXPOSURE TO INFANTS AND CHILDREN. THEREFORE, HED E
- RECOMMENDS DISCUSSION WITH SRRP AND/OR THE REGISTRANT TO.
DETERMINE IF THIS. USE SHOULD BE REREGISTERED. :
'#ﬂtﬂ;;‘;;tti;ll;t‘tlﬂtﬂ.tﬂlt-lt-tt.ﬂ"&tli*.l"*t‘-ittﬁl‘ll‘.ﬂtt
. HED Reeommendauons for Risk Miﬁganonrnedueum
a. Tolerame Rmnent Summary
Toleramec kpendzmeﬁnlmreuduesamcurrently expressed in terms of the combined
residues of pendimethalin and its metabotite 4—[(1-ethylpropyl)anmto]—2—methyl—3 3-
" dinitrobenzyl alcohol {§180.361(a and ¢)] and, for peanut hulls only, in terms of the parent
and aforementioned metabolite plus the metabolite 3-[(1-ethylptopyl)anﬂno]—6—methyl-2 4
' d:mtrobmzyl abohol [40 CFR §180.361)).

A smmmry of the pendimethalin tolerance reassessment and reeommended mod:ﬁcanma in
_ eommodlty deﬁmuons are p:uented in Table 6. ' : .

2%
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~ Adequate data are available to reassess the established tolerances for pendimethalin residues
in/on beans; bean forage; bean fodder; corn fodder; corn forage; corn grain; sweet corn;
cottonseed; onions (dry bulb); peanuts; peanut hay; potatoes; sorghum fodder; sorghum
forage, grain sorghum; soybeans; soybean forage; soybean hay; sugarcane; and sunflower
[Note Some commodity definitions must be corrected. See Table 6 for details.]

The tolerance for pendimethalin residues in/on pmnut forage should be revoked since peanut
forage is no longer considered to be a significant feed item according to the Livestock Feeds
Table (Table II (September 1995)). .

Available rice ﬁeld trial data are deemed adequate to support the reregistration of
~ pendimethalin for use on rice. ‘The currently established tolerance on rice grain should be
mcreasedfromOOSppmtoOlppm A processing study on rice grain is outstanding.

Available rice field trial data are deemed adequate to support the reregistration of
pendimethalin for use on rice. A tolerance for pendimethalin residues of concern in/on rice
straw must be established. - Available data indicate that a tolerance of 0.1 ppm>would be

As a result of changes in the Livestock Feeds Table (Table II (September 1995)), the Agency
currently considers cotton gin byproducts a raw agricultural commodity (RAC). Data
depicting pendimethalin residues of concern in/on cotton gin byproducts resulting from the
maximum registered use ‘of pendimethalin to cotton are hereby required. On receipt of the

requnedeottmgmbypmduetsdata theneedfettoluaneeiforpmd:methahnmduesof
coneemwlllbedetermmed

mwlmfamﬁhaMOnpmmhlﬂismmumokedmmuthuﬂsum
lommsﬁdammﬁmtfﬂlmwmngmﬂwhmk&edsmb(rablen
(Septembu 1995))

- r

HED concludes that available garlic magnitude of the residue data from field trials conducted
in CA and OR are adequate to support & national registratiori for the use of pendimethalin on
garlic and recommends-that the currently established tolerance with regional registrations for
pendimethalin residue of concer in/on garlic should be changed to a tolerance without
regional registrations at the same level (0.1 ppm) and listed under 40 CFR §180.361(a).



Table 6. Tolerance Rm.ssessmmt Summary for Pendxmethalm

HED Pendimethalin RED

Tolerances listed under 40 CFR §180.361(a):

vh

Beans, lima (dry,snap) 0.1 0.1 Beans, succulent and dry
Beans, forage 0.1 0!
Beana, hay 0.1 - 0.1
Com, fodder 0.1 0.1 Corn, staver
Corn, forage 0.1 0.1 B :
rain 0.1 0.1 Corn, field and Corn, pop
Com, freeh (including sweet, 0.1 0.4 ' ‘
gy N Com,m (K+CWHR)
Cottonseed 0.1 0.1 Cotton, undelinted seed
Onions, dry bulb 0.1 0.1
0.1 0.1
T 0 0.1 : :
0.1 . Revoke No loager listed in Livestock’
o | Foods Table (Table II
| (September 1995)) as &
, . ngmﬁen!faedm
0.1 0.1
0,05 0.1 mmm-mh'
. - incressed to the analytical
: w-&-sdm
S ruidnndpendiwnnd
K - its 3,5-dinitrobenzyl alcobol
R ' ) ¥ .
ot I o1
B % DR S 0.1
0.1 0.1
0.1 01
0.1 01
01 0.1
¥ - 0.k
. 31
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Tolerances needed uncler 40 CFR $180.361(a):

Cotton, gin byproducts Noge - TBD* Residue dats are required.
d Rice, straw Nooe 0.1
L - Tolerances listed under 40 CFR §180.361(b):
Peagut, hulls 0.25 . Revoke No longer tisted in Livestock
‘ Feeds™¥dhle (Table IT -
(September 1995)) as a
significant feed item

* . Tolerances listed under 40 CFR $180.361(c):

Gadic. | 0.1 0.1 HED hereby recommends that
‘ this tolerance should be listed
under 40-CFR §180.361(a)
. TBD Ta. be determined. Ruumoftolmme(s)umhem-dauﬂmhmebmmrum
duaaroreqmred.

- b. CODEX Hannommnon

'I‘hetearenoestabhshed orpmposed Codex MRLs forpmdunetha.lm residues. Therefore,
;thetearenoquesuonsofcompaﬁbmtywnhrspecttoCodexMRuandUS tolerances.

. ¢. Occupational/Residential Labeling Rationale
- - -mim f the ¥ el .. .k

. The 1992 Worker Protection Standardfor Agricultural Pesticides (WPS) established
certain worker-protection requirements (personal protective equipment, restricted-eniry
. intervals, etc.) to be specified on the label of all products that contain uses within the scope
of the WPS. Uses within the scope of the WPS include all commercial (non-homeowner) and
_.research uses on farms, forests, nurseries, and greenhouses to produce agricultural planss
" fincluding food, feed, and fiber plarss, trees, turf grass, flowers, shrubs, omamensals, and
. seedlings), Uses within scope include not.only uses on plants, bu:alsou.m' on the soil or
planting mediwm in which the planss are (or will be) grown.

Atthmumemmeofﬂwreglswtedusuofpmdmmhalmuemﬂunmempeofthewm
: ProtecnonSmndardforAgnculmralPuucldes(WPS) Usuthatareoutudethescopeofﬂae
WPSmcludeuse _ ,

3.2' Lo
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- -on plants that are in ornamental gardens, parks, golf courses, and public or
-~ private lawns and grounds and that are intended only for decorative or -
environmental benefit. (However, pesticides used on sod farms ARE covered
by the WPS).
. in a manner not directly related to the productlon of agricultural plants
including, for example, control of vegetation along nghts-of-way and in other

* Any product whose labeling can be reasonably interpreted to permit use in the
production of an agricultural plant on any farm, forest, nursery, or greénhouse must comply .
- with the labeling requiremienis of PR Notice 93-7, *Labeling Revisions Required by the

- . Worker Protection Standard (WPS)," and PR Notice 93-11, "Supplememntal Guidance for PR

Notice 93-7, " which reflect the requirememss of EPA’s labeling regulations for worker
protection statements (40 CFR part 156, subpart K). These labeling revisions are necessary
to implement the Worker Protection Standard for Agricultural Pesticides (40 CFR part 170)
and must be completed in accordance with, and within the deadlines specified in, PR Notices
93-7 and 93-11. Unless otherwise specifically directed in this RED, all statements required
byPRNance:QJ”lmd%-umtobeonduprodlmlabelaaalyashwdium -

»

- AﬁerApdlZ} 1994, mceptmoﬂunﬂuprovmdeRNodmﬂJw
' 93-11, the labeling of all products within the scope of those notices must meet.
. mmmqmmmmmmmmormaydn
p&mmgmmorwswmmﬂyregirmddismbm T

.- ‘v=-s4ﬁ¢rﬁcwb¢r23 1985, Mwmpromm PRMwD.?—?aud ,
9311, mmqrnapmmﬂwmqmmmw '

- danadmmd‘dnnodmmt}wymﬁmmmmorwﬂby
mm

Ec L

Pa-sonal Wiqwlinﬁneeﬁng Controls for B'ancﬂers |

' Foruiﬂd-mepmd:m PPEnqxdmﬁrpesﬂcide handknmsadnnug
nregistradoniuaneafmmyx

1. If EPA daemﬂmmngukmqamonmbcmkmasmmuhofﬂnmm
or other-adverse-effects-of an-active:ingredient, the PPE for pesticide handlers will be based

on the acige toxicity of the end-use product. For occupational-use products, PPE must be
established using she process described.in PR Notice 93-7 or more revent EPA guidelines.

B

33

ore n e ke

RTINS R

e B s A

R B
PR
FS TR E



HED Pendimethalin RED

2. If EPA determines that REGULATORY ACTION ON AN ACTIVE INGREDIENT MUST BE TAKEN as
the result of very high acute toxicity or to certain other adverse effects, such as allergic -
effects or delayed effects (cancer, developmental toxicity, reproductive effects, etc.):
"In the RED for that active ingredient, EPA may establish minimum or
“baseline” handler PPE requirements that penain to all or most end-use
products containing that active ingredient. :
L These minimum PPE requirements must be compared with the PPE that would
' be designated on the basis of the acute taxicity of the end-use producr
B . The more stringent choice for each type of PPE (i.e., bodywear, hand :
© " T ' protection, foorwear. eyewear, etc. J must be placed on the label of the end-use
product

_ Personal protective equipment requiremenis usually are set by specifying one or more
- pre-established PPE units = 5ets of items that are almost always required together. For
example, ‘if chemical-resistant gloves are required, then long-sleeve shirts, long pants, socks,
and shoes are assumed and are: also included in the required minimum attire. If the
requirement is for two layers of body protection (coveralls over a long- or short-sleeve shirt
and long or short pants), the minimum must also include {for all handlers) chemical-resistant
Jootwear and chemical-resistant headgear for overhead exposures and (for mzxen', loaders,
and persons cledning equipment) chemical-resistans aprons. - - _ -

Occupational-Use Products
HED has m&mmmmm regarding the establishment of active-ingredient-
based minimum PPE requirements for occupational handlers must be taken for pendimethalin
for certain handler use-situations. -‘The MOE's were less ‘than 100 for certain occupational
'handler (mixers; loaders; and applicators) usé-scenarios, unless chemical-resistant gloves
wereusedmaddnhontothcbaselmeprotecuonoflong-sleeveshm fong pants, shoes, and
socks. ' HED is‘fequiring WMWM handlers of. pendlmethahn in
these uposm'e munnona (1) mixing and loading emuisifiable concentrate formulations and -
(2)muung oadinj anﬂ@ptymgumglow-pmsurehandmdeqmpmem haddmon

}Iﬂ)sexpmmmdnskamumbasedmﬂmauumpum,}mbmnmqm _
-wettable powder formulations of pendimethalin to be contained in water-soluble packaging.
If the Régistraiit- intends to register any wettable powder product not contained in water-
soluble packaging, HEDmustﬁrstconductanexposutenstasmmttodetennmexf
mummumburpﬁmdbemry

- WPS andNonWPSUsu. “ Since potmtml handlerexposure is sumlar for WPS and
nonWP$ uses, there is only one set of active-ingredient-based minimum (baseline) PPE
réuiremeénts for occupational uses of pendimethalin (specified in Section V). These
requirements mustbefollowdmtlwlabelmgofallpendmeﬂnhnmdwpmducts mtmded
pnmanly for oecupahonal use. =

S



HED Pendimethalin RED '
. ) ~ - . B a . . - .——‘

HED is not establishing minimum (baseline) handler PPE for pendimethalin end-use products
that are intended primarily for homeowner use, because the HED has-determined that the
_frequency, duration, and degree of exposure by such handlers do not warrant such risk
mitigation measures.

Postapplication/Eatry Restrictions
Restricted-Entry Interval:

Under the Worker Pro:ecnon Standard (WPS), interim rcstﬂc:cd—emy intervals
(REI’s) for all uses within the scope of the WPS are based on the acute toxicity of the active
ingredient. The taxicity categories of the active ingredient for acute dermal toxicity, eye
irritation potential, and skin irritation potential are used to determine the interim WPS REI.
If one or more of the three acute toxicity effects are in toxitity category I, the interim WPS
RE] is established at 48 hours. If none of the acute toxicity effects are in category I, but one
or more of the three is classified as category 11, ﬂwmemnWPSREIuesrabbshedatZ& .
hours. If none of the three acute toxicity effects are in.category I or II, the interim WPS REI
is established at 12 hours. A 48-hour REI is increased to 72 hours when an organophosphate
pesticide is applied outdoors in arid areas. In addition, the WPS specifically retains two
types of REI’s established by the Agency prior to the promulgation of the WPS:: (1) product-
speqﬁcREI.sestabluhedonthebasBafadequauda:a,Mﬂ)mmsmﬂm
: longerthau]wsethatmu]dbeesmbﬂshedundertheWPS '

During the reregr.mmiou pmca.t. EPA considers all relevant product-specific
uybnnadonwdccdeuﬁahcrthcm Is reasoutoshorten or lengthen thcpmdously
established REL. -

.Bydefmﬂt,PRNotichS—?speciﬁualzhourimerimREIcumﬂyineﬂ'eu. EPA notes
that the 12-hour interim WPS REI was established because data indicated that pendimethalin
mmmwegmmlwformmwmty,mnmmmﬁﬂ andeyu
untanonpomml

Dunngﬂwwmnonptm }lEDhasdetemmedﬂzat"ﬂwaﬂmbhﬂedunderthe
WPSshouldbechmgedforsomeuauducto.
‘-the identification of intermediate toxicity endpoints ofconeu'n,
,,-ﬂlepotumalfmagmﬁmtpostapphcanonworkuexpomremmnaops
-a significant number of reported incidences for pendimthalin,
mabmofpm&mﬂhﬂmwﬁcwdmfmaﬂmmanﬂm,
' and
-ﬂlcﬁndmgsofHEDsquahmqveanalymofpownnﬂpoa-apphcamupommmk.
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HED Pendimethalin RED _
Therefore, HED is now increasing the REI on sugarcane and tobacco from 12 to‘24 ﬁours, o
until postapplication data to set specific REIs for these crops are available. Thus, HED is -~ .
establishing an interim 24-hour restricted-entry interval for uses on sugarcane and
tobacco of all occupational-use products that contam pend:methahn and have use-

dlrectmns for food, feed, and fiber crops

NOTE AN INTERIM REI WILL BE ESTABLISHED FOR ORNAMENTAL AND
TURFGRASS CROPS WITHIN THE SCOPE OF THE WPS PENDING THE OUTCOME
OF THE PROPOSED MEETING WITH THE REGISTRANT. -

- Early-Entry PPE:

The WPS establishes very specific restrictions on entry by workers to areas that
remain under a restricted-entry interval, if the entry involves contact with treated surfaces.
Among those restrictions are a prohibition of routine entry to perform hand labor tasks and a
requirement that personal protective equipment be worn. Under the WPS, these personal
protective equipment requirements for persons who must enter areas that remain under a
restricted-entry interval are based on the acute toxicity category of the active ingredient.

During th?reregmmﬁon process, EPA considers all relevamt product-specific -
information to decide whether there is reason to set personal prorecmre eqlapmem'
requirements that differ from those set through the WPS.

Thc RED req:amnents for early-entry PPE are set in one of two ways:

1. - If EPA determines that no regulatory action must be taken as the result of the acute
effects or other adverse effects of an active ingredient, it establishes the early-entry
PPE requirements on the basis of the acute dermal taxicity category, skin irritation
potential casegory, and eye irritation potential category of the active ingrediens.

2. If EPA determines that regulatory action on an active ingredient must be taken as the

. result of very high acute taxicity or to certain other adverse effects, such as allergic
‘effects or delayed effects (cancer, developmental toxicity, reproductive effects), it may
esmblt:hearbv—emryPPquwmm:fmaremamsmngemmanwuldbe
e:tabﬁ.ﬂwdodwmise - |

Smoependmwﬂ:a]muclmﬁedasategorywforshnmtahonpomualandlvforacute
dermal toxicity, and HED has determined that no regulatory action must be taken due to the
acute effects or other adverse effects of pendimethalin, the PPE for dermal protection
required for early entry is the minimum early-entry PPE permitted under the WPS. Since
pendxmethalmudmﬁedastomtymtegorymforeyexrmauonpmmual no protective
eyewearlsreqmred
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WPS Notification Statement? N _

Under the WPS, the labe]s of some pemczde products must reunre employers to nauﬂ
workers about pesticide-treated areas orally as well as by posting of the treated greas. The
reregmranon process also may decide that a product requires this type of "double ..
notification. * .

HED has determined that double notlﬁmuon is not required for peudlmethalm md—use :
products. - ‘

Qcmﬂnmlﬂlss_mmw ' o
Since HED has concems about post-apph@tlon exposures to persons after nonWPS
occupational uses of pendimethalin, it is establishing entry restrictions for all nonWPS

occupational uses of pendimethalin end-use producfs For speclﬁc requxremmtsr refer to
Section-V of this document.

SmeeHEDhasconwnsaboutpoﬂ-apphmnmexposummpermafuhommner .
applications of pendimethalin, HED is establishing entry restrictions for all homeowner uses
ofpmd:methalmmd-useproducts Forspemﬁcreqmremems refertoSecnon‘Vofﬁm
document. .

NOTE: THIS SECTION MAY BE AMENDED PEN'DING THE OUTCOME OF 'I'HE

MEETING WITH THE REGISTRANT IN WHICH POST-APPLICATION RISKS AND
HOMEOWNER CONCERNS WILL BE DISCUSSED

Othu'labelingkequhm

_ TheAgencyualsoreqmnngOthauseandsafetymformauontobeplmdonme
labehngofallmd-usepmductsmtmmngpmdxmednlm Formespeuﬁclabelmg ‘
statcmentsrefe:toSechonVofﬂmdocument. '

-

d. Oecupmonaland RwdenwhbehngReqmremems
'I.abenngneqmtormmemm

For sole-active-ingredient end-use products that conmnpendnnethalm,ﬂteprodm
hbelmgmustberemedtoadoptﬂ:elmdlcrpasomlpmﬁe&ve
equipment/engineering control requirements set forth in dnsm Any emﬂxchng
PPBreqmmnmtaonthecurmtlabdmgmwbemwed )
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2" —

For multiple-active-ingredient end-use products that contain pendimethalin, the

. handler personal protective equipment/engineering control requirements set forth in -
this section must be compared to the requirements on the current labeling and the
more protective must be retained. For guidance on which requirements are
considered more protective, see PR Notice 93-7.

" Products Intended Primarily l'or Occupational Use (WPS and nonWPS)

HED is establishing minimum (baseline) engineering controls for occupational uses of )
- pendimethalin end-use products formulated as wettable powders. All wettable powder 1
formulations must be contained in water-soluble packaging. _ _ A

I-IED is establishing minimum (baseline) personal protective equipment (PPE)
- requuements for some occupational uses of pendimethalin end-use products. The
minimum (baseline) PPE for occupanonai uses of pen(hmethalm end-use producm are:

For emulsifiable concentrate formulauons : ~ -
*Mixers aiid loaders must wear: L : , .
— long-sleeved shirt and long pants, '

- = chemical-resistant gloves®,
— shoes plus socks.”

‘Formeglovestatement nsethcmtementuubhﬂwd forpendmwdnhn
through themstmcuonsmSupplemtThreeofPRNouce 93-7

For water-dispersible gnmule wettable powder and émulsifiable concentrate
formulauonawhocundmcuonsmablymmapplmuonumghaﬁ-hdd
_Sprayers:.
'Handlm(mnm,londus,mﬁappﬁeabn}wﬁoamﬂyhpmdwtmghandwd
aqmpmtorhommam o :

. - — long-steeved shirt and long pants,

- ehunml-mmntglom?'m '

_-Mplussoch o

'Famegloumtemt,useulethbhshedfmpmmhm
tlnoughthcmstmcuonsmSupplelmtThree‘ofPRNm%-?

mm'MMumeMMMhMWWMOfﬂm .
. product must be compared to the active-ingredient-based minimum (baseline) personal . L
ptotecnveeqmpmentspeaﬁedabwe 'I‘hemorcpmtecnvePPEmustbeplwadonma _ ' '
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| product labeling. For guidance on which PPE is considered more protectlve, see PR Notlce
93-7. . , =

Placement in Labeling
The personal protective equipment requirements must be placed on the end-use product

labeling in the location specified in PR Notice 93-7, and the format and language of the PPE
requirements must be the same as is specified in PR Notice 93-7. -

Products Intended Primarily for Homeowner Use

THE EFFECTS OBSERVED IN THE DOG STUDY SELECTED FOR RISK
CHARACTERIZATION OF INTERMEDIATE EXPOSURE SCENARIOS o
DEMONSTRATE ACTUAL LIVER PATHOLOGY AT THE LOEL DOSE LEVEL.
HOMEOWNER TURF EXPOSURE PATTERNS INDICATE THE LIKELIHOOD

OF EXPOSURE TO INFANTS AND CHILDREN, THEREFORE, HED
"RECOMMENDS DISCUSSION WITH SRRD AND/OR THE REGISTRANT TO
DETERMINE IF THIS USE SHOULD BE REREGISTERED. : -

LT ] -““-‘“-""‘t"""t'mttttﬁtt.“‘*‘m‘"‘”“‘"mt“‘

HEDunmmbhshmgacuve-mgmdmt—basedmmum(bueﬁne)hndlaPFEfor ‘
pmdmethﬂmuﬂ-useprodumﬂ:ammmmmnlyfmmnam

Mynemm?ﬂhmhmﬂmﬁnﬁnuﬂmmmm&r
hmmﬂhmmmmmdhmpwm:mmq

' mmmeqmpmureqmmmu,nfmy,mubephmdmﬂnend-

.mmmwyfonmngmemymumthe
labelmgsecnm H:mdsmﬂum(anddmammﬂs).

W,

Fmaob-ncﬁv&hﬂedmmuaprodmmummmdummmnﬂwmhbdmg
muabemsedmadoptﬂ:em&ymmzhomwtfn@mﬂﬁsm Anyconﬂ:cﬂngenu'y
resmmunsonﬂ;ectmhbelmgmustbemmoved ,
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For muitiple-active-ingredient end-use products that ;:oniaih pendimethaﬁh the e:itry - ) _
restrictions set forth in this section must be compared to the entry restrictions on the current -
labeling and the more protective must be retained. - A specific time period in hours or days is
considered more protective than "sprays have dried” or "dusts have settled.” =
Products Intended Primarily for Occupational Use
. WES Uses

Re.stricted-enh'y interval:

A 12-hour restricted-entry interval (REI) is required for uses on food, feed, and fiber

cropsmthmthesoopeofﬂwWPSonallpmduneﬂmhnmd—useproducts with the

excepuon of uses on sugarcane and tobacco.

- A 24-hour msmcted-mn-y interval (REI) is required for uses on sugarcane and
. tobacco crops within the scope of the WPS on all pendimethalin end-use products.
*Exception: if the product is soil-injected or soil-incorporated, the Worker Protection -
* Standard, under certain circumstances, allows workers to enter the treated area if
thuewﬁlbenoconnctmthanythmgﬂmhasbemm .
NOTE: ANREIWH.LBEESTABUSHEDFORTURFANDORNAWALUSES

- WITHIN THE SCOPE OF THE WPS PENDING THE OUTCOME OF THE PROPOSED
LIEETING WITH THE REGISTRANT '

Eaﬂy-entrypelsonalpmteetiveequipment (PPE):
: ThePPEreqmredfornﬂymuyu
, ~ coveralls,

chﬂmmlmmﬂovu.md ,
-shoupluuocks _ T

Hlacement in labeling:

TheRElandPPEreqmredforaﬂymuymustbeuueﬂedmmthcmndardnedREl
~ statement required by Supplement Three of PR Notice 93-7. B

NonWPS uses
lhu-yrwtﬂctlom

TheAgency is establishing the following mtry restrictions for nonWPSoccupanoml
umofpend:meﬂlalm md-useprodm:ts '
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For liquid applications:.
. "Do not enter or allow others to enter the treated area until sprays have dried." -

For dry applications:
"Do not enter or allow others to enter the treated area until dusts have settled.”

Placement in labeling:

If WPS uses are also on label — Follow the instructions in PR Notice 93-‘7 for
- establishing a Non-Ag-ncultuml Use Requirements box and plaoe the appropnate
nonWPS entry restrictions in that box. _

Il' no WPS uses are on tlie label — Place the appropriate nonWPS enfry restri;:ﬁons
in the Directions for Use, under the heading "Entry Restrictions. "

Products Intended Primarily for Homeowner Use

*ttUtUtt*‘*‘*‘*t*’*.*-‘.‘*‘*t‘*t**“t‘**‘*“*“**"t*ttt‘t.ﬂt*"

THE EFFECTS OBSERVED IN THE DOG STUDY SEI..ECTED FOR RISK
CAHARCTERIZATION OF INTERMEDIATE EXPOSURE SCENARIOS _
DEMONSTRATE ACTUAL LIVER FATHOLOGY AT THE LOEL DOSE LEVEL.
HOMEOWNER TURE EXPOSURE PATTERNS INDICATE THE LIKELIHOOD
OF EXPOSURE TO INFANTS AND CHILDREN. THEREFORE, HED -
RECOMMENDS DISCUSSION WITH SRRD AND/OR THE REGISTRANT TO
DETERMINE IF THIS. USE SHOULD BE REREGISTEREB

Utt*‘*tt‘itt-t!‘-Qﬁt"-‘!‘.“.‘..‘.t..‘.‘.‘t**.‘."ﬂ*...#“.‘ﬁ“- !

Enu-yrestrkﬁm

: mAMmmbﬁmmafoﬂomngyMcmforaﬂhomeommof
pendimethalin end-use products: - ) _ , _

' Forlhpldappheanona.
'Donotﬂlowpeopleorpentomhuutedphnuunulﬂnspmyshavedmd

For dry applications:. - - ' '
'Donotaﬂowpeopleorpetstomtumemmdmunuldmmm

Place the appropriate eatry restrictions in the Directions for Uss, under the heading -
 *Entry Restrictions.” | |
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Products Intended Primarily for Occupational Use

‘The Agency is requiring the following 1abeling statements to be located on all end-use
products containing pendimethalin that are intended primarily for occupational use.

’a. I. Ii B I i li

*Do not apply this product in a way that will contact wofkem o?aher persons,
extl'lerdlrectlyorthroughdnft Only protected handlers maybemthearm
during application.”

, "When handlers use closed systems enclosed cabs, or aircraft in a manner that
meets the requirements listed in the Worker Protection Standard (WPS) for
agricultural pesticides (40 CFR 170.240(d)(4-6), the handler PPE requirements
maybeMcedormodlﬁedasspemﬁedmtheWPS' :

Discard clothing or other absorbent materials that have been drenched or
heavily contaminated with this product’s concentrate. Do not reuse them.

2{Bsmm_add_ﬂm_foumn3_Mnmulml

Follow manufacturer’s instructions for cleaning/maintaining PPE. If no
such instructions for washables, use detergent and hot water. Keep and

wash DL ¢ ntnly mm othar 1s lmlnﬂﬂl ‘

. "Use.rs should wash hands before eating, dnnhng, chewmg gum, using
tobacoo or using t.he toilet.*

. "Users should remave clothmg immediately if pauclde gets inside.
' Then wash thoroughly and put on clean clothing."

42 . | -;7'



HED Pendimethalin RED
'm *Users should remove PPE immediately after handling this product.

Wash the outside of gloves before removing. As soon as possible, -
wash thoroughly and change into clean clothing.*

Products Intended Primarily for Home Use
Application Restrictions
*Do not apply tlusproductmawaythatmllcontactanypersonorpet, either °
" directly or through drift. Keep people and pets. out of the area durmg Y
application. . ,

] 'Users should wash hands before atmg, drlnkmg, chemng gum, usmg
tobawo or using the toilet.* '

LT
\

B 'U’m:houldremovecloﬂung:mmediatelyxfpuwdegeumde =

Tlmwashﬂmughlyandp\uonclanclothmg,
.

No chemical-specific handler exposure data for pendimethalin exists and HED has low
confidence in the data available for several pendimethalin use scenarios. Additional handler -
exposure studies are required. Requirements for such studies aeg addressed in Subdivision U ;
ofmmmmmmwmmm wmdeMou -
nuxm,loadu:,andappﬁﬂwnfw

. himnnfwaapphaﬁonsmﬂ\ WPIWDGJMformulmms
© low-pressure handwand applications with WDG/liquid foxmufations;

~ @ backpack sprayer applications with WDG/liquid fermulations;
e rights-of-way applications with WDG/liquid formulations; -~ -
ommmm@m@mdm

. adamuexpommwy(_euminezsn,m
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Required Postapplication Studies

There are no pendimethalin-specific post-application exposure data available at this time.
These chemical-specific data are necessary for HED to establish permanent restricted-entry
intervals since an intermediate-term endpoint of concern has been identified. The Registrant
must submit postapplication exposure studies. Requirements for such postapplication
exposure studies are addressed by Subdivision K of the Pesticide Assessment Guidelines,
Data are required to support the use of pendimethalin on the following crop. groups/use sites:

® Food, feed, and fiber crops: (hand-transplanting tobacco and hand-planting or hand-
aligning mechanically-planted sugarcane);

©® Omamental crops (transplanting ornamentals);

® Residential turfgrasy; and

® Sod-farm turfgrass (harvesting).

Requirements for postapplication/reentry exposure studies are addressed by Subdmsmn Kof -
the Pesticide Assessment Guidelines. The required data include:.

Guidelines: .
132-1(a) Foliar Rﬁndue Dissipation; if a.pphcable - -
132-1(b) Soil Residue Dissipation ' ’

" *133-3 Postapplication Dermal Passive Dosimetry Exposure

*Guideline 133-3 may be reserved at this time pending oompleﬁon of the databases on
agricultural and residential postapplication/reentry exposure currently being developed by the
Agricultural Reentry Task Force and Outdoor Resxdentlal Exposure Task Force, provided the
Reglstrantuamembu'ofbothTaskFom

f. Requued- Product and Residue Chemistry Data and Rmmmmdaﬁons

Product Chemistry

All pertinent data requirements are satisfied for the 90% T and the pendimethalin TGAI,
‘however additional product-specific data (physical/chemical properties) are outstanding for -
the 86.8% and 60% FIs (Appendix 1, Product Chemistry Data Summary). Provided that the
Registrant submits the data required in the attached data summary tables for the 86.8% and
the 60% FIs, and gither certifies that the suppliers of beginning materials and the '
manufactuﬁngprom for the pendimethalin technical product and MPs have not changed
since the last comprehensive product chémistry review g submits complete updated product
chemmuydanpachgu,lmbhmnoobjecuonsmmememmamdpmdmmhnmm
rwpecttoproductchenumydanrequuemmts,. :
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Residue Chemistry
Radiovalidation data using samples from the potato metabolism study remain outstanding and

are considered confirmatory. Tobacco magnitude of the residue remain outstanding and are
considered confirmatory.

Pendimethalin residue data requirements for cotton gin byproducts which result from changes
in the Livestock Feeds Table (Table II (September 1995)) should be imposed at this time.
However, this requirement should not impinge on the rereglstmmn eligibility decision for
pendimethalin. The need for additional tolerances and revisions to the exposure/risk

- assessments mllbemdeupmrecelptand evaluauonoftherequueddata

Rice processing data remain outmmlmg and are eonsldered eonﬁmmory

The available confined rotauona! crop study is not adequate. A new conﬁned rotationat crop
study is required. This, however, will not preclude the reregistration of pendimethalin.

Append;m :
1. Product Chemistry Data Sununary )
2. Residue Chemistry Scxence Assessments for the Reregistration of Pendlmzﬂmhn

Attachments :

1. Hazard Assessment -

2. Product and Residue Chemistry Assessments

3. Dietary Exposure Analysis

4. Occupational and Rmdentnl Exposure Assessments .
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Appendix.2
Residue Chemistry Science Assessments Summary

11842

Current Must
Tolerances, Additional Data
GLN: Data Requirements ppm [40 CFR] Be Submitted?

References'

171-3: Directions for Use N/A - Yes?

1714 (a): Plant Metabolism N/A No

. N/A No
171-4 (b): Animal Metabolism ’

See Table A.

00029803 00031219
00039535 00039537
00046278 00046280
00051563 00051965
00058478 00067293
00071121 00074621
00093698 00106779

00106795 00108317

00109915
414699013
424678014
426864015 .
43154705%

00046275 00046293
00067288 00067289
00071124 41713901’
42467502°



Appendix 2
Residue Chemistry Science Assessments Summary

Current Must

Tolerances, Additional Data
GLN: Data Requirements ppm [40 CFR] Be Submitted? . References’

1714 (c/d): Residue Analytical Methods N/A Yes® 00019004 00023780

00023781 00023782
00023796 00024823
00025820 00025821
00025822 00025827

- 00025828 00025831
00025832 00025833
00025837 00029018
00029020 00031212
00031214 00039519
00039520 00039521
00039522 00039526
00039527 00039528
00039529 00041898
00041901 00041904

© 00051958 00051959
00051960 Q005196 &
00051962 00052558
00058835 00070962
00071120 00072810
00072822 00072823
00072824 00072825
00106752 00106791
00106808 00106830
41431001%°
418274011
418458011
41982701"
42471901"
42471902¢
42859202°
43068501

. 43154764

_ - 43185901'¢

1714 (e): Storage Stability N/A No 40535101
42266301"
42471903

1714 (): Magnitude of the Residue in Plaats
Root and Tuber Vegetables Group- |

- Potatoes : _ 0.1 [§180.361)] No om'osm
- Gartic _ _0.1[§180.361()} ~ No™* 40232501%

T2



Appendix 2

Residue Chemistry Science Assessments Summary

GLN: Data Requirements

Current
Tolerances,
ppm [40 CFR]

Must
Additional Data

Be Subraitted?

References!

- Onions (dry bulb)
Legyme Vegetables Group
- Beans (succulent and dry)

- Soybeans

- Soybeans, aspirated grain fncnons _

Foliags of Legume Vegetables Group
- Bean forage and hay -

- Soybean forage and hay

- Corn, grain

- Corn, fresh

- Corn. field, aspirsted gruin fractions

0.1 [§180.361(a)]

0.1 Beans, lima

(dry, snap)
[$180.361(a)]

0.1 [§180.361(a)] -

None,

0.1 [$180.361(a))]

0.1 [§180.361(a)]

0.1 [§180.361(a)]

0.1 [§180.361(a)]

Nono

No

No

418274012

00039518
00039519%
00039520
000395212
000395222
00039523%
000395247

000395342

Na -
No2

No

No

00081581%

00025818 00029801
00041397

00039518%
00039519%
00039520*
00039521%
00039522%
00039523%
00039524%
00039534
00081581%

CO025818 00029801
00161759 00161760

00161761

No*

No

No®

40185101

786 00023787
00023788 00023789
00023790 00023791
00023792 00023793
00023794 00023795
00029029 00030697
00093697 00106820

00074619%
00093719%



Appendix 2

Residue Chemistry Science Assessments Summary

Current Must
Tolerances, Additional Data
GLN: Data Requirements ppm [40 CFR])  Be Submitted? References!
- Rice, grain 0.05 [§180.361(a)} No* 00067283 00071120
- Rice, straw Nome No? 00067283 00071120
- Sorghum, grain 0.1 [§180.361(a)] No 00106791 00106807 -
. 00114313
- Sorghum, grain, aspirated grain fractions None No®
Q F W |
Group
- Com, forage and fodder : 0.1 [§180.361(a)] No® 00023786 00023787
00023788 00023789
00023790 00023791
* 00023792 00023793
00023794 00023795
00029028 00029029 °
00030697 00093697
00106820
- Sorgbum, forage and fodder 0.1 [§180.361(a)] No® 00108791 00106807
00114313
Miscell c it
- Cottonseed 0.1 [§180.361(2)] No 00018997 00106752
‘ 00106829
418812012
42858901%
- Cotton gin byproducts None Yes
- Peanuts ' 0.1 [§180.361(2)] No 00106785
- Peanut, bulls . 0.11§180.361(b)] No? 00031215 00031216
: ' S 00031217 00106785
- Peaaut, forage 0.1 [8180.361(n)} NoZ 00106785
- Peanut, hay 0.1 [$180.361(a)] No 00106785
- Sugarcane 0.1 [$180.361(2)] ‘No 42859201
- Sunflower, seeds 0.1 [§180.361(a)] No 00134355
- Tobacco None Yes® 00129937
171-4(l): Magnitude of the Residues in Processed Food/Feed
- Corn grain None No*
- Cottonseed None No* 00106752



Appendix 2
Residue Chemistry Science Assessments Summary

Current Must
Tolerances, Additional Data
GLN: Data Requirements , . ppm [40 CFR]  Be Submitted? References'
- Peanuts None No* 001067'85
- Potatoes Nooe No* 00106797
- Rice Grain None Yes
- Soybeans None No 00025818
- Sugarcane ' . ~ . Nome. ~ = No® [PP#3F2765]
- Sunflower seed Noone ~ 'No*% ' 00134355
171-4 (f): Magnitude of the Residue - Potable - N/A No 00046293 00071124
Water )
1714 (g): Magnitude of the Residue - Fish None No¥ 00046293 00071124
1714 (h): Magnitude of the Residue - Imgltad None No¥
Crops .
1714 (i): Magnitude of the Residue - Food ~ NI/A N/A
171-4 (j): Magnitude of the Residue in Meat, None No* :
Milk, Poultry, and Eggs ' : . :
165-1: Rotational Crops (Confined) N/A Yes®  41806801°
165-2: Rotational Crops (Field) None

1.

Re&mcummwedthmdmuhdmRemmthhndud(GmdameumtdndSlSS)
RefermcumbddwmmewedmduMNRuegxmuonswUpdm Otherwise, submissions
were reviewed as noted.

Thewhvepmdmnlhﬂmhbdsmmmtmthmspmwﬂﬂufmmmmdmbe
revwedmwfya?l-]lformhcmpmthmgmtendhybynpphmm

DEB Nos. 6570/6603/6604/7153, 1/29/91, R. Loranger and R. Petfettl.

CBRS No. 10678, DP Barcode D183220, 2/1/93, P. Deschamp and CBRS No. 11797, DP Barcode
D190778, 6/16/93, P. Deschanyp. -

CBRS No. 11582, DP Barcode D189207, 6/16/93, P. Deschamp md CBRS No. 12673 DP Barcode
D195890, 2/9/94, B. Cropp-Kohlligisn.

CBRS No. 12673, DP Barcode D195890, 2/9/94, B. Cropp-Kohlligian and CBRS N'o 13411, DP Barcode
D200669, 11/15/94, B. Cropp-Kohlligian.

CBTS Nos. 7595/7596, 3/5/91, F. Griffith; CBTS Nos. 8859/8360, DP Barcode D170619, 4/29/92, F.
Griffith; and CBTS No. 15373, DP Barcode D212340, 4/7/95, J. Stokes and B. Cropp-Kohlligian.

5 - ) {continued)



Tsble B (consinued).

10.
1.
12.
13.
14.
15.
16.
17.

18.

19.

21.

B

. CBRS No. 9914, DP Barcode [3178434, 10/22/93, P. Deschamp.

PPﬂE3531 Memrmda by G. Otakie dated 8/20/87 and H. Fonouni damd 8/21/90,

e

CBRS No. 10678 Addendum, DP Barcode D183220, 9/24/93, P, Deschamp.

Radiovalidation data from the potato metsbolism study remain cutstanding. Representative samples from
the potato metabolism study must be analyzed using the currently accepted enforcement analytical method
(CBRS No. 10678, DP Barcode No. D183220, 2/1/93, P. Deschamp).

CBRS Nos. 7507/7517, DP Barcodes D159827/D159905, 4/24/91, E. Zager.

PP#IE3965. CBTS No. 7887, DP Barcode D163268, 7/10/91, G.J. Hemdon.

. CBRS Nos. 8118/8515, DP Barcodes D165134/D167858, 5/15/92, E. Zager.

CBTS No. 11230, DP Barcode D193627, 7/25/34, R. Cock.

CERS No. 13400, DP Barcode D200608, 7/24/95, B. Cropp-Kohlligian.

CBRS No. 13411, DP Barcade D200669, 11/15/94, B. Cropp-Kohlligian.

' CBRS No. 13506, DP Barcode D201694, 11/15/94, B. Cropp-Kohlligian.

CBRS concludes that available garlic magnitude of the residue dats from field trials conducted in CA snd
OR. are adequate to support & national registration for the use of pendimethalin on garlic and recommends
that the currently established tolerance with regional registrations for pendimethalin residues of concern
in/on garlic should be changes to 2 tolemance without regional registrations at the same level (0.1 ppm) and
hstedundetdo CFR §180. 361(:)

PP¥#1E3965. CBTS No. 7887, DP Barcode D163268, 7/10!91 G.J. Herndon; CBTS No. 9616, DP
Barcode D175936, 10/22/92, G.J. Hemdom; CBTS No. 11391, DP Barcods D188216, 2!24!93 G.J.
Herndon; and CBRS No. 9464 _DP Barcode D174858, 9/24/93, P. Deschamp.

PP#1F2567. Memorandum, no CB No., no DPBuoode. 4/29/82, A. Slmth

AsaremltofchmgumhhvmckFeedslele(rABLEII(Septemb« l”ﬂ).meAgmynow
considers aspirated grain fractions of soybeans, field com, and grain sorghum as raw agricultural
comanoatiss (RACs). Residus chemivtry dats for these RACe srm weivad since nendimethalin is spplied
to soybeans, field com, and grain sorghum very early in the growing seasoa (i.e., preplant, preemergence
and/ar postemergence) and pendimethalin residues of concem in/on aspirated grain fractions of soybeans,
field com, and grain sorghum are unlikely to exceed the currently established tolerances on soybeans, field
corn grain, and grain sorghum, No tolerances for pendimethalin residues of concern are needed for
a.spmtedgmnﬁ‘acnmlofaoybuu, ﬁddm,mdmsomhum.

CB Nos. 5494/5495, 8/8/89, D. Edwatds

'MﬁmﬁddmmmmofhmdMMQmubeundmmpponhmofpmdmsmmnm

pop com.



ble
25.

26.
27.

23,

29,

31.

32,

33.

34.

neinyed).

PP#2F2628. Memorandum, no CB No., no DP Barcode, 7/15/82, A. Smith.

' As recommended in the 1984 Pendimethalin Registration Chemistry Chapter, the currently established rice

grain tolerance should be increased from 0.05 ppm to 0.1 ppm.

Available rice field trial data are hereby deemed adequate to support a tolerance for pendimethalin residues
of concern in/on rice straw. A tolerance of 0.1 ppm would be appropriate.

As 8 result of changes in the Livestock Feeds Table (TABLE II (September 1995)), the Agency now
considers com stover and sorghum stover as raw agricultural commodities (RACs). Available
peadimethalin field trial data on com/sorghum grain and com/sorghum fodder (presumably the mature
dnedstalksmthgmn)mﬂmgthemnmmusemtuofpendxmemﬂmmcommdmrghum
demonstrated that pendimethalin residues of concern in/on com grain, grain sorghum, com fodder, and
sorghum: fodder were nondetectable (< 0.1 ppm). Hence, CBRS, concludes that adequate data are
available to support tolerances for pendimethalin residues of concern in/on com stover (mature dried stalks

" from which the grain or whole ear (cob and grain) have been removed) and sorghum stover (mature dried

stalks from which the grain have been removed) at the limit of quantitation (LOQ) of the analytical method
(0.1 ppm). ' ‘

CB No. 8138, DP Barcode D165329, 9/18/91, K. Dockter
CBTS No. 12295, DP Barcods D193629, 8/1/94, G.JI. Herndon.

As a result of changes in the Livestock Feeds Table (TABLE II (September 1995)), the Agency now

cmdcrsoottmmbyprodmuuaannculmllcommod:ty(RAC) Data depicting pendimethalin
regsidues of concem in/oa cotton gin byproducts resulting from the maximum registered use rate of
pendimethalin to cotton are hereby required. Cotton must be harvested by commercial equipment (stripper
and mechanical picker) to provide an adequate representation of plant residue for the ginning process. At
least 3 ficld trials for each type of harvesting (stripper and picker) are needed, for a total of six (6) field

The established tolerances in/on peanut hulls and peanut forage should be revoked, since these are no
longerconndeudtobeslgmﬁumfudmmmordmgtothehvesmckFeedsTuble(TABLEﬂ
SepmmberwoS))

CBRS has, considered availsble tobacco data (incmding availsble tobacco metabolism data (MRID
00031978) ot previously reviewed) in light of recently issued guidance on this topic (memo by M.
Metzger and E. Zager dated 7/17/95) and concludes that tobacco data are not adequate to assess uman
exposure to0 pendimethalin residues of concern. on tobacco. Tobacco data remain outstanding. The
Mnmﬁﬁﬁﬁﬁdﬁrﬁﬂ?iﬁﬁfﬁm“&ﬁ”‘pw’m v M, Matzger snd E, Zager
dated 7/17/95) before proceeding with additional studies.

'l‘heAga:y(MemmdlmomefummbyI. Stokes and B. Cropp-Kohlhmdﬂad4ﬂl95)hnsacoqmd
the registrant’s srgument that pendimethalin is not translocated to oil seeds and that residues would not
concentrate in corn oil to levels above the established tolerance for corn grain (theoretical concentration
factor 25x). As the otber oilseeds with tolerances have theoretical concentration factors less than that of
com grain, additional processing studies on oil seeds are not required.



Tab!

35,

36.

37,

38,

39.

continued).

Based on available potato field trial data (MRID 00106785) reflecting exaggerated application mtes (2.67x)
to potatoes, the Agency previously concluded (1984 Pendimethalin Registration Chemistry Chapter) that
pendimethalin residues of concern were not expected to concentrate in potato processed commeodities and
2 potato processing study was not required. No tolerances are required for pendimethalin residues of
concern on potato processed commodities.

CBTS No. 11265, DP Barcode D187216, 2/11/93, R. Cook.

End-use product labels prohibit applications of pendimethalin to rice fields used for fish or crayfish
production and prohibit the use of water from pendimethalin-treated rice fields for the irrigation of food
or feed crops.

EPA has determined that based on (i) existing tolerances in 40 CFR §180.361(a), (ii) pending wheat/barley .
tolerances, and (iii) current livestock dietary burden calculations, there is no reasonable expectation of finite
residues in animal tissues, milk, or eggs. This situation is provided for under 40 CFR §180.6(aX3). Nao
additional animal metabolism, analytical method, storage stability, or magnitude of the residue data are
required for livestock (Memorandum of Conference by J. Stokes and B. Cropp-Kohlligian dated 4/7/95).

The registrant must submit & new confined rotational crop study conducted on three representative crops
(small grain, leafy vegetable, and root crop) using [“Clpendimethalin uniformly labeled in the ring position
(CBRS No. 12685, DP Barcodé D195941; 4/11/94, B. .Qropp-Kohlhgun) Once these data have betn
mmunahpmmmmmmnumm T

This study was foxmdwepublebyEFGWBIEFED (H Manning) and CBRS (CBRS No. 12685, DP
Barcode D195941, 4/11/94, B. Cropp-Kohlhpln)
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dime
1. Toxicology Assessnent

. The toxicolegy data base for pendimethalin is adequate and
will support reregistration for current uses. There are not data
gaps at this time,

a. Acute and Subchronic Toxicity
Acute Toxicity

The table below summarized the results of acute toxicity
studies on pendimethalin and the toxicity categories for the
different routes of administration. A

ACUTE TOXICITY DATA FOR PENDIMETHALIN

Oral LD50 in rat LD, (M) = 1250 -mg/kg
(MRID 00026657) LD, (F)} = 1050 mg/kg
Dermal LD,, in rabbit LD, > 5000 mg/kg : IV
(MRID 00026657) ) ' i
Inhalation LC,, in rat ICyy > 320 mg/L (nominal. Iv
(MRID 00073342) concentration)
Eyo irritation in 81light conjunctival . IIX
rabbit -~ irritation
(MRID 00026657)- '
Dermal irritation in No irritation v
rabbit ; ' :
(MRID 00026657) .
I Dermal sensitization | = Nonsensitizing : N/A
(MRID 001%3767) ' . S -
subchronie Toxicity |
oral
Rat:

In a 30-day feeding study in rats (MRID 000106754},
pendimethalin technical (98.7%) was administered to groups of 10
males and 10 femz2les RE Wistar rats in the diet at levels of 0,
800, 1,600 or 3,200 ppm (corresponding to 0, 8¢, 160, or 320
mg/kg/day). Urine was darker than contreols in the 1,600 and

3
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3,200 ppm groups. At 3,200 ppm there appeared to be increased
liver weight. The LORL is 3,200 ppm (320 mg/kg/day) based on
increased liver weight. The NORL is 1,600 ppm (160 ng/kg/day) .
Although this study is classified as Supplementary it pravides
useful information.

In a 13-week feeding study in rats (MRID 00156081),
AC 92,553 (pendimethalin, 92.1%, Lot #AC3528-129-~1) was
.administered to groups of 30 male and 30 female Charles River
CD(SD)BR rats in the diet at levels of 0, 100, 500, or 5,000 ppm
{corresponding to 0, 10, 50, or 500 mg/kg/day). At 5,000 ppm,
rats displayed a dark yellow discoloration of the urine and
Yyellow discoloration of abdominal fat. Body weight gain and food
consumption were decreased. The hamatocrit and hemoglobin levels
were decreased and the number of platelets slightly increased in
males, There was an increase in pale or mottled livers in males
and dark red thyroids in both sexes at 5,000 ppm. The absolute
weight of the liver was increased in males and females. Diffuse
hypertrophy of the liver was also observed. ' The LOEL is 5,000
PR (500 mg/kg/day) based on decreased body weight gain the food
consumption, decreased hematocrit and hemoglobin with an increase
in platelets in males, increased liver weight, red thyroids,
increased liver weights and hypertrophy of the liver. The NOBEL

is 500 ppm (ig/kg/day).

In a second 13-week feeding study in rats (MRID 00053463),
AC 92,553 technical (pendimethalin) was administered to groups of .
25 male Long~Evans rats in the diet at levels of 0, 235, 50, 100,
$00, or 2,500 ppm (corresponding to 0, 2.5, 5.0, 10.0, 50,0, or
250 mg/kqg/day). The 2,500 ppm group was raised ta 5,000 ppm (500
mg/kg/day) from week 8-13. There ware no adverse effects noted
with respect to mortality, body weight and gross and microscopic
examination of mammary glands. The LOBL was not determined. The
NHOBL was greater than 2,500 ppm (250 mg/kg/day)}. Although this
study is classified as Supplementary it provides useful
information. e B o

In a third 13-week study In rats (MRID 00059469), AC 92,553 -
technical pendimethalin wvas administered to Spragque-~Dawley rats
in the diet at 0 or 2,500 ppe (corresponding to 0 or 250
ma/kg/day}. There were no adverse effects noted with respect to
mortality, body weight and gross and microscopic examination of -
the mammary gland. The LORL was not determined. The NOBL was
greater tham 2,300 ppm (250 mg/kg/day). Although this study is
classified as Supplementary it provides useful information.

In a special 92-day thyroid function feeding study (MRID
42054601), AC 92,553 (pendimethalin, 92.6%, Lot JAC5213-72A) was
administered to groups of 80 male CD[Crl:CD(SD)] rats at doss
levels of 0, 100, oxr 5,000 ppm (corresponding to O, 4.98, or
245.4 mg/kg/day) for 28 days. Groups of 20 male rats were
sacrificed at 1%, 29, 57 and 92 days.: At 100 ppm there was

"4



decreased total T,, rT,, total free T, and increased percent T .
-increased follicular cell height and decreased area occdpied %y
colloid. At 5,000 ppm there were decreased body weight and food
consumption compared to controls, increased thyroid weight,
decreased total T, total Ty, rT,, total free T, and (['®I]-T, to
transthyretin bonding, increased percent free T,, percent free T
and ('®I)-T, to albumin binding, increased follicular cell heigh
and decreased area occupied by colloid and ultrastructural
thyroid chariges. Most parameters were reversible after treatment
subsided except for decreased body weight. The LOEL was 100 pPpa
(4.98 mg/kg/day) based on thyroid effects. The NOEL was less
than 100 ppm: (4.98 mg/kg/day). - ' : :

In a special 56-day feeding study to determine thyroid
function (MRID 43135001), groups of 65-70 (5-15 per sacrifice
time) male Crl:CD(SD) rats were treated at dose levels of 0, 500
or 5000 ppm (0, 31 or 292 mg/kg/day) of AC 92,553 (pendimethalin,
92.6%, Lot #AC5213-72A) in the diet for 28 days. A recovery
period of up to 28 days was employed. There wera no deaths or
clinical signs of toxicity during or after the treatment period
at either dose. At 500 ppm there was decreased total T, (38%),-
rTy (25%) and total free T, (28%) and increased percent free Ty
(13%), increased follicular cell height (40%) and decreased area
" occupied by ¢olloid (51%) during treatment. At 5000 ppa, Y

weight (8%), body weight gain (29%),and food consumption (15%)
vere decreased compared to controls during the treatment period.
Thyroid changes during treatment with 5000 ppm included:
increased absolute (15%) and relative (23%) thyroid weight;
decreased total T, (74%), total T, (25%), rTy (36%), total free T,.
(40%), and (&I~ ., to transthyretrin hindirg; increased percent
free T, (117%), percent free T, (26%} and ['“I)-T, to albumin
binding; increased follicular cell height (75%) and decreased
area occupied by colloid (45%); ultrastructural thyroid changes
were consistent wvith mild to moderate TSH stimulation except for
the accumulation of denhse-bodies in the cytoplasm which may be
reaction products of AC 92,553. Most parameters were reversible
after treatment subsided sxcept for a slight decreased body
veight compared to controls (7%) at 5000 ppm.. There were no
changss im 788, tots) free T, or diameter of fiollicular cells.
The LOBL was 3500 ppm (31 mg/kg/day) based on thyroid effects.
The NOEL geuld not be determined. . ' o

In a special l4-day feeding study to determine thyroid
function (MRID 43135003), AC 92,553 {(pendimethalin, 92.6%, lot
#AC5213-72A) was administered in the diet to groups of 10 male
Crl:CP(SD) rats at doss levels of 0, 100 or 5,000 ppm ‘
(corresponding to 0, 10 or 500 mg/kg/day). At 5000 ppm AC 92,533
for 14 days, TSH was increased and T, and T, vere decreased. ' No
treatment related effects wers cbserved for rT, levels, thyroiad -
. weight, I uptaks in MIT, DIT or .. There vas a significant

increase of P'I uptake by the thyroid-of rats in the 5000 ppm
group and an increase in incorporation of I in T;. Total T; and

5
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T, levels in the thyroid were not affected by treatment at 5,000
ppmn. The LOBL is 5,000 ppm (500 mg/kg/day) based on thyroid
affects. The NOBL is 100 ppm (10 mg/kg/day).

In a second special 14-day feeding study to determine
biliary excretion and hepatic metabolism, AC 92,553 (pend-
imethalin, 92.98%, Lot #AC€539-77A) was administered to groups of
10 male Crl:CD(SD)} rats at dose levels of 1, 100, or 5,000 ppm
(corresponding to 0, 10, or 500 mg/kg/day). Ingestion of 5,000
ppm produced decreases in serum T; and T, with a compensatary
increase in TSH. Also increased were liver weight, bile flow and
cumulative biliary excretion of '® I-T, with a slight increase in
T,-glucuronytransterase activity detected by generation of '® I-T,
giucuronide from ’?5 I-T, in _vitro by hepatic microsomes. The
increase in enzyme activity was alsoc demonstrated in vivo by a
significant increase in biliary excretion of & 1-7 - _
glucuronide. The LOEL is 5,000 ppm (500 mg/kg/day) based on
thyroid effects. The MOEL is 100 ppm (10 mg/kg/day).

peog:

- In a 90~day feeding study (MRID 00026672), pendimethalin was
adwinistered to groups of 8 dogs at dose levels of 0,  62.5 250 or
1,000 mg/kg/day. Body weight loss was apparent at 250 and 1,000
mg/kg/day. The LOBL is 250 mg/kg/day hased on body weiyht loss.
The NOBL is 62.% mg/kg/day. Although this study is classified as
Supplementary it provides useful information. _

In a 30~day feeding study in dogs (MRID 0001067%4) AC 92,553
technical (pendimethalin, 98.7%) was administered to groups of 2
male and 2 female beagles in the diet at dose levels of 0, 0.625%
or 1.25% (corresponding to 0, 125 or 250 mg/kg/day). A thirda
test group received 5% in the diet (corresponding to 1,000
mg/kg/day) for 30 days. The protocol was changed so that dogs
received the compound by-gelatin capsule from days 17 to 30. .
Food consumption and body weight were decrsased in all treated
groups compared to controis. The LONL was 1235 mg/kg/day based on
decreases in bdody weight and food consumption. The NOBL could
not be determined. "Although this study is classified as
Supplementary it provides useful information. R S

Moyse:

In a 30-day feeding study in mice (MRID 000106754),
pendimethalin technical (98.7%) was administered to groups of 10
male and 10 female CP-1 mice in the diet at levels of 0, 500,
1,000 or 2,000 ppm (corresponding to 0, 75, 150 or 300 _
mg/kg/day). There were no adverse effects with reapect to
mortality, body weight, food consumption and organ weight. The
LOBL was not determined. The MOBNL is grezter thow 2,000 ppm (300
2g/kg/4day). Although this study is classified as Supplementary
it provides ussful information. ' a )



Rermal
Rabbit:

In a 21-day dermal toxicity study (MRID 00026663, AC 92,553
(pendimethalin) was dermally applied to the back of 3 or 4 New
Zealand white rabbits/group at dose levels of 0, 250, 500 or 1000
mg/kg/day. There were no adverse effects with respect to
mortality, food and:water -intake, hematology; urinalysis and
gross and microscopic pathology.  The systemic LOEL was not
determined. The systemic NOEL is greater thanm 1000 ng/kg/day.:

b. Chronic Toxicitijn:ﬁinoqentéity.‘=f

In a 2-year study in rats (MRID 40174401), AC 92,533
(pendimethalin, 91.9%, Lot #AC3528-129-1), was administered to
groups of 55 male and 55 female Crl:CD(SD)BR rats in the diet at
"levels of 0, 100, 500 or 5,000 ppm (corresponding to 0, 5, 25, or
250 mg/kg/day). Ten rats/sex/group were interim sacrificed as 12
months. At 5,000 ppm; survival in males was slightly decreased
~ and body weight gain was decreased. There was decreased food

consumption, increased gamma glutamyl transferase and . '
cholesterol, increase in liver weight and/or ‘liver body and/or
brain weight ratios, generalized icterus, dark adipose tissue in
females, diffusely dark thyroids, follicular cell hyperplasia of
the thyroid and thyroid follicular cell adenoma. The LOEL is 500
PPR (2% mg/kg/day) based on pigmentation of thyroid follicular
~cells in males and females. The WOBL is 100 ppm (3 mg/kg/day).

In a second 2-year feeding study in rats (MRID 42027802),

AC 92,533 (pendimethalin, 92.6%, Lot JACS5213-72A) was .
administered to groups of 125 male Sprague-Dawley (Crl:CD(SD)BR)
at dose levels of-0, 1250, 2500, 3750, or 5000 ppm (corresponding
to 0, .51, 103, 154, and 213 mg/kg/day). Fifteen rats/group were
interim sacrificed at 1, 13, 26, 39 and 52 days. Therse was
decreased coiloid and incrsased cysts of the thyroid follicular
cells and an increase in liver weight at 1250 ppm and above. At
2500 ppm and above there was increased pigment and hypertrophy of
follicular cells, increased thyroid weight and an increase in -
eosinophilic and basophilic foci of cellular alteration, -
hepatocellular enlargement and hepatocellular intracytoplasmic
inclusions. Thers was a decrease in body weight gain at 3750 ppm
and above and hyperplasia of follicular cells. At 5000 ppm GGT
and total cholesterol were increased and there was an increase in
" thyroid follicular adenomas. The LOERL is less than or equal to

" 1250 ppm_ (<51 mg/kg/day) baseé on nor-neoplastic thyroid o
follicular cell changes in increased liver weight. The NORL was
not determined. - ! ‘ : '



Mouse:

In an 18-month feeding study in mice (MRID 40909901),
AC 92,533 (pendimethalin, 92.6%, Lot #AC5218-72A) was
adm@nlstered to groups of 65 male and 65 female Charles River CD-
1 mice at dose levels of 100, 500, or 5,000 ppm (corresponding. to
12.3, 62.3 and 622.1 mg/kg/day in males and 15.6, 78.3 and 806.9
mg/kg/day in females). There were 2 control groups consisting of
65 mice/sex each. Ten mice/sex were sacrificed at 12 months in 1
control and all treated groups. (One control group only
consisted of 55 mice/sex.) At 5,000 ppm there was increased :
mortality in females, decreased body weight in females, increased
absolute thyroid, liver and gall bladder weights and/or relative
body and brain weight ratios in males and females and amyloidosis
in males. The LOEL is 5,000 ppm (622.1 mg/kg/day (K]’ 806.99
mng/kg/cay {7]1) based on mortality, bhody weight decrease, organ
veight changes and amyloidosis. The NOEL is 500 ppm (62.3
mg/kg/day [M}: 78.3 mg/kg/day [F)). o

Reg:

" In a 2-year oral study in dogs. (MRID 000%58657), AC 92,533
(pendimethalin, 91.4%, Lot #77-02) was administered via capsule
to groups of 4/sex beagle dogs at dose levels of 0, 12.5, 50 or -
200 mg/kg/day. Serum alkaline phosphatase (SAP), liver weight
and inflammation and hemésiderosis of the liver were increased at
50 mg/kg/day and above. Yellow color of the hair was observed in
all treated dogs. The LORL is 50 mg/kg/day based on increased
SAP, liver weights and liver pathology. The NOEL is 12.5

ng/kg/day.
e, Developmental Toxicity

Rat:

Pendimethalin (94.2% a.i.)} was adminigtered in corm oil to
groups of 30 mated Sprague-Dawley CD strain rats by gavage at
daily dose lavels of 0. 135, 250, or 500 =mg/kg/day from gestation
day 6 through 1% (MRID 00025752). Females were observed for
signs of toxicity, and body weights were measured during
gestation. Animals were sacrificed on gestation day 21 and
reproductive observations were made and uteri were examined for
live fetuses and intra-uterine deaths. Fetuses were weighed,.
sexed, and examined for external, visceral and skeletal
alterations. There were no maternal or developmental effects
noted at any dose level tested, and based on these results, the
NMOBLs for developmental and maternal toxicity are 2500 Rg/Xg/day
(highest dose tested). Although this study is classified as ,
Supplementary, when in conjunction with the rabbit developmental
toxicity study (MRID 00117444) it will satisfy guideline
requirement §83-3. It is not upgradable because an adequate dose
range may not have been tested. . .



Rabbit:

Pendimethalin was administered in corm oil to groups of 20
artificially inseminated New Zealand White strain rabbits by
gavage at dose levels of 0, 15, 30, or 60 mg/kg/day from
gestation day 6 through 18 (MRID 00117444). Females were
observed for signs of toxicity, and body weights were measured
during gestation. Animals were sacrificed on gestation day 29
and reproductive observations were made and uteri were examined
for live fetuses and intra-uterine deaths. Fetuses were weighed,
sexed, and examined for external, visceral and skeéletal
alterations. No maternal toxicity was reported at doses <60
ng/kg/day (highest dose tested). However, the range-finding
study indicated that doses 2 125 mg/kg/day vere associated with
increased mortality (3/5, 5/5 and 475 in the 125, 250, and %00
mg/kg/day, respectively compared with 0/5 in the control group).
A slight increase in the mean incidence of skeletal anomalies. in
the mid- and high-dose groups which consisted of findings of less
than twelve pairs of ribs (0/111, 1/118 and 4/107 fetuses in th
control, mid-, and high-dose groups, respectively, not .
statistically significant) and/or missing or incompletely
osgsified vertebrae (0/111, 1/118 and 7/107 fetuses in the ;
control, mid and high dose groups, respectively). No individual
litter data or historical control data were available in the .
report to support a conclusion regarding the significance of -
these alterations. _A developmsntal toxicity WONL could not be
deternined from this study. Although this study is Supplementary
and does not satisfy §83-3 guideline requirements for a rabbit
developmental toxicity study, it is upgradable pending receipt of
individual litter data (fetal alterations) and historical control
data. If, however, the additional data indicates the lack of any
developmental or maternal effects at any dose, an additional
developmental study (species to be determined} may be required.

d. Reproductive Toxicity

In a 2-generation reproduction study  (MRID 417252203),

AC 92,533 (pendimsthalin, 92.6%, Lot #AC5213-72A) was
administered to groups of 25 male and 25 female Sprague-Dawley
derived OFA-SD (IOPS~CAW) rats at dose levels of 0, 500, 2500 or
5000 ppm (corresponding to 0, 34, 172 and 346 mg/kg/day) in males
and 0, 43, 216, 436 ng/kg/day in females). There vere no
clinical signs or changes in orgyan weight data. Thers was a
minimal (5%) decrease in body weight gain and food consumption
(possibly due to palatability) at 2500 ppm. At 5000 mg/kg/day
the decrease in body weight gain was as high as 20.%. The LOEBL
for parental effectes ic 5000 ppE based on weight gain and food
. consumption depression.  The NOEL for pareantal effects is 2300

Pp® (172 anéd 216 ng/kg/day, in males and females, respectively).

Thers were decreased pup weights during much of lactation at 5000.

PpE. The LOBL for reproductive effects is 5000 ppm (346 and 43¢
Rg/kg/day in males and female, respectively). .The NOEL for -
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reproductive effects is 2500 ppm (172 and 216 mg/kg/da in
and females, respectively). g/xg/day, nales

In a 3-generation reproduction study (MRIDs 00026671,
0040304, 00059470) AC 92,533 technical (pendimethalin) was
administered to groups of 10 male and 20 female Long-Evans rats
at dose levels of 0, 500 or 5000 ppm (corresponding to 0, 25 and
250 mg/kg/day). At 5000 ppm there was a decrease in body weights
in male and female parental animals. The LOEL for parental
toxicity is 5000 ppm (250 mg/kg/day) based on decreased body
veights. The NOEL for parental toxicity is 500 ppm (25 -
ng/kg/day). Pup body weight gain was decreased during lactation.
There were possible decreases in pups born alive and pup
survival. The LOEL for reproductive toxicity is 5000 ppm (250
R”g/kg/day) based on pup body weight gain and possible decreased
pups born alive and pup survival . The NOEL for reproduotive
toxicity is 500 ppm (235 mg/kg/day}. ' _

 @. Nutagenicity

There are acceptable studies to satisfy the initial
mutagenicity testing reguirements for all three categories (gene:
mutations, structural chromosomal aberrations, and other '
genotoxic effects). The positive Salmonella results in one study
indicated that pendimethalin may have potential genotoxic
activity. Subsegquent assays for germ cell effects (Chinese
hamster ovary cells and rat teaticular cells) and additional
Salmonella assays, submitted to address this concern, were all
negative. No other mutagenicity studies are required at this
time. : : oL

- In a reverse gene mutation assay in bacteria (MRID
00153768), strains (TA1535, TA1537, TA1538, TA98, TA100) of §,

i were exposed to AC 92,533 (pendimethalin, 92.2%, Lot
#AC3528-129-1) at concentrations of 50, 158, 500, 1581 or 5000
ug/plate in the presence and absence of mammalian hamster SS.
Subsequent tests with TA98, TA1538 and TAl00 used dose levels of
250, 500, 1000, 3000 or S000 ug/plate. AC 92,533 was tested up

e

to the limit dose of 5000 pug/plate. A precipitate was formed at o

5000 ug/plate. The positive controls did induce the appropriate
responses in the corresponding strains. This study wvas
considered positive since there wvas evidence of a 2-fold dose~- .
related increase in the number of induced mutant cclonies over
background at all doses from 50 to 5000 pg/plate. ’

In a Salmonella/microsome plate incorporation assay and. in
an Escherichia coli WP2(uvrA) reverse mutation assay. (MRID
43177801), strains TA98, TA100, TA1535, TA1537, TAl1538 and
WP2 (uvrA) were exposed to pendimethalin at concentrations of 25,
50, 100 250, 500 and 750 ug/plate, with and without excgencus _
metabolic activation. Preparations for metabolic activation were
made from Aroclor 1254 induced male Sprague-Dawley rat ‘livers.

10
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The test material was delivered in DMSO. No cytotoxicity was
seen at any concentration of pendimethalin tested. The upper
concenpratlon was limited by test material solubility (a ‘
precipitate was observed at concentrations of 750 ug/plate and
above). Positive and vehicle control values were appropriate.
There was no evidence of an increase number of mutant colonies
over solvent contrcl values at any concentration of. pendimethalin
tested, either with or without 89 mix. S ‘

In a Salmonella/microsome plate incorporation and disk assay
and in an Escherichia coli WP2(uvrA) reserve mutation assay (MRID
43135005), strains TA98, TAl100, TAl1535, TA1537, and WP2 (uvri)
were exposed to pendimethalin {30.7% , Lot JAC8088-149) at 50,
158, 500, 1581 and 5000 ug/plate or 1000 ug/paper disk/plate,
with and without exogenocus metabolic activation. Preparations
for metabolic activation were made from Aroclor 1254 induced male
rat livers. The test material was delivered. in DMSO.

Cytogenetic determinations were not made or discussed in this
study. The highest concentration was limited by solubility (=
precipitate was seen at 1581 and 5000 ug/plate). Positive and.
vehicle controls were appropriate. There was no evidence of =~
induced mutant colonies over background vehicle control values at
any concentration of pendimethalin tested in any strain with or
without 89 mix., - . ‘

In a Salmonella/micrbsomn blaté incdfporﬁtion andidisk #ssay

and in an Escherichia coli WP2(uvrA) reverse mutation assay (MRID
43135006), strains. TA98, TA100, TA1535, TA1l537, TA1538, and

WP2 (uvrA) were exposed to pendimethalin (99.5%, Lot FAC5042-52F)
at concentrations of 50, 100, 250, 500, and 750 ug/plate without
exogenous metabolic activation and to the same concentrations
plus an additional concentration of 25 ug/plate with exogencus
metabolic activation. A confirmatory assay tested concentrations:
of 25, 50, 100, 250, 500 and 750 ug/plate both with and without
S9 mix. Preparations for metabolic activation were made from
Aroclor 1254 induced male rat livers. The test material was
delivered in DMSO. - No cytogenicity was. seen at any concentration
tested up to 5000 ug/plats.. The upper concentration tested was
limited by solubility of the test material. Positive and: vahicis
control values were appropriate. No evidemce of a mutagenic
‘response was seen at any dose in any strain with or without s¢
mix in either assay. R : . '

In a forward mutation study (MRID 43177802) at the HGPRT
locus in Chinese hamster ovary CHO-K1-BH4 cells in culture, cells
were exposed to pendimethalin (90.9%, Lot #AC5042-37D) at . .

concentrations of 1, 5, 7.9, 10, 20, 30, 40, and 50 ug/ml in the -

absence of an exogenous metabolic activation system and to 10,
25, 50, 75, 100, 125, 150, and 175 ug/ml in the presence of an

exogenous metabolic activation system (S9-mix). Preparations for

metabolic activation were made from Aroclor 1254 induced male
sprague-Dawley rat liver. The test material was delivered in -
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DMSO. Cytotoxicity was unacceptably high at 30, 40 and 50 ug/ml
in the absence of S5 mix and at 150, 150, and 175 ug/ml with S9
mix; therefore, mutagenicity was not evaluated at these
concentrations. A yellow precipitate was seen at concentrations
250 pg/ml. Positive, negative, and vehicle control values were
appropriate. There was no evidence of induced mutant colonies
over background either with or without S9 mix at any
concentration evaluated in this study.

. In a chromosomal aberration study (MRID 00153770), Chinese
hamster ovary (CHO) cells were exposed to AC 92,533
(pendimethalin, 92.2%, Lot #AC3528-~129-1) at dose levels ranging
from 5 to 25 pg/plate with or without rat liver S9 and at 12.5 to
100 pug/ml with rat liver S9. There was no induction of
chromosomal aberrations in CHO cells at dose levels of up to 25
#g/plate without 89 and up to 100 ug/ml with 89.

In a mouse micronucleus study (MRID 42027801}, AC 92,533
(pendimethalin, 92.98%, Lot #AC6539-77A) was administered to 5 -
male and 5 female ICR mice by gavage at dose levels of 313,62% or
1250 mg/kg. Administration of AC 92,533 did not cause a U
significant increase in the frequency of micronucleated -
polychromatic erythrocytes (MPEs) in bone marrow cells harvested
24, 48, or 72 hours posttreatment. Deaths and other signs of
compound toxicity were seen in high-dose males and females.
although there was no evidence of a cytotoxic effect on the
target organ (bone marrow cells), the findings of overt toxicity
at 1250 mg/kg (80% of the LD¢y)} clearly indicated that the
maximum tolerated dose was achieved. Therefore, AC 92,533 was
adequately tested and found te be nonclastogenic in the mouse
~ micronucleus assay. i - - -

'

In an alkaline elution assay (MRID 43135007), three rats pexr
dose per sacrifice time were given single i.p. doses of . ,
pendimethalin (90.7%, Lot #AC8088-149) at 1250, 2500 or 5000. -
mng/kg/body weight. (The alkaline elution assay detects DNA
single strand breaks and DNA/DNA and DNA/protein crosslinks).

The test compound was delivered in corn oil. Testicular cells
wers harvestasd 2, £ and 24 hours after treatmpent. At the 6 hr
sacrifice time, all rats receiving 2500 oxr 5000 mg/Kkg were
lethargia wiile those receiving 1250 mg/kg appeared normal. At
24 hr, .ra€s receiving 5000 mg/kg appeared lethargic and ungroomed
with dehydrated intestinal tissue while all other rats at lower
doses appeared normal. No testicular cell cytotoxicity as
measured by trypan blue exclusion was svident at any test
material dost or sacrifice time. All positive and vehicle .
control rats appeared: hiormal at all sacrifice times and no .
testicular cytotoxicity was seen. There was ne evidence of DMA
single strand break induction or DMA/DMA or DNA/protein crosslink
formation at any &oseé or sacrifice time. :

12



f. Metabolisn

. In a metabolism study (MRID 00046275), when
[1*Clpendimethalin was administered to rats, about 70% of the
radicactivity was excreted in the feces and 20% in the urine
within 24 hours. The excretion of radiocactivity in the urine
peaked at 6 to 12 hours wherein 11.2% of the dose was excreted.
The maximum residual radioactivity in the tissues was found in
the 6-hour samples (except for fat at 12 hours). The levels of
radioactivity detected in liver, kidney, muscle, fat, and blood
at 6 hours were 29.8, 16.9, 1.3, 12.2, and 5.4 ppm, respectively.
Within 96 hours, the radioactivity found in the tissues was 0.3
ppm or less, except for fat which was 0.9 ppm. The major portion
of the radiocactivity that was excreted in the feces was
identified as the parent compound. Pendimethalin is metabolized
in rats mainly through oxidation of the 4-methyi group attached
to the benzene ring as well as oxidation of the alkyl side chain
of the N-substituted dinitroaniline compound. Pendimethalin is
rapidly eliminated from the body with 70%.being excreted in the
feces primarily unchanged as parent compound and 20% in the urine
within 24 hours. It is mainly metabolized through oxidation of
the 4-methyl group on the benzene ring and. the alkyl side chain. .

-

g. ICareinogenicity Classification

' t The HED Cancer Peer Review -
Committee classified pendimethalin as a "Group C", possible human
carcinogen, "based on statistically significant increased trend
and pairwise comparison between the high dose group and controls
for thyroid follicular cell adenomas in male and femala rats™.
They recommended that for the purpose of risk characterization,
the RED approach should be used for quantification of human risk.
(HED report dated July 24, 1992). The RfD committee (meeting
dated 1/5/96) determined that the hypothesis that thyroid tumors
associated with pendimethalin are due to a thyroid-pituitary
imbalance can be 'supported. : ‘

h. Endpoints Used for Risk Assessment:

The Health Effects Division Less-Than-Lifetime/Peer Review
Committee considered the toxicity data available for this
chemical at a meeting held on January 5, 1996. Based upon a
review of the toxicology database for the chemical listed above,
toxicology endpoints and dose leavels of concern have been
identified for use in risk assessments corresponding to the
categoriea below. ‘ :

Dermal absorption: There were no dermal absorption studies and

no appropriate toxicity studies available to allow an estimation

of the dermal absorption by a route to route comparigon of
toxicity. However, structurally related chemicals: oryzalin,
trifluralin and ethalfluralin have dermal absorption studies (in

13
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monkeys) indicating that absorption is 2.3%, =1%, and 2.38%

perC?nt, re§pective1y. The solubilities (water) for

pendimethalin and related chemicals, oryzalin, ethalflualin and

trifluralin are similar: 0.5 ppm, 2.5 ppm, 0.3 ppm and < 1 ppm,

respectively. Therefore, for risk characterization purposes, it

é: estxmgted that absorption for pendimethalin will be no greater
an 10 %.

Acute Dietary Endpoint (One Day): An acute dietary endpoint and
dose for use in risk assessment was not identified; there are '
no toxicologic endpoints of concern for acute dietary risk.

Short Term Occupational or Residential Expcsure (1 to 7 Days):

In a 21-day dermal toxicity study (MRID 00026663), AC 92,553
{(pendimethalin) was dermally applied to the back of 3 or 4 New
Zealand white rabbits/group at dose levels of 0, 250, 500 or 1000
mg/kg/day. There were no adverse effects with respect to '
mortality, food and water intake, hematology, urinilysis and

- gross and microscopic pathology. The ‘systemic LOEL was not
determined. The systemic NOEL is greater than 1000 mg/kg/day."
therefore a risk assessaent is not needed.: R :

Intermediate Term Occupational or Residential (1 Week to Seversl
Months): The endpoint for use in risk assessment is the NOEL of
12.5 mg/kg/day (assume 10% dermal absorption) from the chronic.
dog study. A MOE of 100 is considered adequate. The effects
observed at 50 mg/kg/day and higher include increased alkaline
phosphatase activity in the blood, increased liver weight and
hepatic pathology including inflammation and hemosiderosis.
Effects observed at similar doses at earlier time points, in
special hormonal rat studies, includea thyroid endocrine changes-
and increased liver weight as described above. Comments about
studies and/or ‘endpoint:: Although this is a chronic dog study it
is felt that the study is appropriate-since some effects relating
to thyroid. endoerine disruption occur=-in other: studies at 31
mng/kg/day and progress in severity at 51 mg/kg/day and are-
observed as early as 15 to 28 days. . - _

Chronic Oscupational or Residential Exposure (greater than 90
Days): Th& endpoint for use in this risk assessment is the NOEL
of 12.5 ng/kg/day (assume 10 § dermal absorption) from the
chronic dog study. The effects observed at the LOEL of 50 .
mg/kg/day and higher are described above. Comments adbout studi
and/or endpeint: This is the same NOEL. used for the RID. - -

'Inhalition Ocscupational Ot nili¢¢ntia1 i:ponurc:_-Thoro are no
endpoints of concern therefore this risk assessment is not

required. '

' RfD and Basis: The HED RfD/Pear Review Committee established the
RfD for pendimethalin at 0.13 mg/kg/day. An uncertainty factor

14



(UF} of 100 was used. The NOEL of 12.5 mg/kg/day from the
chronic toxicity study was used. The LOEL of 50 mg/kg/day, was
based on increased alkaline phpsphatase activity in the blood,
increased liver weight and hepatic pathology including
inflammation and hemosiderosis.
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Unpublish.ﬂ'atudy prepared by Biosoarch. Inc.. 18 p.

00153768 Allen, J. (198%) Bacterial/Microsome Reverse Mutation
(Ames) Test on AC 92,553 (Lot AC 3528-129-1): Project No. 0166.
Unpublishod study prepared by American Cyanamid Co. 31 p.

00153770 SanSebastian, J. (1985) In vitro cnra-osonal Aberration
Analysis in Chinese Hamster Ovary (CHC) Cells: AC 92,553: PH 320-
‘AC-001~-85. Unpublished.study pr-parnd by Pharmakon Research .
Intornational, Inc.. 34 p. S ‘
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0015?771 Barfknecht, T. (1985) Rat Hepatocyte Primary Culture/DNA
Repair Test: AC 92,553: PH 311-AC-002-85. Unpublished study
prepared by Pharmakon Research International, Inc. 100 p.

00156081 Fischer, J. (1986) AC 92,553: A 13-Week Rat Feeding
Study: Project No. 0166: Toxicology Report AX86-1. Unpublished
study prepared by American Cyanamid Co. 805 p.

40174401 Weltman, R. (1987) Chronic Dietary Toxicity and
Oncogenicity Study in Rats Fed with AC 92,553 Prowl Herbicide
tHLA Study No. 6123~ 112. Unpublished study prepared by Hazleton:
Laboratories America, Inc. 1874 p.

40909901 Johnson, D. (1988) Chronic Dietary Toxicity and
Oncogenicity Study with AC 92,553 in Mice: Report No. 141-028.
Unpublished study prepared by International Research and
Development Corp. 2052 p. . ‘

41725203 Irvine, L.; Boughton, P. (1990) Pendimethalin: Dietary
Rat Two-Generation Reproduction Toxicity Study with AC 92,553:
Lab Project Number: CBG/2/90. Unpublished study prepared by
Toxicol Lahs Ltd. and American Cyanamid Co. 717 p.

42027801 Putman, D.; Morris, M. (1991} Micronucleus Cytogenetic
Asgay in Mice with AC 92,553 [Prowl Herbicide]: Lab Project
Number: T9801.122004; 971-91-102. Unpublished study prepared by
Microbiclogical Associates, Inc. 36 p. ' . .

42027802 Bailey, D. (1991) Effects of Chronic Dietary
Administration of AC 92,553 on the Function and Structure of Male
Rat Thyroids: Lab Project Number: 362-191; 971-87-140.
Unpublished study prepared by Hazleton Labs America, Inc. 2366 p.

42054601 Fischer, J. (1991) 92-Day Thyroid Function Study in Rats
with AC 92,553: Lab Project Nimber: T-0270. Unpublished study
prepared by American Cyanamid. Co. 171 p. | _ '

43135001 Fischer, J. (1993) 56-Day Thyroid Function Study in
Albino Rats with AC 92,533. Study No. AX-93-1, E2366. Report to
EPA dated May, 26,1993. - .
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Appendix 1 .
Product Chemistry Data Summary C 1 1 8 4 2

Case No. 0187
Chemical No. 108501

Case Name: Pendimethalin
Registrant: American Cyanamid Company
Product(s): 90% T (EPA Reg. No. 241-245)

PRODUCT CHEMISTRY DATA SUMMARY
o Are Data
Guideline ‘ Requirements
Number , Requuemt Fulfilled? * MRID Nurmber *
61-1 Product Idenuty am:l Dmclasure ot' VIngredwnts Y CSF dated 9/11/9] ©
-3 2. : SRS IR (I !‘.10153762 4, 00158623

613 Dmcmon"of Formtuon of Impunt:es B Y 00153762‘ 00152847

622  Certification of Ingredient Limits Y T 00153762‘ 41111301 -
| | ) 417285201,
CSF dated 9/11/91 =" ="~
00153762%, 41H10E;

632 Color ~ Y ootss762¢

, 00153762 o

153762 ,
I o0lsaTeR R
' 001537&2 4

00153762 4
OUIEETSE

6320 G i N e issren

'Y = Yes; N = No; N/A = Not Applicablé:

L

® Bolded citations were reviewed in the Pendimethalin Rereglstranon Standard Update dated 3/19/90; and a]l
other citations were reviewed as noted.

< CBRS No. 8683, D169168, 10/1/92, F: Toghrol.

4 CBRS No. 789, 6/13/86, G. Makhijani.



Appendix 1
Product Chemistry Data Summary

¢ CBRS No. 790, 6/25/86, G. Makhijani.
f CBRS No. 7507 and 7517, D159827 and D159905, 4/24/91, E. Zager.

¢ Data are not required because the TGAI/MP is a solid at room temperature.



Appendix |
Product Chemistry Data Summary

Case No. 0187
Chemical No. 108501

Case Name: Pendimethalin
Registrant: American Cyanamid Company
Product(s): 86.8% FI (EPA Reg. No. 241-2_91)_'

PRODUCT CHEMISTRY DATA SUMMARY

, Are Data o
Guideline ‘. o ) Requiréments :
Number : Requirement Fulfilled? * MRID Number ®
61-1 Product Idelmty and Dlscloauxe of Ing:redlems ) 40392101 .
. 612 Starting Materiale and M e X s cn . 4039210L
61-3 chussmn of Formauon of Impuntlea _ .
: 62"1 m i Af-_‘:i__ - ¥ 4
622 Certification of Ing:redlent me . : 40392101
©62-3: " Amalytical Meﬂlodnu\?mfy ﬂncerhﬁﬂihmlts RS AP :

'6'3-'27 ' Color o N

‘Y=Yes;N=No'N!A-¥N6tAppﬁmble' _ A | ‘,

® The referenced citation was reviewed by the Registration Dwmon (RD) in a letter dated lll 18/87 fmm R
Taylor of RD to M. Galley of American Cyana.rmd -

* Based on the manufacturing process, only 1mpurmes present in the technical source product will be present
in the FI. The manufacturing process for the FI does not include any conditions .., heat or changes in pH)
or ingredients which will change the composmon ‘of the TGAL

¢ Not applicable; TGAI/PAI data requirements will be satisfied by the technical source product.



- Appendix 1
Product Chemistry Data Summary

* An analytical method has been submitted and evaluated for technical pendimethalin and formulations under
submissions for the 90% T and 60% FI (CBRS No. 789, 6/13/86, G. Makhijani; and CBRS No. 685, 5/1/85,
W. Anthony); this method is adequate for enforcement purposes for the 86.8% FI.



Appeadix 1
Product Chemistry Data Summary

Case No. 0187
Chemical No. 108501

Case Name: Pendimethalin
Registrant: American Cyanamid Company

Product(s): 60% FI (EPA Reg. No. 241-281) o -
PRODUCT CHEMISTRY DATA SUMMARY
Are Data
Guideline Requirements
Number . Requlrement Fulfilled? * MRID Number ®
Product Idamty and Dmlomre of Ingredxents 00154789
Starting i & o 00154789
Certification of Ingredient Limits 00154789
3 - Analytical Methods to. Verify the Cortified Limits - 00154789
00154789
0054789 . -

00154789

'Y = Yes; N = No; N/A = Not Applicable,
® The referenced citation was reviewed under CBRS No. 685, 5/1/85, W. Anthony.

° Based on the manufacturing process, only 1mpunues present in the technical source product wﬂl be present
in the FI. The manufacturing process for the FI does not include any conditions (i.e., heat or changes in pH)
or ingredients which will change the composition of the TGAL. '

4 Not applicable; TGAL/PAI data requirements will be satisfied by the technical source product.



Attachment 2

£11842
9 WTED 57 %, ‘
$ e 3 - UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
S%’;ld F WASHINGTON, 0.C. 20460
@ m‘io
CFFICE OF
. : PREVENTION, PESTICIDES AND
UEC [ 2 "Q’i’ Y TOXIC SUBSTANCES
SUBJECT: ©Product and Residue Chemistry Chapters for the Pendimethalin
Reregistration Eligibility Decision (RED) Document. - .
o CBRS No.: 16592 ... . -
—..  DP Barcode No.: D221531
Chemical No.: 108501
. Rereglsu'anon Case No.: 0187 - Q \;; 33
FROM: Bonnie Cropp-Kohiligian, Environmental Selmust g
Rereglst:auon SectionII -
Chemistry Branch II: Reregsu'anon Suppon
Health Effects Division {7509C} /
THRU: Edward Zager, Chief o o di‘m /
Chemistry Branch II: Rereglsuanou Suppart o
Dmsmn (7seacCy.. .. . - ,
TO: - Lois.Rossi, Chief .
Reregistration Branch
Special Review and Reragigtration Divisien [7508W] .
AND
Bmmg

" Risk-€Charactetization and Analysis Branch
Health Effects Division [7509C]

Attached are the Product and Residue Chemistry Chapters for the Pendimethalin RED
Document. These documents were prepared by Dynamac Corporation and have been revised
by CBRS, HED to reflect branch policies.
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PRODUCT CHEMISTRY

All pertinent data requirements are satisfied for the 90% T and the pendimethalin TGAI;

however additional product-specific data (physical/chemical properties) are outstanding for the
86.8% and 60% FIs. Provided that the registrant submits the data required in the attached data
summary tables for the 86.8% and the 60% FIs, and gither certifies that the suppliers of
beginning materials and the manufacturing processes for the pendimethalin technical product and
MPs have not changed since the last comprehensive product chemistry review or submits

complete updated product chemistry data packages, CBRS has no objections to the reregistration
of pendimethalin with respect to product chemistry data requirements.

RESIDUE CHEMISTRY

Adequate goat and poultry metabolism studies are available. The Agency has determined that
there is no reasonable expectation of finite pendimethalin residues of concern in animal
commodities (40 CFR §180.6(2)(3)). No additional animal metabolism, analytical methods,

storage stability, and magnitude of the residue data are requu-ed Toletances for pendlmethalm
residues of concern in livestock commodmes are not needed. ™

The quahtauve rature of the residue in plants is understood. Pendunethahn per se and its 3,5-.
dinitrobenzyl alcohol metabohte are the residues of concern m.lon plant commodities.

Adequate methods are available for data collection and tolerance enforcement. Radiovalidation
data using samples from the potato metabolism study remain outstanding and are considered
confirmatory.

- Avaitable storage stability data adequately support the plant magnitude of the residue data.

The reregistration requirements for magnitude of the residue in/on beans (succulent and dry);
bean forage; bean fodder; com stover (fodder); corn forage; field comn; pop com; sweet comn:
(K+CWHR); cottonseed; garlic; onions (dry bulb); punuts, peanut hay; potatoes; rice grain;

rice straw; sorghum stover (fodder); sorghum forage; grain sorghum; soybeans; soybean forage;
soybean hay, sugarcane; and sunflower seeds have been satisfied. Tobacco magmtude of the
residue remain outstanding and are considered conﬁmatory

Pendimethalin “hwfwm;mbypmdmwmmaom changes
in the LivilliiliF¥ida Table (TABLE II (September, 1999)) should be imposed at this time.

However, SHENjaitement should mtmpnpmﬂurm eligibility decision for
pendimethalin. The need for additional tolerances and revisions to the exposure/risk assessments

will be made upon recexpt and evaluation of the reqmred data.

Adequate data are avallable to demonstrate that residues do not concentrate in commodities
derived from corn, cottonseed, peanuts, potatoes, soybeans, sugarcane, and sunflower seeds.

2



Rice processing data remain outstanding and are considered confirmatory.

The available confined rotational crop study-is not adequate; A new confined rotational crop
study is required: This, however, will not preclude the reregistration of pendimethalin.

ARY EX RE A

The dietary exposure assessment for pendimethalin will be based on tolerance level residues and
proposed tolerance levels as indicated herein: Since tolerance level residues will be used, the
risk assessment will likely be upper bound.

The major uncertainty in the assessment is the 1ack of rice processing data. CBRS recommends

thatinmeabsenceofnceprowssmgdata dietary exposure assessments for rice bran should be

based on the maximum theoretical concentration factor for residues in rice bran (8x) and the
currently established tolerance on rice grain (0.1 ppm). [Note: All other processing data
indicate that pendimethalin residues of concern do not concentrate in commodities derived from
corn, cottonseed, peanuts potatoes, soybans sugarcane, and sunflower seeds.]

NoteltothePM.

1. Uses of pend:metlmlin to nonbearing orchard crops have been considered nonfood’
uses under the assumption that all end-use product labels permitting such uses

include a 12-month harvest restriction on treated foods/feeds.

2. The Special Local Needs (SLN) registrations of pendimethalin to carrots and alfaifa
grown for seed have been considered nonfood uses under the assumptions that all
SLN labels permitting such uses inciude appropriate label restrictions to ensure that
the treated crop is not diverted for consumption by humans and is not fed to
livestock and that the states involved have an adequate mechanism to ensure that the
treated crop is not diverted for consumption by humans and is not fed to livestock.

3. ° Having consulted the Pendimethalin LUIS report prepared by BEAD (9/25/99) for
the Pendimethalin RED document describing registered uses of pendimethalin to
onions and shallots, CBRS concludes that the established tolerance for pendimethalin
residues of concern in/on onion {dry bulb) aiso appiis io ihe currently registered use

of pendimethalin on shallots (dry bulb only). End-useproductlabelsmustslaeufy
shallots (dry bulb only). -

4.  Having consuited the Pendimethalin LUIS report prepared by BEAD (9/25/95) for
the Pendimethalin RED documient describing registered uses of pendimethalin to
beans and lupines, CBRS concludes that the established tolerance for pendimethalin

rmduesofcomeminlonbumappﬂutothecumnﬂyrqistereduseotf

pendimethalin on lupimes.

cuuith:



Attachments: Product and Residue Chemistry Chapters for the Pendimethalin
Reregistration Eligibility Decision (RED) Document.

cc:  BLCKohlligian (CBRS), Pendimethalin SF, Pendimethalin Reg. Std, File, RF, Circulate, DRES (E. Doyle),
Dynamac. )

RDL:  RPerfetti: 12/8/9§ EZager:12/3/95

7509C:CBRS:BLCKohlligian:CM#2:Rm 805B:703-305-7462:12/7/95.



Pendimethalin [N-(l-ethylpropyl) -3,4-dimethyl-2, 6—d1mtrobenzenamme] is a selective
herbicide registered for control of broadleaf weeds and grassy weed speclu

C,H,

O,N NO,

,cnl
°H

Empiﬁm.l Formula: CanNgo‘
Molecular Weight:  281.3

CAS Registry No.:  40487-42-1
Shaughnessy No.: 108501

Pendimethalin is an orange-yellow crystalline solid with a melting point of 54-58 C. It is

- soluble in chlorinated hydrocarbons and aromatic solvents such as methylene chloride,
acetone, and xylene, but only soluble in water at <0.5 ppm at 20 C. Pendimethalin is stable

under acidic and alkaline conditions. ' _ : ,

A search of the Reference Files System (REFS) conducted 9/14/95 identified three
pendimethalin manufacturing-use products (MPs) registered to American Cyanamid Company
under Shaughnessy No. 108501: the 90% technical (T; EPA Reg. No. 241-245), and the

86.8% and 60% formulation intermediates (FIs; EPA Reg. Nos. 241-291 and 241-281,
respectively). Only the American Cyanamid 90% T, and 86.8% and 60% FIs are subject to

a reregistration eligibility decision.
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~ The Pendlmethalm Reregistration Standard dated 7/20/84 and Guidance Document dated 3/85
required additional data for the American Cyanamid 90% T. The Pendimethalin
Reregistration Standard Update dated 3/19/90 required additional data concerning GLNs 62-2
and 62-3 for the 0% T. As was Agency policy at that time, data pertaining to the 86.8%
and 60% FIs were not reviewed in the Update because the products were registered after the
Guidance Document was issued. Data concerning the FIs have since been evaluated by
either the Chemistry Branch or Registration Division: (RD)

. In addition because pendimethalin contains dinitroanilines, a discussion of the potential for
formation of nitrosamines and analysis of the 90% T for the presence of nitrosamines formed
during manufactire and storage of the product was required. Submitted data indicate that no
volatile nitrosamines are present (<0.5 ppm) and that total nonvolatile nitrosamines are
present at less than 100 ppm. The Agency had previously determined that concentrations of
N-nitroso-pendimethalin below 135 ppm were requned to maintain the associated upper risk
below 1x10° (45 FR 49600).

The current status of the product chemistry data requirements for American Cyanamid
pendimethalin products is presented in the attached data summary tables. Refer to these . -
tables for a listing. of the outstanding product chemistry data requirements.

CONCLUSIONS

~ All pertinent data’ requuelﬁentsaresausﬁedforthe%% TandthepmdlmethahnTGAI

‘however additional product-specific data (physical/chemical properties) are outstanding for
_ the 86.8% and 60% FIs. Provided that the registrant submits the data required in the

attached data summary tables for the 86.8% and the 60% FIs, and gither certifies that the
suppliers of beginning matenalsandthemanufacmnngprocusesformepenmmethahn ~
technical product and MPs have not changed since the last comprehensive product cher_msuy
review or submits complete updated product chemistry data packages, CBRS has no

‘objecumsmmemeg;mnmofpendmahahnwuhmbpmdmmms&ydam
requirements. ,



AGEN:

CBRS No(s).:
Subject:

. From:

To:

Dated:
MRID(s):

CBRS No(s).:
Subject:

From:
To:
Dated:
MRID(s):

CBRS No(s).:
Subject:
Fforri:

To:

Dated:
MRID(s):

CBRS No(s).:
Subject:

From:

To:

Dated:
MRID(s):

CBRS No(s).:

DP Barcode(s):
Subject:

From:
To:
Dated:
MRID(s):

D IN

685

Pendimethalin; New Manufacturing Use Product.
W. Anthony

R. Taylor

5/1/85

00154789

789

American Cyanamid Company - Response to the Product Chemistry
Chapter of the Pendimethalin Registration Standard,

G. Makhijani

R. Taylor/V .K. Walters and A. Rispin

6/13/86

00153762

790
Response to Pendlmethalm Regmtranon Standard by Anmm Cyananud

Company.

-G. Makhijani

R. Taylor/V.K. Walters and A Rispin
6/25/86
00152847

None; RD Letter

Prowl Herbicide Flaked (Revised Conﬁdentml Statement of Formula), EPA
Registration No. 241—291 Your Letter Dated October 28, 1987.

R. Taylor

M. Galley, American Cyanamid Agricultural Research Dwmon-

11/18/87 '

40392101

7507 and 7517 :

D159827 and D159905

American Cyanamiid Company: RuponsetothePendunemahn -
Reregistration Standard: Methodology and Pmduct Chemistry.

E. Zager ‘

L. Rossi and R. Eng[e:

4/24/91

41725201



CBRS No(s).. 8683
DP Barcode(s): D169168

Subject: - Pendimethalin Reregistration. (ID# 108501). American Cyanamid
Response to Product Chemistry Data Requ:rements

From: . F. Toghrol

To: L. Rossi

Dated: 10/1/92

MRID(s): CSF dated 9/11/91



Case No. 0187
Chemical No. 108501

Case Name: Pendimethalin _
Registrant: American Cyanamid Company
Product(s): 90% T (EPA Reg. No. 241-245)

PRODUCT CHEMISTRY DATA SUMMARY
' Are Data
Guideline Requirements
Number Requirement Fulfilled? * MRID Number *
61-1  Product Identity and Disclosure of Ingredients CSF dated 9/11/91 ©
612  Starting Materials and Manufscturing Proceas: . 00153762 ¢, 00158623
61-3  Discussion of Formation of Impurities 00153762 ¢, 00152847

" OBIS3T624, 41111301
00153762 4, 41111301,
417252011,
CSF dated 9/11/91 ¢
mwsm‘ ﬁnm
| AT725201 Y
00153762 ¢ ,' '
00153762 ¢

62-1  Preliminary Anafysis '
62-2 Certification of Ingredient Limts

AR

62-3 . Analytical Metliods to Verify ths Certified Limits  *. ' ¥

"00153762 ‘
m}m& & .:;_:
© 00153762¢
wﬁ&‘fﬁi *
‘001537624
Q0153762 %0
00153762 ¢
001SITETL
oorsmz‘

6320 Corrosion Characteristics . - . . 'y " 00153762 ¢

*Y = Yes; N = No; N/A = Not Applicable.

® Bolded citations were reviewed in the Pendimethalin Reregistration Standard Update dated
3/19/90; and all other citations were reviewed as noted.



* CBRS No. 8683, D169168, 10/1/92, F. Toghroi.

4 CBRS No. 789, 6/13/86, G. Makhijani.

¢ CBRS No. 790, 6/25/86, G. Makhijani.

f CBRS No. 7507 and 7517, D159827 and D159905, 4/24/91, E Z#g;.r.

# Data are not required because the TGAI/MP is a solid at room temperature.

1+ M



Case No. 0187
Chemical No. 108501

Case Name: Pendimethalin
Registrant: American Cyanamid Company
Product(s): 86.8% FI (EPA Reg. No. 241-291)

PRODUCT CHEMISTRY DATA SUMMARY

) Are Data
Guidelins ' . . Requirements _
Number Requirement Fulfilled? * MRID Number *
61-1  Product [dentity and Disclosure of Ingredients 40392101 -
61-2  Starting Materials and Manufacturing Process - 4039210%
61-3 Discussion of Formation of Impurities g
62-1  Preliminary Analysis ' '
62-2 Certification of Ingredient Limits . . 40392101
62-3 - Analytical Methods to Venfy the Certified’ leﬂl i LA
63-2 Color ’
634 Odor T i im i

© 635 Mehing Point’.
63-6 Bodms Pomt

63

638 Solubﬂny -

6397 VpoePresmre 0
63-10 . Dlmon COMI ST el e
63-18 ' Ottamol/ Water Partition Coafficié
63-12 pH

. 53’.13‘1:-;3;'
 63-14
. 6315 Fl

63-16
. 63-18
63197
63-20

‘Subiliy:

'Y = Yes; N = No; N/A = Not Applicable.

® The referenced citation was reviewed by the Registration Division (RD) in a letter dated
11/18/87 from R. Taylor of RD to M. Galley of American Cyanamid.

* Based on the manufacturing pmcess, only impurities present in the techma.l source product
will be present in the FI. Themanufactunngprmforthel-‘-‘[dounotmcludeany
conditions (i.e., heat or changes in pH) or mgredmm; wluch will change the composition of
the TGAIL. _



4 Not applicable; TGAL/PAI data requirements will be satisfied by the technical source
product.

° An analytical method has been submitted and evaluated for technical pendimethalin and
formutations under submissions for the 90% T and 60% FI (CBRS No. 789, 6/13/86, G.
Makhijani; and CBRS No. 685, 5/1/85, W. Anthony); this method is adequate for
enforcement purposes for the 86.8% FI.



Case No. 0187
Chemical No. 108501

Case Name: Pendimethalin
Registrant: American Cyanamid Company
Product(s): 60% FI (EPA Reg. No. 241-281)

PRODUCT CHEMISTRY DATA SUMMARY

Are Data
Guideline Requirements
Number Réquirsment Fulfilled?*©  MRID Number ®
61-1  Product [dentity and Disclosure of Ingredients 00154789
61-1  Starting Materials ard Manufacturing Process: 00154789
61-3 Discussion of Formation of Impumles
62-1.  Preliminary Aoalysis. =~ .. - . L
62-2  Certification of Ingredient Lumts 00154789
623 Analytical Methods to Verify the. Certified Limits; . .. OOLS4789 .
632  Color : ' 00154789
63-3 00154789
634 00154789
63-5 . : )
636 , , )
63-7 ' Density, Balk-Density or: Specific: Gravity | 00154789
Iy it

;‘- -634?.?:;::235'(5‘: Fapor. Preso
63-10 Di ST
63-12 .pH
63-13 - Stabilify: . R
'63-14  Oxidizing or Reducing Action Y 00154789

NI;J_l‘ %m]:mh'lpl .
® The refereuoed citation was reviewed under CBRS No. 685, 5/1/85, W. Anthony.

¢ Based on the manufacturing process, onlylmpunueapmentmthetechmalsoumepmduct
will be present in the FI. Themanufactunngprmforthel’ldounotmcludeany
conditions (i.e., heat or changes in pH) or ingredients which will change the composnnon of
the TGAIL

¢ Not applicable; TGAI/PAI data requirements will be satisfied by the technical source
product.
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Pendimethalin

N ELIGIB ECI
RESTDUE CHEMISTRY CONSTDERATIONS
haughn No. 108501 No. 7

INTRODUCTION

Pendimethalin [N-(1-ethylpropyl)-3,4-dimethyi-2,6-dinitrobenzamine] is a herbicide registered
for use on numerous food/feed crops. Pendimethalin is manufactured by American
Cyanamid Co. under the trade names Pentagon®, Prowl®, Pursuit®, and’ Squadron®.
Formulations registered for food/feed uses include emulsifiable concentrates (ECs), soluble
concentrates/liquid (SC/L), and water dispersable ules (WDG). Pendimethalin is applied
to soil as preplant, preemergence, and postemergende applications, including at layby, with
ground or aerial equipment. - -

The Pendimethalin Guidance Document was issued 3/85. Pendimethalin was the subject of a
Reregistration Standard Update issued 4/13/90. These documents summarized regulatory

i i istry data. The 1990 Update specified that
ses. Several submissions of data have
gntained in this document outlines the
current Residue Chemistry Science Assessments with respect to the reregistration of
pendimethalin. :

in) are established for the combined
yl-2,6-dinitrobenzenamine] and its

Tolerances of 0.1 ppm (except 0.05 ppm for rice
residues of pendimethalin [N-(1-ethylpropyl)-3,4-di
metabolite 4-[(1-ethylpropyl)amino}-2-methyl-3,5-dihitrobenzyl alcobol in/on beans, comn
(field and fresh), cottonseed, onions (dry bulb), peanuts, potatoes, grain sorghum, soybeans,
- sugarcanc, and sunflower sceds [40 CFR 3180.361(2)]. A tolerance of 0.25 ppm has been
established for the combined residues of pendimethalin and its metabolites 4-[(1-
ethylpropyl)amino]-2-methyl-3,5-dinitrobenzyl alcohol and 3-[(1-ethylpropyl)amino}-6-
methyl-2,4-dinitrobenzyl aicohol in/on peanut hulls [40 CFR §180.361(b)]. A tolerance with
regional registration of 0.1 ppm has been established for the combined residues of .
pendimethalin and its metabolite 4-[(1-ethylpropyl)amino]-2-methyl-3,5-dinitrobenzy! alcohol
in/on garlic [40 CFR §180.361(c)]. The molecular structures of pendimethalin and currently
regulated metabolites are depicted in Figure 1. : i '

The Agency has recently updated the Livestock Feeds Table [Pesticide Assessment
Guidelines, Subdivision O, Residue Chemistry, Table II (September, 1995)1. Additional
residue data are now required for some commodities as a result of changes in Table II; these



data requirements have been incorporated into this document. These new data requirements
will be imposed at the issuance of the Pendimethalin RED but should not impinge on the
reregistration eligibility decision for pendimethalin. The need for additional tolerances and
for revisions to exposure/risk assessments will be determined upon receipt of the required

residue chemistry data. -

Figure 1. Chemicai names and structures of pendimethalin and its metabolites.
| Common/Chemical Names Structures
Pendimethalin HNCHC,Hp,
o,N _No,
. CH,
N<{1-ethylpropyl}-3,4-dimethyl-2,6- -
dinitrobenzenamine CH,
3,5-Dinitrobenzyl alcobol metabolite HNCHIC H),
' ' - o,N NO,
A . L cB,
4-[(1-ethylpropyl)amino]-2-methyl-3,5-dinitrobenzyl
alcobol CH,OH
2,4-Dinitrobenzyl alcohol metabolite mténc,a,),
o,N .. No,
- CH,0H
3-[(1-ethylpropyl)amino)-6-methyl-2,4-dinitrobenzyl CR,
alcohol :




MMARY IENCE FI
LN 171-3: Directions for
A REFs search conducted 9/14/95 indicated that there are eight pendimethalin end-use

_products (EPs) with food/feed uses registered to American Cyanamid Co. These EPs are
presented below.

Acceptance Formulation

EPA Reg. No. ' Date * Clasg Product Name
241-243 7/95 4 Ib/gal EC ' Prowl® Herbicide
241-244 2/87 3 Ib/gal EC Prowl® 3E Herbicide
241-268 7195 60% WDG Pentagon® DG Herbicide
241-297 291 2 Ib/gal SC/L Squadron® Herbicide
241-315 1/93 2.7 1b/gal EC : Pursuit® Plus Herbicide
241-327 2195 2ib/gal SCL Squadron® Herbicide
241-331 - 10/95 3 Ib/gal EC Pursuit® Plus EC Herbicide
241337 - 5/95 3.3 Ib/gal EC Prowl® 3.3 EC Herbicide

_—_—_—_
* Including SLN Nos. [D930012, MT930003, NV920004, NY940003, 01930001 OR930002, UT920004, '
WA920015, WAS20034, WY920005. .

The labels under EPA Reg Nos. 241-268, -327, -331, -337 require a 12-hour re-entry
mterva.l A re-entry interval is not specified on any other label.

‘The active pendimethalin labels are not oonsistmt with respect to PHIs for certain crops
(Table A). The labels mustberewsedtospem.fya?ﬂlforeachcmpmthregmteredlayby
applications.

A comprehensive summary of the registered food/feed use patterns of pendimethalin, based
on the product labels registered to American Cyanamid, is presented in Table A. Uses of
pendimethalin to nonbearing orchard crops are considered nonfood uses assuming that all
end-use product labels permmmg such uses include a 12—month harvest restriction on {reated
foods/feeds. The Special Local Neads (SLN) iegistration of f pendimethalin to carrets grown
for seed in Washington (WA920015) is considered a nonfood use assuming that the SLN
label includes appropriate label restrictions to ensure that the treated crop is not diverted for
consumption by humans and is not fed to livestock. The Special Local Needs (SLN)
registration of pendimethalin to carrots grown for seed in Oregon (OR930002) is considered
a nonfood use assuming that the SLN label includes appropriate label restrictions and the
State of Oregon has an adequate mechanism to ensure that the treated crop is not diverted for
consumption by humans and is not fed to livestock. The Special Local Needs (SLN)
registrations of pendimethalin to alfalfa grown for seed may be considered nonfood uses



assuming that the SLN labels include appropriate label restrictions and the individual states
have adequate mechanisms to ensure that the treated crop is not diverted for consumption by
humans and is not fed to livestock. ,

A tabular summary of the residue chemistry science assessments for reregistration of
pendimethalin is presented in Table B. The conclusions listed in Table B regarding the
reregistration eligibility of pendimethalin food/feed uses are based on the use patterns
registered by the basic producer, American Cyanamid Co. When end-use product DCIs are
developed (e.g., at issuance of the RED), RD should require that all end-use product labels
(e.g., MALI labels, SLNs, and products subject to the generic data exemption) be amended
such that they are consistent with the basi¢c producer labels.

GLN 171-4 (2); Plant Metabolism: The qualitative nature of the residue in plants is
understood based on adequate studies conducted with [“C]pendimethalin on potatoes and
sweet corn. The results of these studies are supported by additional corn, cotton, dry bean,
lima bean, peanut, potato, red table beet, rice, snapbean, soybean, sugarcane, and wheat
metabolism data. Pendimethalin per se and its 3,5-dinitrobenzyl alcohol metabolite are the
residues of concern. '

The current tolerance expressions specify the combined residues of pendimethalin and its
3,5-dinitrobenzyl. alcohol metabolite and, for peanut hulls, the 2,4-dinitrobenzyl alcohol
metabolite as well.

GLN 171-4 (b): Animal Metabolism: Adequate goat and poultry metabolism studies are
available. The Agency has determined that there is no reasonable expectation of finite
pendimethalin residues of concern in animal commedities (40 CFR §180.6(a)(3)). No
additional apimal metabolism, analytical methods, storage stability, and. magnitude of the
residue data are required. Tolerances for pendx.methal.m residues of concern in livestock

commodities are not needed.

GLN 171-4 (/) Residue Analytical Methods; Adequate methods are available for data
coilection and tolerance enforcement. Methods I through IV in PAM Vol. II are gas '
chromatography/electron capture (GC/ECD) methods. Methods used for data collecuon are

essenua.llythesameasthePAMVol II methods.

R I.ov e a Wt Y ms m‘lm _____ ﬁa-ﬁl__li 3in sﬁil’ i--—--— mw‘s and

are consideggiiessfirmatory.

The FDA PESTDATA database dated 1/94 (PAM Volume I, Appendix I) indicates that

~ pendimethalin is completely recovered (>80%) by Multiresidue Methods Section 302 (Luke
method; Protocol D) and 303 (Mills, Onley, Gaither method; Protocol E, nonfatty), and
partially recovered (50-80%) by Multiresidue Method Section 394 (Mﬂls t‘axty food method
Protocol E, fatty).



QL___IM,_S_(Q_@.&_S_QMM CBRS concludes that available storage stability data
on almonds (representative of oliseeds), alfalfa seed (representative of non-oily seeds),

onions, potatoes, soybean forage and hay, wheat straw, and alfalfa forage and hay adequately
support the plant magmtude of the residue data. No addmonal storage stability data are
required.

GLN ]71-4 (k): Magnitude of the Residue in Plants: The reregistration requirements for
magnitude of the residue in/on beans (succulent and dry); bean forage; bean fodder; corn
stover (fodder); corn forage; field corn; pop corn; sweet com (K+CWHR); cottonseed;
garlic; onions (dry bulb); peanuts; peanut hay; potatoes; rice grain; rice straw; sorghum
stover (fodder); sorghum forage; grain sorghum; soybeans; soybean forage; soybean hay;
sugarcane; and sunflower seeds have been satisfied. Tobacco magmtudc of the residue
remain outstanding and are considered confirmatory.

Pendimethalin residue data requirements for cotton gin byproducts which result from changes
in the Livestock Feeds Table (TABLE II (September, 1995)) should be imposed at this time.
However, this requirement should not impinge on the reregistration eligibility decision for
pendimethalin. The need for additional tolerances and revisions to the exposure/risk
assessments will be made upon recelpt and evaluation of required data.

; : ed: Adequate data are'
ava:.lable to demonstrate that pend1metha1m resxdues of concern do not concentrate in
commodities derived from com, cottonseed, peanuts, potatoes, soybeans, sugarcane, and
sunflower seeds. Rice processing data remain outstanding and are considered confirmatory.

GLN 171-4 (i): Magnitude of the Residue in Meat, Milk, Poultry, and Eggs: The Agency
has determined that there is no reasonable expectation of finite pendimethalin residues of
concern in animal commodities (40 CFR §180.6(a)(3)). Therefore, livestock feeding. studies
and tolerances on livestock commodities are not required.

GLN 165-1 and 165-2; Rotational Crops: The available confined rotational crop study is
not adequate. A new cosfined rotational crog study is required. This, however, will not
preclude the reregistration of pendimethalin.



TABLE A. FOOD/FEED USE PATTERNS SUBJECT TO REREGISTRATION FOR PENDIMETHALIN (CASE 0187).

Site
Application Type
Application Timing Form Max. Single Application Rate Max. #
Application Equipmeat® [EPA Reg. No.} (Ib ai/A) Apps.* Use Limitations
Beans (dry, lima, anap, chickpeas, southern peas (cowpeas), sweet lupines I
Soil . 4 Ib/gal EC Seil So, No. | Preplant incorporated only on
Preplant incorporated, [241-243) Stales States chickpeas, dry beans, lima beans, snap
proemergenco (sweel lupines only) 3.3 1b/gal EC Coarse 075 1.0 beans, and southern peas (cowpeas)
Ground, serial [241-337] Medium 1.0 1.5
60% WDG Fine 1.5 1.5 Do not feed lupine hay or forage or
[241-268] - graze livesiock in treated fields
Corm (field)
Soil® : 4 1b/gal EC Soil i Livestock may graze or be fed forage
Presmergence, postemergence [241-243) Coarse 1-1.5¢ 21 days afier layby application
(broadcast) 3 Ib/gal EC Medium 1.5-2¢
Ground, serial [241-244) Fine 1.5-2
3.3 Ib/gal EC '
[241-337]
60% WDG
" [241-268]
1 2.7 Ib/gal EC
. [241-331]
Layby (incorporated) Sail :
Coarse 0.75-1.0¢
Meodium 1.0-1.5* .
Fine 1.0-1.5*

(continued, fooinoies SJollow.)



Table A. (continued)

- -
e ———
Site
Application Type -
Apphcauon Tim?ns Form Max. Single Application Rate Max. # .
Application Equipment* [EPA Reg. No.) . (Ib aifA) : Apps.® Use Limitations
Com (sweet) ' 1
. . . .
Soil 4 lb/gsl EC Soil 1 May be applied preemergence only to
Preemergence, postemesgence [241-243] Conarse 1-1.5¢ sweel com (all varieties) in AZ, CA,
(broadcast) ‘ 3.3 lb/gal BC Medium 1.5-2¢ ID, MT, OR, TX, WA, preemergence
Ground, aerial [241-337] Fioo 1.5-2¢ or postemergence application to
. 60% WDG processing vaneties only in 1L, MN,
[241-268] ! NY, WY
2.7 Ib/gal EC
[241-331] Early postemergence application only
allowed in AL, FL, GA
Cotton
Soil . 4 Ibigal BC &u Netill 2 Do not graze or feed forage
Preplant incosporated, [241-243] Coarse 0.75 1.0 Do not use on no-till cotton in CA
precmecrgence 3.3 lb/gsl EC Medium 1.0 1.5
Ground, serial [241-337] Fine 1.5 2.0
' 3 lb/gal EC . o
Postemergence layby [241-244] Layby application permitted in AZ,
Garlic
Soil 4 Ib/gal EC Soil | S-month PHI
Proecmesgence, posiemergence [241-243] . Coarse 0.75
Ground, serisl ' 3.3 Ib/gal EC Medium 1.0 Regional registrution for AZ, CA,
' (241-337] Fino 1.5 NV, OR only
60% WDG _
-[241-268) Not to be used on peat or muck soils

{continued, footnores Jollow.)



Table A. (continued)

Site-
Application Type ,
Apph:.cnion Tim?ng Form Max. Single Application Rate Max. #
Application Equipment* 1 {EPA Reg. No.) (Ib ai/A) Apps.® “Use Limitations
L .
“Onions (dry bulb) d
Soil - 4 Ib/gal EC Soil ! 45-day PHI (except CA)
Pre-transplant (241-243] Coarse 0.75 60-day PHI in CA
Postemergence 3.3 Ibigal BC Medium 1.0
Giound, sevial [241-337] Fine 1.5
60% WDG - )
[241-268] Muck 2in ID,I20R, WA) 3 Do not use on muck soils in CA
Soil NY940003 Muck 2 2 45-day PHI
Preemergence, postemergence
Peanuts -
Soil* 4/l EC | TX, OK, NM 0.75 1 | Donot use in CA
. Pre-plant incorporated - [241-243) AL, GA, FL 1.5
Grougd, serial 3.3 Ib/gal EC Other 1.0
o [241-337] Do not use on peat or muck soils
. 60% WDG .
[241-268]
Potatoes
Soil* | 4 Ibigal EC Soil !
Preemergence, postemergence [241-243] Coarse 0.75
Ground, scrial 3.3 Ib/gal EC Medium 1-1.5¢
[241-337] Fine 1.5
60% WDG
{241-268)

i

(continued; footnotes follow.)



Table A. (continued)

| Site
Application Type
Application Timing

" Application Equipment*

| Rice

. Form
{EPA Reg. No.]

Max. Single Application Rate

(b 8i/A)

!

Max. ¥
Apps.®

Use Limitations

Soil 4 Ib/gal EC Soil 1 Do not apply 1o rice fields used for
Early postemergence [241-243]) Coarse 0.75 fish or crayfish production
precmergence 3.3 Ib/gal EC Medium . 1.0 Do not use slraw for feed [241-243,
Ground, serial [241-337] Fine 1.0 *-268, -337)
60% WDG Do not use on water-seeded rice
[241-268) Da not use water from treated fields
. for irnigating food or feed crops
Do not use in CA
Da not use on peat or muck soils
|- Sorghum (grain)
‘ Soil® . 4 1b/gal EC Sail 1 Livestock may graze or be fed forage
Postemesgence incorporated (241-243]) Coarse 0.75-1° 21 days after application
Ground 3.3 Ib/gal EC Medium 1.0-1.5* '
- [241-337) - Fine 1.5
60% WDG '
[241-268] '

(continued; footnoies follow.)



Tub_le A. (continued)

=-—'—__-=-ﬂ-'=_m==—====r e
Site :
Application Type
Applm!mn Timing Form Max. Single Application Rate Max. #
Application Equipment* (EPA Reg. No.] (b ai/A) Apps.* Use Limitations
|
4 ib/gsl EC ° Seil T 1 85-day PH1 (241-315, -331)
[241-243) Coarse 0,75-1¢ 90-day PHI (241-327, -297)
3.3 lb/gal BC Medium . 1-1.5¢
[241-337) Fine 2.0 Do not graze or feed treated soybean "
60% WDG S forage, hay, or straw 1o livestock
[241-268) (241-297, -315, -327, -331)
2.7 Ibigal EC
- [241-315) Livestock can graze or be fed soybean
[241-331]) forage from (reated ficlds (241-243,
2 lb/gal SC/L -268, -337)
[241-297)
2 Ib/gal SC/L Do not use in CA (241-243, -268, -
[241-327) 337)
3.3 Ib/gal EC Hawaii 4 2 90 day PHI
[241-337) Other states 3 Do not graze treated fields or feed
60% WDG forage or fodder to livestock
[241-268)
A maximum of 6 1b ai/A may be
applied per season
4 1b/gal BEC Soil So. Neo. i Do not feed forage or graze livestock
[241-243) © States States in treated ficlds
3.3 Ib/gal EC Coarse 0.75 1.0 _
[241-337] Meodium 1.0 | 1.5 . Do not use on peat or muck soils
60% WDG Fine 1.5, 1.5 '
[241-268) :

10

(continued, footnotes follow.)



Table A. (continued)

| Site
Application Type .
Application Timing Form Max. Single Application Rate Max. #
_ ppllcmon lpt‘ J [EPA Reg. No.] (Ib ai/A) Apps.® Use Limutations
' !
4 Ib/gal EC Soil MD, | Omer | 2
[241-243] : VA NC, | states
3.3 lb/gal EC SC.GA,
[241-337]) FL
60% WDG Coarse 1.0 1.0
[241-268) Medium 1.0 1.0
Fine 1.25 1.25
Seil 2 Layby spplication shoukd be directed to
Coarze 0.75 soil between rows
Medium 1.0
Fine 1.0
- —— e ——
Crops grown for seed
| Carrots {(grown for seed) '
Soi} OR930002 2 1 Do not harvest carrots from treated
Layby WA920015 areas for food or feed
Ground Seed must be labeled "not for human
or animal consumption”

Seed screcnings may not be used for
food or feed

11

{continaed, footnotes follow.)




Table A. (continued) ' - : _ ]

Site

Application Type . ,

Appl?cat!on Timing Form Max. Single Application Rate Max. #

Application Equipment* [EPA Reg. No.] (Ib »i/A) Apps.® Use Limilations
e - e T —

i
3
'

Alfalfa (grown for seed)

14 Apply to dormant alfalfa
(max 4 | Do not feed or graze
Do not cut for forage
Do not use harvested seed for
sprouting
Processed seed must be labeled "not
for human or animal consumption”

* Unless otherwise specified, spplication using irrigation equipment is probibited. -

* In casea when more than one application is allowed, no repeat treatment interval is specified.

° Chemigation application sllowed.

¢ The lower maximum rate is specified for soils with organic mattes up 1o 1.5% and the higher maximum rate is listed for soils with organic matter 0 >3%.

* The lower maximum rate js specified for southem stales and the higher maximum rate is listed for northern states.



Table B. Residue Chemistry Science Assessments for Reregistration of Pendimethalin.

Current Must

, Tolerances, Additional Data
GLN: Data Requirements ppm [40 CFR] Be Submitted?

171-3: Directions for Use « N/A . Yes?

References!

See Table A.

171-4 (a): Plant Metabolism N/A No 00029803 00031219

00039535 00039537
00046278 00046280
00051963 00051965
00058478 00067293
00071121 00074621
00093698 00106779
00106795 00108317
00109915

414699012

42467801*

426864014 -
43154705 .

| NA No 00046275 00046293
1714 (b): Animal Metabolism 00067288 00067289 -

’ 7 | : L 00071124 41713901
_ _ T L 42467802° )

13 (continued; footnotes follaw)



Table B. (continued).

Current Must

Tolerances, Additional Data
GLN: Data Requirements ppm [40 CFR]  Be Submitted? References'

171-4 (c/d): Residue Analyucal Methods N/A Yes*

00019004 00023780
00023781 00023782
00023796 00024823
00025820 00025821
00025822 00025827
00025828 00025831
00025832 00025833

00025837 00029018
00029020 00031212
00031214 00039519
00039520 00039521
00039522 00039526
00039527 00039528
00039529 00041898
00041901 00041904
00051958 00051959

) 00051960 00051961

. L 00051962 00052558

-Stege: - 00058835 00070962

o o 00071120-00072810

' ' 00072824 00072825

00106752 00106791

00106808 00106830
41431001
41827401
418458017
41982701
42471901*
42471902*

" 428592024
43068501
431547044
43185901'¢

171-4 (¢): Storage Stability N/A No 40535101

42266301"
42471903%

1714 (k): Magnitade of the Residue in Plants
- Potatoes ot [§180.361(®)] - No 00106797

- Gaslic 0.1 [§180.361()] No®  40232501"

. 14 (continued; footmates follow)



Tabie B. (continued).

Current Must

Tolerances, Additional Data
GLN: Data Requirements ppm {40 CFR]  Be Submittad? References'

- Qnions (dry bulb) 0.1 [8180.361(a)] No 41827401®
Legume Vegetables Group

4
- Beans (succulent and dry) 0.1 Beans, lima No 000395184
(dry, snap) " 00039519%
[§180.361(a)] _00039520%
. 00039521%
000395222
C- . 00039523%
00039524% -
00039534% -
000815812

- Soybeans , 0.1[4180.361(®)] = No 00025818 00029801
00041897

- Soybems; aspirated grain fractions None No?

E I- EI y v ! l E " )
- Bean forage and hay 0.1 [$180.361(8)] ~ No  00039518%
' ' 00039519

00039520
00039521%
000395223
000395233
000395243

00039534%
00081581%

- Soybean forage and hay 0.1 [3180.361(a)) No 00025818 00029801
: ~ 00161759 00161760
00161761
. 40185101

- Com, grain . 0.1 {§180.361(n)] No* 00023786 00023787
- 00021788 00M3789

00023790 00023791

00023792 00023793

00023754 00023795

00029029 00030697

00093697 00106820

- Corn, fresh 0.1 [§180.361(n)] No 000746197
' 000937195

- Comn. field, aspirated grain fractions Nome No®

15 ) (continued; footnotes follow)



Table B. (continued).

Current Must -
Tolerances, Additional Data
GLN: Data Requirements ppm [40 CFR] Be Submitted? References'
- Rice, grain 0.05 [§180.361(a)] No* 00067283 00071120
- Rice, straw None No¥ 00067283 00071120
- Sorghum, grain 0.1 [$180.361(a)] No.. ~- 00106791 00106807
00114313
- Sorghum, grain, aspirated grain fractions None No®
G . o
- Com, forage and fodder 0.1 [§180.361(a)] . . No* .. 00023786 00023787
‘ 00023788 00023789
00023790 00023791
00023792 00023793
00023794 00023795
00029028 00029029
00030697 00093697 -
—. , 00106820 _
- Sorghum, forage and foddes 0.1 (§180.361(a)] - No® 00106791 00106807
‘ , 00114313
Miscell Commeodif
- Cottonseed 0.1 {§180.361(a)) No 00018997 00106752
' 00106829
41881201
42858901®
- Cotton gin byproducts . None Yes"
- Peanuty 0.1 {§180.361(a)] No 00106788
- Peanut, huils 0.1 (§180.361())] * No® 00031215 00031216
o B o 00031217 00106785
- Peanut, forage 0.1 [§180.361(2)] No® 00106785
- Peanut, bay 5.1 [§120.351(=)] No- - 00106788
- Sugarcane 0.1 {§180.361(a)} No 42859201°
- Sunflower, seeds 0.1 [$180.361(a)] No (I)134355
171-4(1): Magnitude of the Residues in Processed Food/Feed |
- Corn grain None No“ ,
‘- Cottonseed None No* 00106752
16 (continued; foomotes follow)



Table B. (continued).

Must

Current
‘ Tolerances, Additional Data
GLN: Data Requirements ppm [40 CFR]  Be Submitted? References’
- Peanuts None  No* 00106785
- Potatoes Nore No¥ 00106797 r
- Rice Grain None Yes
- Soybeans None + -No 00025818
- Sugarcane None - Ne* (PP#3IF2765)
- Sunflower seed . _ None " No* 00134355
1714 (f): Magnitude of the Resitdue - Potable N/A No 00046293 00071124
Water ‘
1714 (g): Magnitude of the Residue - Fish _None No™ 00046293 00071124
1714 (h): Magnitude of the Residue - Imgal:ad None No”
Crops ‘ .
1714 (i): Magnitude of the Residue - Food N/A N/A
Handling ‘
. 1714 (): Magnitude of -z Residue in Meat, None No®
Milk, Poultry and Eggs :
165-1: Rotational Crops (Confined) N/A Yes® 41806801%
165-2: Rotational Crops (Field) None

References were reviewed in the Pendimethalin Registration Standard (Guidance Document dated 3/85). References
in bold were reviewed in the 4/90 Reregistration Standard Update. Othetwin submissions were reviewed as noted.

2. Thexnwpmdmﬁhhnhbdsmndcmﬂutmﬁmb%fuuﬁncmudmbemmdm
specify a PHI for each crop with registered layby applications.

3. DEB Nos. 6570/6603/6604/7153, 1/29/91, R. Loranger and R. Perfoiti.

4. CBRS No. 10678, DP Barcode D183220, 2/1/93, P. Deschamp and CBRS No. 11797 DP Bnmode D190773,
6/16/93, P. Dequ:

5. CBRS No. 1582, DP Barcode D189207, 6/16/93, P. Deschamp and CBRS No. 12673, DP Barcode D195890,
2/9/94, B. Cropp-Kohlligisn.

6. CBRS No. 12673, DP Barcode D195890, 2/9/94, B. Cropp-Kobiligian snd CBRS No. 13411, DP Barcode
D200669, 11/15/94, B. Cropp-Kohlligian.

7. CBTS Nos. 7595/7596, 3/5/91, F. Griffith; CBTS Nos. 8859/8860, DP Barcode D170619, 4/29/92, F. Griffith;

and CBTS No. 15373, DP Barcode D212340, 4/7/95, J. Stokes end B. Cmpp-Kohlllpln.

CBRS No. 10678 Addendum, DP. Barcode D183220, 9/24/93, P. Deachamp.

17 7 ‘ (continued)



Table B (conrinued).

9.

10.
S 1L
12,
13.
14.
15.
16.
17.

18.

19.

20.

2L

23.

24.

Radiovalidation data from the potato metabolism study remain outstanding. Representative samples from the potato
metabolism study must be analyzed using the currently accepted enforcement analytical method (CBRS No. 10678
DP Barcode No. D183220, 2/1/93, P. Deschamp).

>

CBRS Nos. 7507/7517, DP Barcodes D159827/D159905, 4/24/91, E. Zager.

PP#1E3%65. CBTS No. 7887, DP Barcode D163268, 7/10/91, G.J. Hernddn.

CBRS Nos. 8118/8515, DP Barcodes D165134/D167858, 5/15/92, E. Zager.

CBTS No. 11230, DP Barcode D193627, 7/25/94, R. Cook. |

CBRS No. 13400, DP Barcode D200608, 7/24/95, B. Cropp-Kohiligian.

CBRS No. 13411, DP Barcode D200669, ilf15/94. B. Cropp-Koh.llig-im,.

CBRS No. 13506, DP Barcode D201694, 11/15/94, B. Cropp-Kohlligian.

CBRS No. 9914, DP Barcode D178454, 10/22/93, P. Deschamp.

CBRS councludes that available garlic magnitude of the residue data from field trials conducted in CA and OR are
adequate to support a pational registration for the use of pendimethalin on garlic and recommends that the carrently
established tolerance with regional registrations for pendimethalin residues of concern in/on garlic should be changes
to a tolerance withoyt regional registrations at the same level (0.1 ppm) and listed under 40 CFR §180.361(a).
PP#7E3537. Memoranda by G. Otakie. dated 8/20/87 and H. Fonouni dated 8/27/90.

PP#1E3965. CBTS No. 7887, DP Barcode D163268, 7!10!91,‘ G.]. Berndon; CBTS No. .9616. DP Barcode
D175936, 10/22/92, G.J. Herndon; CBTS No. 11391, DP Barcode D188216, 2/24/93, G.J. Herndon; and CBRS
No. 9464, DP Barcode D174858, 9/24/93, P. Deschamp.

PP#1F2567. Memorandum, no CB No., no DP Barcode, 4/29/82, A Smith. ‘

As a result of changes in the Livestock Feeds Table ('I'ABIEiI (September 1995)), the Agency now considers
aspirated grain fractions of soybeans, field com, and grain sorghum as raw agricuitural commodities (RACs).
Residue chemistry data for these RACs are waived since pendimethalin is applied 10 soybeans, field com, and grain
sorghum very early in the growing seasoun (i.e., preplant, preemergence and/or postemergence) snd pendimethalin

residués of concern in/on aspirated grain fractions of soybeans, field cors, and grain sorghum are unlikely to exceed -
the currently established tolerances om soybesns, field com grain, and grain sorghum. No tolerances for

e . 2 BS oerm amd amaiw

m&w&mof'mmm&hwm&wﬁmﬁwy ficld com, and grain
sorghum.

CB Nos. 5494/54935, 8/8/89, D. Edwards.
Data from field com magnitude of the residue studies will be used 1o support the use of pendimethalin on pop com.

PP#2F2628. Memorandum, no CB No., no DP Barcode, 7/15/82, A. Smith.
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Table continued).

26.

27.

28

29.
30.

31.

32.

33.

34.

35,

36.

As recommended in the 1984 Pendimethalin Registration Chemistry Chapter, the currently established rice grain
tolerance should be increased from 0.05 ppm to 0.1 ppm.

Available rice field trial data are hereby deemed adequate to support a tolerance for pendimethalin residues of
concern in/on rice straw. A tolerance of 0.1 ppm wouid be appropriate.

As a result of changes in the Livestock Feeds Table (TABLE I (September 1995)), the Agmcy now considers comn
stover and sorghum stover as mw agricultural commodities (RACs). Awailable pendimethatin field trial data on
corn/sorghum grain and corn/sorghum fodder (presumably the mature dried stalks with grain) reflecting the
maximum use rlluofpendxmthuhnto comn and sorghum demoustrated that pendimethalin residues of concern in/on
com grain, grain sorghum, corn fodder, and sorghum fodder were nondetectable (< 0.1 ppm). Hence, CBRS,
concludes that adequate data are available to support tolerances for pendimethalin residues of concern in/on com
stover (mature dried stalks from which the grain or whole ear (cob and grain) have been removed) and sorghum
stover (mature dried stalks from which the grain have been removed) at the limit of quantitstion (LOQ) of the
analytical method (0.1 ppm).

CB No. 8138, DP Barcode D165329, 9/18/91, K. Dockter
CBTS No. 12295, DP Barcode D193629, 8/1!94' G.J. Herndon.

MamﬂtofchngumhhvmkFepleabbﬂABLEﬂ(wlﬂﬂ).humymmdes
cotton gin byproducts as a raw agriculturel commodity (RAC:. Data depicting pendimethalin residues of concern
in/on cotton gin Byproducts resulting from the maximum regisierad use mie of pendimethalin to cotton are hershy
required. Cotton must be harvested by commercial equipment (stripper and mechanical picker) to provide an
adequate representation of plant residue for the ginning process. At least 3 field trials for each type of harvesting
(stripper and picker) are needed, for a total of six (6) fieid trials.

The established tolerances in/on peanut hulls and peanut forage should be revoked, since these are no longer
counsidered to be significant feed items according to the Livestock Feeds Table (TABLE II (September 1995)).

CBRS has, considered available tobacco dats (including aveilable tobacco metabolism data (MRID 00031978) not
previously reviewed) in light of recently issued guidance on this topic (memo by M. Metzger and E. Zager dated
7/17/95) and concludes that tobacco data are not adequate to assess human exposure to pendimethalin residues of
concern on tobacco. - Tobscco dats remsin outstanding. The registrant is directed to consult recently issued guidance
on this topic (memo by M. Metzger snd E. z..«mwnmmmmmmm

TheAgency(MmmdmofConfumby].smmdB. Cmpp-KohlhmthhdMIDS)humeptadthe
registrant’s argument that pendimethalin is not translocated to oil sceds and that residues would not concentrate in
wmodmmmmmmmformm(mmtmdmmmzsx) As the other
oilseeds with tolerances have theoretical concentration factors less thap thst of corn graim, umnmupmcmng
studies on qil seeds are not required.

anedanmhbhpomﬁddmddnn(}dkﬂ)OOIOGTSS)MWWM(Zﬁh)m
potatoes, the Agency previously concluded (1984 Pendimethalin Registration Chemistry Chaptar) that pendimethalin  ~
residues of concern were not expectad to concentrate in potato processed commodities and a potato processing study
was not required. Nomlmuenqmndforpudlmhlmqunuofmoupomopzm
commodities.

" CBTS No. 11265, DP Barcode D187216, 2/11/93, R. Cook.
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Table B (continued).

37.

38,

39.

End-use product labeis prohibit applications of pendimethalin to rice fields used for fish or crayfish production and
prohibit. the use of water from pendimethalin-treated rice fields for the irrigation of food or feed crops.

EPA has determined that based on (i) existing tolerances in 40 CFR §180.361(a), (ii} pending wheat/barley
tolerances, and (ili) current livestock dietary burdea calculations, thers is no reasonable expectation of finite residues
in animal tissues, milk, or eggs. This situation is provided for under 40 CFR §180.6(a)(3). No additional animal
metabolism, analytical method, storage stability, or magnitude of the residue data are required for livestock
(Memorandum of Conference by J. Stokes and B. Cropp-Kohlligian dated 4/7/95).

The registrant must submit a new confined rotational crop study conducted on three representative crops (small
grain, leafy vegetabls, and root crop) using ('“Clpendimethalin uniformly labeled in the ring position (CBRS No.
12685, DP Barcode D195941, 4/11/94, B. Cropp-Kohlligian). Once these data have been submitted the need for
plant-back intervals will be determined. )

This study was found unacceptable by EFGWB/EFED (H. Manning) and CBRS (CBRS No. 12685, DP Barcode
D195941, 4/11/94, B. Cmpp-K.ohlhgnn) :

H

20



TOLERAN A ENT SUMMA

Tolerances for pendimethalin residues are currently expressed in terms of the combined residues
of pendimethalin and its metabolite 4-[(1- ethylpropyl)ammo]-2 -methyl-3,5-dinitrobenzyl alcohol
[§180.361(a and ¢)] and, for peanut hulls only, in terms of the parent and aforementioned
metabolite plus the metabolite 3-[(1-ethylpropyl)amino]-6-methyl-2,4-dinitrobenzyl aicohol [40
CFR §180.361(b)]. :

A summary of the pendimethalin tolerance reassessment and recommended modifications in
commodity definitions are presented in Table C.

Tolerances Listed Under 40 CFR §180.361(a)

Adequate data are available to reassess the established tolerances for pendimethalin residues in/on
beans; bean forage; bean fodder; corn fodder; corn forage; corn grain; sweet corn; cottonseed;
onions (dry bulb); peanuts; peanut hay; potatoes; sorghum fodder; sorghum forage; grain
sorghum; soybeans; soybean forage; soybean hay; sugarcane; and sunflower seeds. [Note: Some
commodity definitions must be corrected. See Table C for details.]

The tolerance for-pendimethalin residues in/on peanut forage should be revoked since peanut
forage is no longer considered to be a significant feed item according to the leestock Feeds
Table (TABLE II (September 1995)).

Available rice field trial data are déemed adequate to support the reregistration of pendimethalin
for use on rice. The currently established tolerance on rice grain should be increased from 0.05
ppm to 0.1 ppm. A processing study on rice grain is outstanding.

Available rice field trial data are deemed adequate to support the reregistration of pendimethalin
for use on rice. A tolerance for pendimethalin residues of concern in/on rice straw must be
established. Available data indicate that a tolerance of 0.1 ppmwouldbeappropnate

As a resuit of changes in the Livestock Feeds Table (TABLE II (September 1995)), the Agency
currently considers cotton gin byproducts a raw agnculuml commodity (RAC). Data deplctlng
pendimethalin residues of concern in/on cotton gin byproducts resulting from the maximum -
registered use of pendimethalin to cotton are hereby required. On receipt of the required cotton
gin byproducts data, the need for tolerances for pendimethalin residues of concern will be '
determined. ‘
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Tolerances Listed Under 40 CFR §180.361(b)

The tolerance for residues in/on peanut hulls should be revoked since pa.hut hulis is no longer
considered a significant feed item according to the Livestock Feeds Table (TABLE II (September
1995)). .

Tolerances Listed Under 40 CFR §180.361(c)

CBRS concludes that available gariic magnitude of the residue data from field trials conducted in
CA and OR are adequate to support a national registration for the use of pendimethalin on garlic
and recommends that the currently established tolerance with regional registrations for
pendimethalin residue of concern in/on garlic should be changed to a tolerance without regional
registrations at the same level (0.1 ppm) and listed under 40 CFR §180.361(a).
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Table C. Tolerance Reassessment Summary for Pendimethalin.

_ Current Tolerance Tolerasnce | Comment/Correct Commodity
Commodty (e Reassessment (ppm) Definision
Tolerances listed under 40 CFR §180.361(a):
| Beans, lima (dry.snap) 0.1 0.1 Beans, succulent and dry
Beans, forage 0.1 0.1 :
-Beans, hay Q.1 0.1
Com, fodder 0.1 0.1 Corn, stover |
i Com, forage 0.1 0.1 i
‘| Comn, ‘grain 0.1 L Al Corn, field apd Corn, pop
a4 Ein::wfr;; (including sweet, 0.1 0.1 Corn, sweet (K-+CWHR)
Cottonseed 0.1 N Corton, undelinted seed
~ Onions, dry bulb 0.1 0.1 -
—Peanuts 0.1 S N |
1 Peanut, hay 0.1 0.1 .
H Peanut, forage 0.1 Revoks No longer listed in Livestock
. | Feeds Table (Table II (September
, 1595)) as » significant feed item-
1 Potatoes 0.1 . 0.1 )
—t Rice, grsin 0.05 © 0.1 The tolerance level must be
. increased to the snalytical
method’s limit of quantitation
(LOQ) for the combined residues
i of pendimethalin and its 3,5-
dinitrobenzy! alcohol metabolite
4Sorgbum, fodder o.1° B X R Sorghum, stover.
- Sorghum, forage 0.1 0.1
4§ Sorghum, grain 0.1 . 01
-1 Soybeans : 0.1 0.1 I
Sovheans, forage 0.1 | 0.1
Soybeans, hay 0.1 0.1 ]
1 Sugarcane 0.1 0.1 J
{t Sunflower, seeds 0.1 KX _ _
_ R e
Tt orerg ;;,_,C”,«JL-_:\:.T‘S iﬁi +3¢ T‘-E
Tagpem HNS ChalbTs
De1s, shell removed
Npgy, v e 23
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Table C (continued).

Comment/Correct Co
Definition

Commodity

F _— .
' Tolerances needed under 40 CFR $180.361(a):
Cotton, gin byproducts None TBD* - [ Residue data are required.

ppm) Reassessment (ppm)

Rice, straw None . 0.1

Tolerances listed under 40 CFR $180.361(b):

Peanut; hulls ' g2 v Revoke - No longer listed in Livestock
Feods Table (Table I (September
1995)) as a significant feed item

Tolerances listed under 40 CFR $180.361(c):

Garlic ' 0.1 0.1 CBRS bereby recommends that
' : this tolerance should be listed
under 40 CFR §180.361(a)

. Tg%;%:Tobedeﬁtmined. Wofwlenpce(s)cambemdenthi;ﬁmemmdmd:um-
. a. —. - . E v o .

CODEX HARMONIZATION

There are no established or proposed Codex MRLS for pendimethalin residues. Therefore, there
are no questions of compatibility with respect to Codex MRLS and U.S. tolerances.
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AGENCY MEMORANDA CITED IN THIS DOCUMENT

CBTS No.:

DP Barcode:

Subject:

From:
To:
Dated:
MRID(s):

CBTS No.:

DP Barcode:

Subject:

From:
To:
Dated:
MRID(s):

DEB No.:

DP Barcode:

Subject:

From:
To:
Dated:
MRID(s):

DEB Nos.:

DP Barcode:

Subject: -

From:
To:
Dated:
MRID(s):

None .

None

PP#1F2567: Pendimethalin in Beans.
method.

A. Smith, RCB

R.J. Taylor, RD

4/29/82

00039518 00039519 00039520 00039521 00039522 00039523 00039524
00039534 00081581

Evaluation of residue data and analytical

None

None

PP#2F2628: Pendimethalin in Sweet Comn. Evaluation of residue data and
analytical method.

A. Smith, RCB

R.J. Taylor, RD . .

7/15/82 )

00074619 -and 00093719

5494/5495

None

Pendimethalin Reglstnuon Standard Followup Response to Rwdue Chemistry
Data Requirements.

D. Edwards, RCB

1. Yowell, RD

9/8/89 : ‘

40185101 and 40185102 -

6570/6603/6604/7153

"None

Plant metabolism and processing study requirement for re-registration of
pendimethalin. )
R. Loranger, CBTS and R. Perfetti, CBRS

R. Engler, HED and L. Rossi, SRRD

1/29/91

41469901



CBTS No.:

DP Barcode:

Subject:
From:
To:
Dated:
MRID(s):

CBRS Nos.:

DP Barcode:

Subject:

From:
To:
Dated:
MRID(s):

CBTS No.:

DP Barcode:

Subject:

From:

To:

Dated:
MRID(s):

CBTS. No.:

DP Barcode:

Subject:
From:
To:
Dated:
MRID(s):

CBTS No.:

DP Barcode:

Subject:
From:
To:
Dated:
MRID(s):

7595 and 7596

None

PP#3F2788 - Pendimethalin (Prowl®) on/in Barley and Wheat.
F. Griffith, CBTS

R. Taylor, HED

3/5/91

41713901

7507/7517 : ' -
D159827/D159905 -

American Cyanamide Company: Response to the Pendlmethahn Reg1strat10n
Standard: Methodology and Product Chemistry.

E. Zager, CBRS

L. Rossi, SRRD and R. Engler, HED

- 4/24/91 ' . -

41431001 and 41725201

7887
D163268 _
PP#1E3965. Pendimethalin (Prowl‘) for Use in/on Onions. Evaluation of
Analytical Method and Residue Data.
G. Herndon, CBTS

H. Jamerson/A. Beard, HED
7/10/91

41827401

8138

D165329

Request to Add Layby Use on Cotton to the Prowi® (pendmwthalm) Label
K. Dockter, CBTS .

R. Taylor, RD

9/18/91 :

41881201 and 41881202

8859 and 8360
D170619
PP#3F2788 - Pendimethalin on/in Barley and Wheat

_ F. Griffith, CBTS

R. Taylor, RD
4/29/92
None '
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CBRS No.:

DP Barcode:

Subject:
From:
To:
Dated:
MRID(s):

CBRS No.:

DP Barcode:

Subject:

From:
To:
Dated:
MRID(s):

CBTS No.:

DP Barcode:

Subject:

. From:
To:
Dated:
MRID(s):

. CBRS No.:

DP Barcode:

Subject:
From:

© To:

Dated:
MRID(s):

CBTS No.:

D B—-AAAA:

WL

Subject:

From:

To: -

Dated:
MRID(s):

8118 and 8515

'D165134 and D167858

Reregistration of Pendimethalin. Residue Analytical Methods.
E. Zager, CBRS

L. Rossi/T. Stowe, SRRD

5/15/92

41982701 and 41845801 ' -

9616

'D175936 .

PP#1E3965. Pendimethalin (Prowl‘) for Use in/on Onions.
3/3/92. . .

G. Herndon, CBTS :

H. Jamerson/L. Fried,. HED

10/22/92

None .

Amendment of

9863

D178174

Addressing Request to Add Layby Use on Cotton to the Prowl® (pendimethalin)
G.J. Herndon, CBTS

V. Walters/R. Taylor, RD

1/6/93

42266301-42266307

10678

D183220

Reregistration of Pendimethalin. Namre ofthe residue in Potatoes.
P. Deschamp, CBRS

L. Rossi/T. Stowe

2/1/93

42467801

11256
D187216

PP2F276S. Pmdlmethahn on Sugamne Response to Ofﬁce of General Counsel |

comments regarding sugarmne processing data
R.Cook, CBTS

R. Taylor, RD

2/11/93

None
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CBTS No.:

DP Barcode:

Subject:

From:
To:
Dated:
MRID(s):

CBRS No.;

DP Barcode:

Subject:

From:
To:
Dated:
MRID(s):

CBRS No.:

DP Barcode:

Subject:
From:
To:
Dated:
MRID(s):

CBRS No.:

DP Barcode:

Subject:

From:
To:
Datpd: .
MRID(s):

CBRS No.:

DP Barcode:

Subject:

From:
To:
Dated:
MRID(s):

11391

D188216

PP#1E3965. Pendimethalin (Prowl®) for Use in/on Onions. Reevaluation of
10/22/92 Memo of G.J. Herndon Based on Additional Data Submitted from a
Metabolism Study on Potatoes. -
G. Hermmdon, CBTS

H. Jamerson, RD

2/24/93

None

11797

D190778 ‘

Reregistration of Pendimethalin. American Cyanamid Response to Potato
Metabolism Study Deficiencies.

P. Deschamp, CBRS

J. Mitchell, SRRD

6/16/93

None

11582

D189207

Reregistration of Pendimethalin, Nature of the Residue in Sweet Com.
P. Deschamp, CBRS

T. Stowe, SRRD

6/16/93

42686401

None

None

Pendimethalin and its Alcohol Metabohte (CL 202,347) through FDA Multi-
Residue Protocols A through E.

L. Edwards, CBRS -

H. Hundley, ACB

 9/24/93 -

None

10678 Addendum

D183220

Reregistration of Pendimethalin. Poultry Metabolism, Residue Analyucal
Methods, Storage Stability Data.

P. Deschamp, CBRS ,

L. Rossi/T. Stowe, SRRD

9/24/93 ' _

42467802, 42471902, 42471903 and 42471901
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CBRS No.: 9464
DP Barcode: DI174858

Subject: Reregistration of Pendimethalin. Status of Data Reviews: Ruminant Metabolism
and Onion (dry bulb) Field Trials.

From: P. Deschamp, CBRS

To: - L. Rossi, SRRD

Dated: 9/24/93

MRID(s): 41713901 and 41827401

CBRS No.: 9914
DP Barcode: D178454

Subject: Reregistration of Pendimethalin. Storage Intervals and Conditions of Crop Field
Trial Residue Samples

From: P. Deschamp, CBRS

To: L. Rossi, SRRD :

Dated:" 10/22/93

MRID(s): 4226630107

CBRS No.:; 12673
DP Barcode: D195890 -

Survect: Pendimethalin Reregistration. Storage Stability Data Submitted to Support
Previously Submitted Sweet Corn Metabohsm Data.
Fron. B. Cropp-Kohlligian, CBRS
- To: L. Rossi/W, Waldrop, SRRD
Dated: 2/9/94

MRID(s): . None

CBRS No.: 12685
DP Barcode: D195941

. Subject: Pendimethalin Reregistration. Re-evaluation of anously Reviewed Confined
Rotational Crop Study (MRID 41806801).
From: B. Cropp-Kohlligian, CBRS
To: L. Rossi/W. Waldrop, SRRD
Dated: 4/11/94

MRID(s): None

CBTS No. 11230
DP Barcode: D193627

Subject: - Amended use of pendimethalin on sugarcane in Hawaii
From: R. Cook, CBTS _ :
to: R. Taylor, RD

Dated: 7/25/94

MRID(s): 42859201 and 42859202

22



CBTS No.:

DP Barcode:

Subject:

From:
To:
Dated:
MRID(s):

CBRS No.:

DP Barcode:

Subject:

From:
To:
Dated:
MRID(s):

CBRS No.:

DP Barcode:

Subject:

From:
To:
Dated:
MRID(s):

CBTS No.:

DP Barcode:

Subject:

From:
To:
Dated:
MRID(s):

12295

193629

[A::crlessing Request to Add Layby Use on Cotton to the Prowl® (pendimethalin)
G.J. Herndon, CBTS

E. Allen/R. Taylor, RD

8/1/94

42858901

13411
D200669

. Pendimethalin Reregistration. Registrant’s Responses to Agency Reviews of

Previously Submitted Ruminant Metabolism; Ana.lyuml Method Vahdauon and
Sweet Corn Metabolism Data. .

" B. Cropp-Kohlligian, CBRS

W. Waldrop/J. Mitchell, SRRD
11/15/94 '
43154703 - 43154705

13506

D201654

Pendimethalin Reregistration. Analyuﬁl Method Radiovalidation for Rcs:dw of
Pendimethalin in/on Com Plants. .

B. Cropp-Kohlligian, CBRS

W. Waldrop/J. Mitcheil, SRRD

11/15/94

43185901

15373

D212340

Pendimethalin. DucumonofNecd forProceasmgSmdmforOﬂseads
Discussion of Adequacy of Ruminant Metabolmn Study. Discussion of Otha
Chemistry Data Requirements.

J. Stokes, CBTS and B. Cropp-Kohiligian, CBRS

W. Waldrop/J. Mitchell, SRRD

47195

None

30



CBRS No.:

DP Barcode:

Subject:

From:
To:
Dated:
MRID(s):

13400

D200608 ‘

Pendimethalin. Analytical method description required by CBRS to support
previously submitted alfalfa storage stability data for the purposes of
reregistration. Confirmatory analytical method required by CBTS to support the
pending registrition of pendimethalin on barley/wheat (PP#3F2788).

B. Cropp-Kohlligian

W. Waldrop/J. Mitchell, SRRD

7/24/95

43068501 and 43147801
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

®

Y

¢ pao*ﬁ“’
OFFICE OF
FEB 2 | 1996 PREVENTION. PESTICIDES. AND
TOKIC SUBSTANCES
Memgorandum

SUBJECT: Pendimethalin (PC Code 1085Q1): Dietary Risk Assessment in Support of the
Reregistration Eligibility Document (RED) Case No. 0187

FROM: Mary R.A. Clock, Biologist 'T"iﬁ»‘}whb‘
' Risk Characterization and Anaiysis Branch
Health Effects Division

TO: Paula Deschamp, Section Chief
Risk Characterization and Analysis Branch

Health Effects Division
THROUGH: Elizabeth A. Doyle, Ph.D., Section Chief g 6/
' Dietary Risk Evaluation Section

Scientific Analysis Branch
Health Effects Division

and

William Burnam, Branch Chief .
Scientific Analysis Branch
Heaith Effects Division

mmm

Provnde an estlmate of chronic risk from the uses of pendlmethalm which are currently'

Discussion
Toxicological Endpoints

The Dietary Risk Evaluation System (DRES) chronic exposure analysis used a Reference Dose
(RfD) of 0.13 mg/kg bwt/day. The NOEL is taken from a two year feeding study in dogs. At
the next higher dose level (50 mg/kg bwt/day), increases in serum alkaline phosphatase and
liver weight and other hapatic lesions were observed. An uncertainty level of 100 was applied
to account for both the interspacies extrapolation and intraspecies variability (G.Ghali memo,
"RfD/Peer Review Report of Pendimethalin”, report date 2/6/96). - :

RecyclaciRecyciable « Printed with Vegetabia Ofl Basad inks on 100% Recycled Paper (40% Postconsumen)



The Toxicology Endpoint Selection Document for pendimethalin requires the assessrﬁent of
chronic dietary risk {TES report date 1/17/96). The endpoint for chronic dietary risk
assessment is the RfD of 0.13 mg/kg bwt/day. ’

Pendimethalin has been classified as a group C, possible human carcinogen, by the HED
- Carcinogenicity Peer Review Committee based upon "statistically significant increased trend
.and pairwise comparison between the high dose group and controls for thyroid follicular celi

adinomas in male and female rats.” The Committee recommended that for the purpose of risk

characterization, the RfD approach should be used for guantification of human risk (HED CPR

Report, 7/24/92).

Residue Information

Food uses evaluated in the DRES analysis were the published uses of pendimethalin tisted in
40 CFR § 180.275 and the Tolerance Index System (TIS). The analvs:s used tolerance level
res:dues for commodities with regustered pendimethalin tolerances.

Reassessed Tolerances:

In the Product and Residue Chemistry Chapter of the Reregistration Eligibility Document (B,
Cropp-Kohlligian, 12/12/95), CBRS has concluded that tolerances.for pendimethalin on rice
be increased from 0.05 ppm to 0.1 ppm due to the analyticai method’s limit of quantification
for the combined residues of pendimethalin and its 3,5-dinitrobenzyl! alcohol metaboiite. In the
same memo, CBRS recommeénded that the tolarance for onions (dry bu!b) be apphed to.
shallots (dry buib only}. S

In the DRES analysis, both rice and dry bulb shallots were included at these recommended
tolerance levels, See Table 1 for all the cqmmodities and tolerances included in this analysis.

Results

In order to estimate a worst case chronic dietary risk from uses being supported in
reregistration, tolerance lével residues were used in the analysis to calculate a-Theorstical
‘Maximum Residue Contribution (TMRC}. These exposure estimates were then compared to
the RfD for.pendimethalin for chronic dietary risk. Sea Tables 2 and 3 for a summary of the
TMRCs and percentages of tha RfD.

Chronic Exposure from Pendimethalin for Reregistration

Using Tolerances

The Theoretical Maximum Residue Contribution (TMAC) for the overall U.S. populatlon from
all currently published toierances are listed below See also Table 3.

Subaroup o - Exposurg’ o % Referen
U.S. population . ' 0.000319 _ - 0.25

Children {1-6) 0.000693 . 0.53

The DRES analysis for the publ}shed uses and reassessed tolerances of pendimethalin iqdicate
that the overall .U.S. population wauld receive 0:25 percent of the RfD and the highest



subgroup, childr_en ages 1-6 years, wouid receive 0.53 percent of the RfD. Therefore, the
chronic dietary risk posed from pendimethalin is not of concern for the reregistration scenario.

cG: E.Doyle/SAB
M. Clock/RCAB



CHEMICAL
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CHEMICAL INFORMATION FOR CASWELL NUMBER 45488

STUDY TYPE

. EFFECTS

REFERENCE DOSES

Pendimethat in
Caswell M454BB
CAS No. 40487-42-1
A.I. CODE: 108501
CFR No. 180.341

2yr feeding- dog

NOEL=  12.5000 mg/kg
0.00 ppm
LEL=  5C.0000 mg/kg
0,00 ppm

ONCO: C (HCPRC)

Increased liver weights.
L alkaline phosphatase;
lasions of the liver,
Doses: by geletin capsule,
No carcinogenicity data
is avaiiable,

PADI  UF -->100
OPP RfD= 0,130000,
EPA RfD= 0,040000

DATE: 01/30/96

DAT. PS T
Chronic feed/onco- rat

PAGE: |

STA
HED rev 07/25/85
EPA deferred 08/19/85

- EPA veritied 09716787

Revised HED RfD 1/5/9
final report pending
on IR1S,

TOLERANCE (PPM)

FOOD PETITION

CODE FOOD NAME WUMBER NEW PENDING __ _ PUBLISHED
14007AA  GARLIC ) 4E3537 0.1000
14011AA . ONIONS-DRY-BULB (CIPOLLINIY 1E3965 0.1000
140110A  -ONJONS-DEHYDRATED OR DRIED 1E3965 0. 1000
14013AA OTATOES(WHITE ) -WHOLE OF2134 0. 1000
14013AB  WPOTATOES({WH] TE ) -UNSPEC J FIED 9F2134 0.1000
14013AC  BOTATOES(WHITE)-PEELED 9F2134 0.1000
15013DA  PDTATOES(WHITE)-ORY oF2134 0.1000
145013HA  POTATOES(WHITE}-PEEL ONLY OF2134 . 0.1000
14017AA  SHALLOTS 1E3965 v 0.1000
15001AC  BEANS-DRY-LIMA !, 172567 0.1000
15005AA ~ CORN, SWEET 2F2628 ©¢.1000
15006AA  PEANUTS-WHOLE 6F1741 0.1000
15018AA  BUMFLOWER-SEEDS DF2373 0.1000
15029AA  SOYREANS-SPROUTED SEEDS 6F1704 0.1000
24002EA  CORN, GRAIN-ENDOSPERM SF1556 0.1000 -
24002HA  CORN,GRAIN-BRAN 5F1556 0.1000
2640025A  CORN SUGAR 5F1556 0.1000
24004AA  RICE-ROUGH 0F2401 0.1000
24004A8  RICE-MILLED oF2401 0.1000
24006AA  SORGHUM (INCLUDING MILO). DF2246 ‘ £.1000
25003SA  CANE SUGAR ] 3IF2755 ' 0.1000.
2500358  SUGAR-MOLASSES 3F2745 0.1000
270020  CORN,GRAIN-DIL SF1556 0.1000 v
270030A  COTTONSEED-OIL SF1556 0.1000
27003WA  COTTONSEED -MEAL SF1556 0.1000
270070A  PEANUTS-DJL 6F1741 0.1000
270100  SOYBEANS-OIL 6F1704 0.1000
270110A  SUNFLOWER-DIL OF2373 0.1000
28023AA  SOYBEANS-UNSPECIFIED 6F1704 0.1000
2802348 SOYHBEANS-MATURE,SEEDS DRY 6F1704 0.1000
28023WA  SOYBEANS-FLOUR, FULL FAT 6F1704 0.1000
280Z3WR  SOYBEANS-FLOUR, LOW FAT SE1704 0.1000
28023WC  SOYBEANS-FLOUR,DEFATTED 6F1704 0.1000

e



CHEMICAL INFORMATION

{AbIC <

TOLERANCE ASSESSMENT SYSTEM ROUTINE CHRONIC ANALYSIS

EFFECTS -

Pendimethalin
Caswel{ #45488
CAS No. 40487-42-1
A.1. CODE: 108501
CFR No. 180.361

STUDY YYPE

2yr feeding- dog
NOEL= 12,5000 mg/kg
0.00 ppm
LEL=  50.0000 mg/kg
0.00 ppm

ONCO: C (HCPRC)

Incressed Liver welghts
& alksl ine phosphatase;
lenions of the liver,
Doses by gelatin cepsule,
Ne carcinopenicity dats

PADY! . UF -->100
OPP Rfp= 0. 130000
EPA RfD= 0.040000

REFERENCE DOSES _ _ DATA GAPS/CO

OATE: 01/30/9¢

WED rev ide 07725786 [

COMMENTS .
Chronic feed/onco- rat

EPA deferred 08719786
EPA verified 09/16/87
Revised WED RFD 1/5/96
final report pending

On IRIS.

is available,

TOTAL THRC (MG/XG BODY WEIGWI/DAY)' NEW TMRC OIFFERENCE " EFFECT OF ANTICIPATED RESIDUES
: _ ’ AS PERCENT AS PERCENT
POPULATION SUBGROUP CURRENT THRC* NEU THMRC** OF RFD_ OF RFD ARG XD
U.S. POPULATION - 48 STATES 0,000319 0.000319 -0.245196 0.000000
U.S. POPULATION - SPRING SEASON 0.000310 0.000310 0.238480 0.000000
U.S. POPULATION - SUMMER SEASON 0.000319 0.000319 0.245748 0.000000
U.S. POPULATION - FALL SEASON 0.000321 0.000321 0.246935 0.000000 -
U.S. POPULATION - WINTER SEASON 0.000315 0.000315 0.242215 0.000000
NORTHEAST REGION 0.000296 0.000296 0.227777 0,000000
NORTH CENTRAL REGIOM 0.000327 0.000327 0.251852 0.000000
SOUTHERN REGION 0.000327 0.000327 0.251842 0,000000
WESTERN REGION 0.000308° . 0.000308 0.237145. 0. 000000
H1SPANICS 0.000345 0.000345 .0.280823 0.000000
NOK-HISPANIC WHITES © 0,000311 . 0.000311 0.239168 - 0.000000
NOM-HISPANIC BLACKS 0.000327 0.000327 0.251509 -0.000000
NON-HISPANIC OTHERS 0.000329 0.00032¢9 0.253008 0. 00D0D)
NURSING INFANTS (< 1 YEAR OLD) 0,000209 0.000209 0.160737 0.000000
NON-NURSTNG INFANTS (< 1 YEAR OLD) 0.000647 0.000667 0.513272 0.000000
FEMALES (13+ YEARS, PREGNANT) 0.000220 0.000220 0. 160848 . 0.000000
FEMALES 13+ YEARS, NURSING 0.000249 0.000249 0.191745 0.000000
CHILDREN (1-& YEARS OLD) 0.000593 0.000693 0.533141 . 0.000000
CHILOREN (7-12 YEARS OLD) 0.000508 0.000508 0.3905%6 0.000000
MALES (13-19 YEARS OLD) 0.000349 0.000349 0.268445 0.000000
FEMALES (13-19 YEARS OLD, NOT PREG. OR NURSING) 0.000294 0.000294 0.225870 0. 000000
MALES (20 YEARS AND OLDER} : 0.000244 0.000244 0.187973 0.000000
_ 0.000208 0.000208 0.159882 0.000000

FEMALES (20 YEARS AND OLDER, WOT PREG. OR NURS)

*Current TMRC does not include new or pending tolersnces.
**New THRC includes new, pending, snd publ [ shed tolerances.



Tabie 3

YOLERAMCE ASSESSMENT SUMMARY FOR Pendimethalin : DATE:
CASWELL #45488 '

ANALYSIS FOR POPLLATION SUB-GROUP: U.S. POPULATION - 4B STATES
. EXTSTING TOLERANCES (PUBLISHED ONLY)
 RESULT IN A TMRC OF: :
THE  EXISTING TMRC IS EQUIVALENT T0:
NO NEW TOLERAMCES ARE IN THE FILE.
NO OTHER PENDING TOLERANCES ARE IN THE FILE
ANALYSIS FOR POPULATIOR SUB-GROUP: CHILDREN (1-6 YEARS OLD)
EXISTING TOLERANCES (PUSLISHED ONLY)
RESULT IN'A THRC GF:
THE EXISTING TMRC.IS EQUIVALENT TO:
NO NEW TOLERANCES ARE IN THE FILE.

" NO OTHER PENDING TOLERANCES ARE IN THE FILE

01/30/96

0.00031%
0.245

0.0006%%
0.533

MG/XG/DAY
%X OFf THE ADI.

MG/KG/DAY
X OF THE AD!.
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COFFICE OF
PREVENTION, PESTICIDES AND
TOXIC SUBSTANCES
MEMORANDUM

Afdchrent 4

SUBJECT: OCCUPATIONAL AND RESIDENTIAL EXPOSURE ASSESSMENT AND

TO:

FROM:

THRU:

RECOMMENDATIONS FOR THE REREGISTRATION ELIGIB[LITY
DECISION DOCUMENT FOR PEND[METHALIN

Mike Metzger, Branch Chief
Risk Ch;ractenzatlon and Analysis'Branch

Hea.lth: Hffects Division (7509C) , %7

A -

“_,i
- John Leahy, Envu'onmental Protection Specmhst L% (

\J

Alan P. Nielsen, Section Head

Reregistration Section I

Occupational and Residential Exposure Branch
Health Effects Division (7509C)_

Larry C. Dorsey, Chief m

Occupational and Res:den
Health Effects Division (7509C)

Please find the OREB review of pendimethalin.

DP._Barcode: . DRI532
Pesticide thm. ical Codes: 108501
EPA Reg. Nos,: ‘ ‘ 241-337, 241-305, 10404-52, 241-268, 538-195,

538-214-10404, 538-188, 10404-74 241-297,
241-340, 538-251

EPA MRID Nos.: . ' None

. LUIS Report Date: ' 9/5/95

PHED;

Yes, Version 1.1
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Occupational-use products and homeowner-use products

At this time products containing pendlmethalm are intended for both occupational and
homeowner uses.

Acute Toxicity

The toxicological data base for pendimethalin is adequate-and will support
reregistration. Guideline studies-for acute toxicity indicate that pendimethalin (test materia)-
not identified) is classified as category [II for acute oral toxicity, category IV for acute
dermal toxicity, category IV for acute mhalatlon toxicity, category IIT for eye irritation
potential, a.nd category IV for dermal irritation.? - Pendimethalin is not classified asa skin
sensitizer.?

The Toxicological Selection Endpoint Document, dated January 17, 1996, indicates
that there are toxicological endpoints of concern for pendimethalin. Two endpoints have
been identified: a short-term NOEL of 1,000 mg/kg/day (21-day dermal study using New
Zealand white rabbits, no adverse effects at the highest dose tested); and, an intermediate-
term NOEL of 12.5 mg/kg/day (chronic dog study, accordmg to the EPA’s endpoint "
selection document, "although this is a chronic’dog study, it is felt that the study is _
appropriate since some effects relating to thyroid endocrine disruption occur in other studies
at 21 mg/kg/day and progress in severity at 51 mg/kg/day and are observed as early as 15 to

- 28 days”).’ Because the short-term study was a dermal toxicity study, it is not necessary to

apply a dermal absorption value. However, for the intermediate-term toxicity study, a

dermal absorption of 10 percent is used.® Additionally, pendimethalin has been classified as
a "Group C” possible human carcinogen and the Toxicological Selection Endpoint Document

recommends using the RfD approach for quantification of human risk. However, no chronic

exposures to pendm:et.halm have been identified. The RfD for pendimethalin is 0.13

mg/kg/day.? =
Handler Exposures & Assumptiom

EPA has al.t.-—n e mﬂ th"'e is pewnhnl em“rn o m bandhng
pendimethalin. Handler exposures may occur to:

. occupational handlers involved,in food, feed, fiber, ornamental, turf, rights-of-
way and other noncrop treatments, and

e  homeowner handlers making applications to residential turf and gardens.
No handler exposure studies were conducted by the registrant for pendimethalin.

EPA has determined that there is potential exposure to mixers, loaders, applicators, of
" other handlers during usual use-patterns associated with pendimethalin. Based on the use
patterns and potential exposures described above, thirteen major exposure scenarios were -

2



“able 1. Short-Terrn and Intermediate-Term Exposure of Pendimethalin
e — -

Exposure Sceasrio (Scen. £)
Mixing/Loading Water Dispervible Gramulars (Dry
Flowsblas) for Righis-of-Way apnyhg (1a)
Dixing/Loading Water Dispersible Graslars (Dey
Plowables) for Groundboom Agplications (1b) :
Mizing/Loading Wetlsbie Powdere (weter sobuble Lom 02 Y ® TE 0.008 s
pockotn) for Geousdboom Applications(2) . (wlir. sol. pk.) (wir. sol. pk.) :
Loading Grasulass for Solid Brosdoas Applications @ ] 0.005 ' 1.7 30 0 12 0.41 1.6
Mixing/Loading Liquid (B.C.) for Ancial Applcations i - | 198 000 | . 4504 L9 4,59
oad krigation Systems (ds) - o . - P ‘
- } 4 T— T
* Mixing/Loading Liquid (.C.) for Righte-of-Way i 1.2, 40 10 . S 1 0.048 116
Spmyiag (46) — Lol s N
Dlixing/Losding Liguid (5.C.) for Grouadboom 198 C w: | 499 019 439
Applications (4c) : o . ]
L - Applicator Exposies. C B ‘
| mu-m Wiag - eaclossd cockplt (lquid) (s) 0.005 - Y IRE 1.9 . 800 T 19 ‘o so0 .
_ Bightoof-Way (6) lﬂaA 3.9 4 s e T Y pae “2
_Grouadhooms Tractor (7) 0018 - 0.7 . 396 Y a8 ;| 7 om so |
ol Drosdoant Speeadar (iractor drawn) (8) 001 ¢ 12 30 X 24 G| 7 o 2.7 .
B Y i N “ PEd - B
. Bov K . & “ k
Flaggiag Qiquid) ) - o0t - 03 198 N Ciss -, X ] 16.2
‘ Ll : Mixss/Losder/Agplicator L o
Backprok (spot toeatasens) (10) 26 3 4396 @ 1,0008* pos’ | - apoom | -apoxu
‘ . et ) " . {0) 1.0 g; w.:,g 1 " @oa2 . ©) 10.4
" Low Pressues Hasdwand (ot trestment) (1) 108.5 TR £ 3.96 in) 1,0008° o4 | :apoom ano4
) ' \IL ‘ (ml.l) {0) 411 ~ 0y 0.12 @ 411.1
Resideatil Brosdosst Spreader (12) 29 63 20 1.0 %n 0.019 87
High Volume Tuef Speayer (13) 0.1 14 3.96 ' P44 0.044 2.4

lnlhldu_lulwwlm.pm mmm,nm wdﬁqlhnﬂu,mwautﬂ,modm. ‘
wm:hd\vdh-hﬂ::u“(ﬂAlq Nu) B.C. 241-337 and 241-305, Granuler 538-188, wnu 10404-52, MIM lnd24l m(CA caly), WP 538-195 (water solublc packes oaly).
Vlhuqnuutomml)-hm,(ﬂ)-Mﬂmhm‘nu“ﬁybmﬁhmhmﬁommdm .

Deally dermal exposigs (mg/dey) = Expomise (mg/th ai) * Maz. Appl. Rate (I al/sire or Ib ai/gal) * Max. Tresied (sores or galioas of spray solistion). ]

Deily inhaletion sxposugs (mg/day) = Exposies (ug/lh si) ¢ (1mg/1000ug) coaversion * Max Appl Rats (b al/A or I ai/gal) * Max Trested (scres or galioas of spry solution).

Dally total sxpostige (mg/day) = Dally dermal sxposare + Dally inkelstion exposie.



1A = Noj applicable since previcus MOE was over 100,

Dally dormal doss = dally dermal sxposure / 70 kg. .

Bastline Total Doss = (daily dermal exposure + daily inhalation sxposure)/ 70 kg.
Daiveal MOB = NOEL (short-term NOEL = 1,000 mg/kg/day)/ daily dermal doso.
Towl MOB = NOBL (shori-iorm NOEL = 1,000 mg/kg/dny) / daily total dose.

Addiloss] PPE for Sceastio 4s = single layer clothing andi chomical resistam gloves.



A Not applicshle since previous MOB was over 100,
Dally deemual dose = dally dermal exposuce/70 kg.
Baselins abaorbod derranl dose = un-_uouou-nmunmos

I BN LA AL

Basslias tola) absorbed dose = (dally absorbed

. .

dormal expormss + daily iahalation axpomire)/0 kg.

Dersaal MOB = NOBL (usermsdiste-term NOEL = 12.5 wig/kg/day) / dally sbacrbed decssal doss.

Towsl MOR = NOEL (mtermediste-tesm NOBL = 12.5 mg/kgiday) / daily wial shoorbad dose.
for Sosmnrio 4s, b, 0 = Slagle laysr ol clothing snd ehemical resisiass gioves.

mmf

. for Sowmario 11 = Blagis layec of clathing sad chemsivel risteat gloves.

_ . - . - .
Bascline Bascline Total Risk Mitigation Moasure
Baseline Daily Dally Baseline Baseline —
Exposure Sceserio (Scen. #) Deily Dormal | Absorbed Absorbed Dermat Toul Addiliona) PPE'
' ' Pose Doss Dose i I— Mbalaiicn | Deity Dermal | Deily Totl | Dermal | Tow
) Dermal y y
(mg/igidayy | (mg/hg/day) (mg/kg/day)’ | ok Vo ' )
Exposurs | Exposwre Dose Dose
(g ai) (g s) | (mgigiday)* | (mg/kgidayy
Mixae/Losdes/Applicator

Backpack Spesyer (10) ©0.15 10) 0.015 0) 0.017 om | ons NA NA NA NA NA NA

Low Prgsswrs Hondwand (11) s ©) 0.9 (0) 0.59 2 ©on .41 3.2 0.023 0.028 54 500

Rasldential Broadcast Speonder (12) 0.12 0.012 0.012 1,042 1,042 NA - NA NA NA NA NA

High Volume Turf Speayer (13) 0.35 0.0% 0.036 m 347 NA NA NA NA NA NA

e




) Standard
. Deta Assumptions” (3-hr
Expomure Bconario (Number) Source . work day) Comments®
Plaggor
Liguids ) PHED 300 acres Basling: “Best Avallable® grades: Hoade, dormal, und inhalation sccoptablc grades. Hands = 16 replicaies; Dirmal =
Vil 16 10 13 seplicetes; Inhalation = 18 pplicates. High comfidence in derms! and ichalation dasa,
mmﬂh“.mmmm.
Backpack Sprayer (spot issatawes) (10) ~ MIED Homsowner: Bassling: 'lnlimillhb ;mduz $iands and derma! grodes A,B,C, inkalation sccopieblo grades. Hands = |1
‘ VLI 1,0008%; mm-onumm-uw Low coafidence in dormal asd ichalation data.
. - Ooonpationnl: | aces
SR mhﬂhm“mhwhﬁtm.dmdm;Mu,amlH’vuu-dh
] ‘ - T mh“nﬂ“”ﬂhi—h.mmm
I.A;uln-ulhdnd(ll) PUED | Womeowner: Baseline, “Bost Avalieble” pﬂu Mands, dormal, and inhalstion all grades. Haads = 70 replicates; Dormal = 25 1o 96
vi.l 1,00087; oplioa MWHMWO&MM
) . Ocoupational: | aces hE
o lll‘i'luhn“bm Hip Mpdu.dqmlllll‘nﬂu Hands = |5 replicates; Dermal = 23 w0 96
f mhﬂhm*ﬂlvﬂunmmm
Raaldential Broadcast Speeader (1 " PHED ; lm ‘ m 'HAVM"M Mﬂwpﬂ-&l,c inhalation sccoptablc grades. Hands = 15
“» Vil = #M-l&(ﬂwmnp&dmw-lsm Low (no head daia) confideace in dermal
,uunﬂmh%1m .
" High Vobsms Twel Speaper (13 uED | 8 Baselina: “Bost Avelioble™ g ;Muu--lpm inhaloion acceplable grados. Hands = 14 replicales;
Hieh Toet Spaayer (13) Vil -ﬂ M"“ﬁ“‘_““ﬁ m-uq&u lmmhhl-hdbvlo-du-

. ’Mmuu-mmuyu-n-uw
b “Best Avaliebie® pn-pauwalnmuq-ummu

avaliablh, o grades A, B, nd C date pgyf & mislamumn o
High = grades A sad B sad 13 or swore seplicaies

lhqla.;.ltm
poc body pact

Modiam -MOA.I,aMCuiISwmnluluwbdy

Low

-pluA.D.C.D.Mlg-yw-H-d-dphmh-unlsnlnm - ,i




RISK)

Table 2 presents the risk assessment for the sliort-term toxicity endpoint of concern,
while Table 3 presents the risk assessment for the intermediate-term toxicity endpoint of
concern. Tabh4mnmzuthccavuuandmspemﬁctouchexposmmno

and corresponding risk assessment.
Dlilyl)m(-!ailkgl!wlhy)--= :
Uummmumzmmunzmmrmu(uay)tnu,wm.)
' Some commercial mixers, loaders, flaggers, and appli aree:xpooedmme
tlnn?daysmathree-monﬂl(mnety-day)pumd(mmbleworm

estimate). Therefore, the exposure/risk assessment for commercial handlers
must use both short-term (less than 7 days per year) and intermediate-term (7 or

| more days per year) toxicological endpoints. .
. Amalapphmﬁnnatemmhaedcockpm.

. Weﬂabbpowdaformuhuonsmmnmmdmm-sduhlepachgmg(ﬂl
currently registered wettable powder products are in water soluble packaging).

. Homeomhmdlm ors would heupoul -feﬁudnn?hy:inathree-umth
(ninety-day) period. Therefore, the exposure/risk assessment for homeowner

Thmabuhmsofaﬂymmpmmmmoymmmmmbmﬁe
risk to those handlers. R

: Thcfollomn;equahmufmdﬁammngthzmk@mﬁ)ﬁommmmd
intermediate-term exposures. _ _

MOE = NOEL / Total Absorbed Dose

12 . ¢



whammlculnvm given the timing of applications (early season) and the
crops involved. Exceptions include hand-transplanting tobacco and. hand- )
phnungorhmdmgnmgmechanmny-phnwdmgamseedplmmmmﬂy
treated areas;

mstapphcanmstoomanmtalsmdmrfmtombhshedphnmmdmoﬂm .
broadcast over the entire ornamental and turf foliage, thus increasing potential
exposuremkfmmfoha:oontactwnthmhmwdfohage,

workers entering turf and omamental production areas following pendimethalin
applications may perform hand-labor tasks such as transplanting, harvesting,
weedmgorptumng Forthueaopa thenmmsofapplnuonsmakahand
wwmmmngh&of-mymahﬂmmwddhkﬂypufm
non-hand-labor tasks;

themdmmdsmmmwmmmhmmmk '
landscape plantings may perform hand-labor tasks, such as hoeing, thinning, of
weeding, wmmmmmmmummm
in’ duration; y

golfcmmworkusmayheexpoaedwhﬂemmg mdmggreau,or ’

persons mcfudin;childxm myhee:poudmuutednnfmuaawnp)at

mudmnﬂntu&eqmﬂymdfardanvdymmdsofume.

perms.mchldmgcmldtm, myuwmmmumm
nu,hmﬁurapoammhkdybhehmuudoﬂmm :

mmmmmmwmnﬁmmuuw
mmefolbmn;wmvﬂedwmmdodu:doumwm '

- immediately following

food, feed, and ﬁhucopl.nceptfm sugarcane and tobacco;
mﬂhﬁmm&phmmmﬁm; and

n;hn-dmymdothummpm

However, HE)neomdmmwonnahmqtmbhuh
followmguse—nm.

“ :



PostApplication Studies

The registrant mustmbm:tpompphcaumaposuremﬁuconﬁ:mmrydan
Requirements for such postapplication exposure studies are addressed by Subdivision K of the
Pesticide Assessment Guidelines. Datamreqmredtosuppontheuseofpend:methahnon
the following crop groupsluse sites:

-Food, feed, andﬁhetcrops andmsplanungtobaceoandhandplanung
or hand-aligning mechanically-planted sugarcane); . . .
Ornamental crops (transplanting omamenuls),
Residential turfgrass; and ‘
Sod-farm turfgrass (harvesting).

Reqmremtsfor pos

L1329
S e o _'133-3

'Gmdelmul33-3mdl33—4 myhemvedatdml:mependmgcomphuonof

the databases on agricultural and residential postapplication/reentry exposure
cuumﬂybungdﬂdopedbytheAmxlumlRmﬂyMFmandOum

Etpelm'e'rukl’ace pmnddﬂnmpm“tmembuofbodl

Task Forces.
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B After October 23, 1995, except as otherwise provided in PR Notices 93-7 and
93-11, the labeling of all products: within the scope of those notices must meet
the requiremen:s of the notices when the products are distributed or sold by any
person.

Personal Protective Equipment/Engineering Controls for Handlers

For each end-use product,- PPE requirements for pesticide handlers are set during
reregistration in one of two ways: _ ‘
. SRR AL IR IR L s LU e RddgueBY T T ogniies ook
1. If EPA determines that no-regulatory-action-must be-iaken as-the result of the acute effects
or other adverse effects of an active ingredient, the PPE for pesticide handlers will be based
on the acute toxicity of the end-use product. For occupational-use products, PPE must be
established using the process described in PR Notice 93-7 or more recent EPA guidelines.

2. If EPA determines that REGULATORY ACTION ON AN ACTIVE INGREDIENT MUST BE TAKEN as
the result of very high acwse taxicity or to certain other adverse effects, such as allergic
effects or delayed effects (cancer, developmental toxicity, reproductive effects, eswc.): _
- @ In the RED for that active ingredient, EPA may establish minimum or "baseline”
handler PPE reguirements that persain to all or most end-use products - -
8  These minimion PPE requirements must be compared with the PPE that wouid be
designated on the basis of the acute toxicity of the end-use product.
8  The more stringens choice for each type of PPE (i.e., bodywear, hand ,
* protection, footwear, eyewear, etc.) must be placed on the label of the end-use
pfm. o - ‘

Personal protective equipment requirements usually are set by specifying one or more
pre-establishéd PPE units — sets-of isems that are almost always required together. For.
example, if chemical-resisiam gloves are required, then long-sieeve shirts, long pants, socks,
and shoes are assumed and are also included in the required minimum attire. If the
requirement is for two layers of body protection (coveralls over a long- or short-sieeve shin
and lovig or short panes), the minimuan must also include (for all handlers) chemical-resisiant
Jootwear and chewical-resisiamt headgear for overhead exposures and (for mixers, loaders,
and persons cleaning equipment) chemical-resistant aprons. -

- QOccupational-Use Products

EPA has determined that regulatory action regarding the establishment of active-
ingredient-based minimum PPE requiremests for occupational handlers must be taken for
pendimethalin for certain handler use-situations. The MOE’s were less than 100 for certain
WM(MMMW)MMW—
mmmmmm_nmmmdmmmm
pants, shoes, and socks. EPA is requiring. active-ingredient-based protections for handlers of

i in in these exposure sifuations: (l)mixin;andlouﬁngunulsﬁablemmr
formulations and (2) mixing, loading, and applying using low-pressure handwand equipment.
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The WPS REI in effect until now was 12 hours. This was an interim REI placed on
pendlmethahn products by PR Notice 93-7. EPA notes that the 12-hour interim WPS REI
wuesubhshedbmauudammdxuted&ﬂpﬁnmhﬂmmmwnmtymorym}wfm
acute dermal toxicity, skin irritation potential, and eye irritation potential.

Duﬁng&engimﬁmprocess,ﬂ’hhasdﬂermined&ﬂhekﬂuubﬁﬂmm
the WPS shouid be changed for some uses due to non-acute toxicity endpoints of concern,
potential for significant postapplication worker exposure in certain crops, and an absence of
exposure data for all use sites and scenarios. Therefore, EPA is now increasing the REI on
sugarcane and tobacco from 12 to 24 hours, until postapplication data to set specific REIs for
these crops are available. Thus, EPA is establishing a 24-hour restricted-entry interval for.
uses on sugarcane and tobacco of all occupational-use products that contain pendimethalin
and have use-directions for food, feed, and fiber crops.. This interim REI is being - :
established due to the intermediate-term toxicity endpoint of concern that has been identified,

Mlackofpmdxmedulmspemﬁcposﬁpplmﬂmwchﬂ,mdl?fsquﬂxme
amlymofpotmualponapphmmexpoanemk.

Early-Entry PPE:

The WPS establishes very specific restrictions on entry by workers to areas that remain
under a restricted-entry interval, if the entry involves contact with treated surfaces. Among
those restrictions are a prohibition of routine entry 10 perform hand labor tasks and a
requiremens that personal protective equipment be worn. Under the WPS, these personal
protective equipment requirements for persons who must enter areas that remain under a
mmcwdmmndmwmdnmmdommddnmmm

memmm EAWMWWWW
lmbnmmmwmm&mwmmmm
mqmmemﬂmd{ﬂ&rﬁmdmeﬂdnmghdnm '

W@Wﬂrw&m?mmwmmdmm .

L EEMWMmreMMmmbemaswmq’hm
effects or other adverse effects of an active ingredient, it establishes the early-entry
PPE requirements on the basis of the acute dermal toxicity casegory, skin irritation
potential category, mdeyemimﬂanpomuidcmmq'dnmhgmﬁm

2 yEPAdwmmaMnmmmmmhgmmkmadn'
result of very high acuse taxicity or to certain other adverse effects, such as allergic
effects or delayed effects (cancer, developimental toxicity, reproductive effects), it may
maM:hemiy—mPPEngdemmmgmmmu S
established otherwise. _ .



(RED SECTION V - I.ABEINGRFQUMIENI‘S)
LABELINGRFQUIRWTSFOREND—USERODUCIS
FPPE/Engineering Control Requirements for Pesticide Handlers

For sole-active-ingredient end-use products that contain pendimethalin, the
product labeling must be revised to adopt the handler personal protective
equipment/engineering control requirements set forth in this section. ‘Any conflicting
PPE requirements on the curreat labeling must be removed. '

Fawmmmwpmmm the
handler personal protective equipment/engineering control requirements set forth in
this section must be compared to the requirements on the current labeling and the
more protective must be retained. For guidance on which requirements are
oonsduedmepmbctwe,se?lhloﬂee”—? '

mmmmwm’mmu—um

EPAumbhm;mMm)Mmdshmﬂmof
end-use products formulated as wettable powders. Anwembiepowde:
fmmmummmmm

EPAuMMmmM)MMWME)
requirements for some occupational uses of pendimethalin end-use products. The minimum
Mm)??ﬂﬁrmmmﬂmudmmpdneum

_ Fum:ﬁﬁbmh-!m
mmm“w
Wﬂn-ﬂmm
—~ chemical-sesistant gloves®, and
— shoes pius socks. * '

'Fcﬁe;bnm, ummmm:mm
wummwmammsw :

: Famwmh,mm ndenﬂsﬂhmm '
fmmulmm“dxmmwpumwmw:pum

m(mmmwm)mmmmun;w,
equipment or hoses must wear: .

— long-sieeved shirt and long pents,

— chemical-resistant gloves®, and

— shoes plus socks.”

n ¢



For multiple-active-ingredient end-use products that contain pendimethalin the entry
restrictions set forth in this section must be compared to the entry restrictions on the current
labeling and the more protective must be retained. A specific time period in hours or days is
considered more protective than "sprays have dried” or "dusts have settled.”

- Products Intended Primarily for Occupational Use

WPS Uses - |

Restricted-entry interval: _

A 12-hour restricted-entry interval (REI) is required for uses on food, feed, and fiber
crops within the scope of the WPS on all pendimethalin end-use products, with the
exception of uses on sugarcane and tobacco. '

A 24-hour restricted-entry interval (REI) is required for uses on sugarcane and.
tobacco crops within the scope of the WPS oa all pendimethalin end-use products.

-Exmzummuﬂ-mwammmuwmm

Standard, under certain circumstances, allows workers to enter the treated area if
there will be no contact with anything that has been treated.” . .

— shoes plus socks,

Placesgend |» laholing:

The REI and PPE required for carly entry must be inserted into the standardized REI
statement required by Supplement Three of PR Notice 93-7. - ' '

NonWPS uses
2. The Agency ia establishing the following entry restrictions for noGWPS

. ...Afﬂl.-..-ﬂ#‘



“Do not apply this product in a way that will contact workers or
‘other persons, either directly or through drift. Only protected
handlersmybemtheuudunngapphcaum

Engipeerins Controls -
'Whenhandlu‘suseclosed systems, enclosed cabs, or aircraft in a

manner that meets the requirements listed in the Worker Protection

Standard (WPS) for agricultural pesticides (40 CFR 170.240(d)(4-
G),ﬂ:ehandlaPPEreqmmenumyberedueedormodtﬁedas

specified in the WPS.®

User Safety Requirements

1. mmmn-ﬂhmmwtmm“mmrmm
handlecs on the end-use product label:}

mmummmumudmcudaw
mmmmsm Do not reuse them. o

2. W-ummwm.}

WW:MMWMM Ifm
such instructions for washables, usdw:m:ndhotm Keep and
MPPEWyﬁomolh«My .

mmm

. 'Uaummmmu‘ m;,m .
mqm,armum -

= 'Umﬂmdﬂmpmﬂyzfpﬁahn
' ingide. Then wash thoroughly and put on clean clothing.®

- "Uunwmmmmmmmmm
product. Wash the outside of gloves before removing. As
s00a 28 possible, wash thoroughly and change into clesa

. Apglication Restrictions



'Donotapplymisproductinawaythatwinconuctanypersonor
pet, either directly or through drift. Keep people and pets out of
the area during application.”

mmw

® "Users should wash hands before cating, drinking, chewing
" gum, using tobacco, or using the toilet.”

B "Users should remove clothing immediately if pesticide gets
inside. Then wash thoroughly and put on clean clothing. "
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