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STATEMENT OF DATA CONFIDENTIALITY CLAIMS

Page 2

Information claimed confidential on the basis of its failing wi thin the scope of FIFRA Section 10
(d) (I) (A), (B), or (C) has been removed to a Confidential Business Information Attachment and
is cited by a cross reference nwnber in the body of the report.

e 'Ihis statement supersedes any other claims of confidentiality found in this report .

VALENT U.s.A. CORPORAnON

Company Agent: .James W. Pens)'1

Title: Project Manaeer
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GOOD LABOR.~TORY PRACTICE COMP LIANCE STATEMENT

Ibis report was not designed to meet FIFRA Good Laboratory Standards set forth in 40 CFR Part
160 for the following reason(s):

-No new data was generated

James t. Pensyl
Project Manager
Valent U.S.A. Corporation
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INTRODUCTION

Page 6

Valent U.S.A. Corporation is pleased to petition the United States Environmental Protection Agency
for a reduced-risk status for SECURETM Miticide, a new product containing the active ingredient
etoxazole. Valent is also req uesting that SECUREMiticide be classified as an OP replacement as
well as a reduced-risk pestici de, because one of tb.ekey prod ucts that will be replaced by SECURE
Miticide in thecotton market is an organophosphate insecticide. Valent further requests that the EPA
consider the enclosed infonnation for a Public Interest Finding (PIF) should a condi tional registration
for SECURE Miticide be required.

Valent is developing SECURE Miticide for use in IPM (Integrated Pest Management) and IRl\4
(integrated Resistance Manag ement) programs for control of mites in pome fruit, cotton. and
strawberry growing areas throughout the Uni ted States . Key mites controlled by SECURE Miticide
include European red mite, Pacific spider mite, carmine spider mite, two-spotted spider mite, citrus
red mi te, McDaniel spider mite, and southern red mite. Etoxazole appears to act by inhibiting the
molting process through disruption of the cell membrane. Etoxaznle has excellent contact acti vit)'
against juveni le stages from egg to larvae and nymphs but has no acute toxicity to adult insects.
Although the mode ofaction ofetoxezcle has not been de fined, it clearly functions by a mechanism
that differs from that of its competitors , making it a valuable new tool in existing IRM programs.

Thi s document is being submitted in conjunc tion with applications to register the ftrst food uses for
etoxazole (SECURE Miticide), and with a petition to es tablish ctoxazolc tolerances inion pome fruit,
cottonseed, strawberries, and their associated processed commodities. The registration of etoxezcle
technical and TetraSan 5 WDG Miticide, containing etoxazole as the active ingredient, for ron-food
uses (greenhouse ornamental s) is currently pen ding at the Agency.
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A. EXECU~ SUMMARY

1. C bemieJ.l Neme: Etonzo)~

2-(2,6-difiuorophenyl)-4- [4-{ 1_ I-dimethylethyl)-2-cthoxyphenyl]
4.5-dihydrooxazole

2. CAS Number : 153233-9-1

3. Cbemlcal Structu re:

4. Chemica l C lass: Dipben}') O:J.azoline

S. Mode of Action:
The mode of acti on of etoxazole bas not yet been determined but it appears to control susceptible
mites by inhibiting the molting process through di sruption of the cell membnme. Etoxezolc has
excellent contact activity against juvenile stages from egg to nymphs but bas no acute toxicity to
adult mites. In this peti tion. Valent is claiming that SECURE Miticide will repl ace a significant
portion of the followingchemicals currently registered for use on pome fruit. cotton, and strawberry
crops: clofentezine, pyridaben, bexythiazox, fenbutat in-oxide , propargite, profenofos, dccofol, and
eldicarb. While the modeof action of etoxazole is uncertain, studies have been conducted suggesting
that its mode of action is different from the mode of action of these competitive chemicals. These
studies have shown tha t:

• three of the above products (fenbutatin oxide, propargite, and dicofol) show :ugh aculticidal
activity, suggesting that their mode of action is different from that of'etoxazole, "'li ....h has ric
adult activity.

• one of the above product (pyridaben) is an inhibitor of mitochrondrial el~L'vn transpct
complex I. EtoX3Z0le was found to be effective against mites that are resistett (I) pyrideben,
suggesting that etoxazole does not exhibit this mode of action.

• two of the above products (he xythi azox and c1ofentezine) are chitin synthesis inhibitors.
Etoxazole 'W3S fouod to be effectiveagainst mites that are resistant to these products, SllggcsJn~

that etoxezol e does not function by this mode of action.
• the last two products listed above (profenofos and aldicarb) are cholinesterase inhibitors. The

results of all of the toxicology studies done with etcxazole show no evidence ofany endocrine
mediated effects and no pathology of the endocrine organs. ConsequenUy, it can be concluded
that etoxazole docs not possess estrogenic or endocrine disrupting properties.
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Etoxazcle' s unique mode of action win make SECURE M-iticide a valuable new tool in the
continuing effort to delay the development of resistance to existing miticides.

Etoxazole exhibits pronouncedtranslaminar movement in plant leaves. Translaminar movement is
important because a major obstacle to effective mite control is getting the productto where the pests
arc located on the plant, often the undersides of leaves.

6. Proposed UsePattern :

SECURE M iticide is formulated as a water dispersible granule (WDG) product containing 72%
active ingredient (a.i.). Application rates will be very low. rang ing from 0.045 to 0.135 pounds
active ingredient per acre (Ibs. a.iJA). To minimize the development of resistance to the product.
no more than two applications will be recommended per season to any of the proposed crops. Pre
harvest intervals range from one day for strawberri es to 28 days for pome fruit and conan. Tbe
following is a discussion of the crop specific use patterns, including a brief review of the current
pcme frui t. cottonand strawberry markets and how Valent believes SECURE Mitic ide will fit into
those markers.

SECURE Miticide w illbe appli ed to apples at a maximum app lication rate of 0.135 Ibs. a..iJA using
standard ground airblast equipment. A maximum of two applications per seaso n at a minimum 21
day interval will be recommended on the proposed labe l. Prebarvest interval will be 28 days.
Apples wi ll be treated beginning around May l Stll and ending as late as November I SIh

• There arc
six maj or apple-producing areas in the U.S. and SECli'RE Miticide win potentially be used in all of
tbon: Western New York, the Hudson and Champlain Valleys and New England, Mid Atlantic
Southeastern, Midwest, Pacific Northwe st, and Californi a. There are three: mites of major importance
to apple production in the U.S.: European red mite, twosportcd spider mite. and the McDaniel spider
mite, all ofwhich are effecti vely controlled by SECURE Miticide.

The European Red Mite is established in most dec iduous fruit growing areas and i- considered the
most important mite species attacking tree fruits in Nonh America. Inj ury is caused J:,' ti.f" pierc;PF
of the cell wal ls by the bristle -like mouth pans and the ingestion of their contents, ;nc! .Jding the
chlorophyll. The injury results in off-co lor foliage, wh ich in severe cases becc-rr-s bronzed as
compared to uninfested foliage. The leafefficiency and productivity is directl y effecrec, H:!:3.\'}'mite
feeding early in the season not only can reduce tree growthand yield but also drastically affect fujt

bud format ion, and thereby reduce yields the following year. Injury caused by European red mites
does not lead to leafdrop bu t mi te-injured leaves will not respond to growth regul ators applied to
delay harvest drop.

The twospottedspider mite (ISM) is an indirectpest that feedsby extracting leafsap. The TSM and
the McDani el spider mite can cause almostcomplete defoliation of app le trees that exposes trees and
fruit to sunburn, reduces fruit size and sugar, and interferes with coloring of fruit and with harvest
and can cause preharvest drop. Species are favored by hot, dry conditions and. as the weather
becomes warmer. the mites increas e in numbers and move throughout the tree. Severe defoliation
early in the season can reduce yield by 10% as well as interfere with production of sugars, size , and
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color. Overthe past 25 years, !PM practices have been adopted to manage mite populations through
predators and selectiveUSC of insecticides and acaricides as grcw"CrS learned thai mites were rapidly
developing resis tance to commonly used miticides.

The current product of choice for control of mites in all apple-producing areas (except California)
is Pyramite (pyridaben). Other major miticides currently being used in apple production are Agri
Mek (abam ectin), Sevey (hexythiazox), Apollo (clofentezine), Summer oil, Vendex (fenbutatin 
oxide), and Kelthare (dicofol). (Pyramite and Ketthane are DeurotoDns and Save)' au d Kefthane
a re classified as "'C" ca rc inogens).

Pyramlte should remain the leading miticide. but its number of treat ed acres probably will not
increase in the future due to concern about mites developing resistanceto this product Both Vendex
and d icofol will be used as alternatives to Pyramite for rescue applications and are expected to grow
significantly in the near future.

Valent believes that SECU RE Miticide can replace a signi fican t amount of these products in the
apple market for three reasons:

I. Etcxszole effectivelj..controls the major mites infesting apples (European red mite. twospotted
sp ider mite, McDaniel spider mite)

2. Etoxazole has a mode of action that is different than the products currently used on apples to
control these mites. making it 8 good choice for growers looking for a newproduct for their IRM
programs

3. The cost to treat an acreof apples with SECUREMiticide will be significant ly less thanPyramite
and comparable in price to the other prod ucts.

Valent's estimate of SECURE Miticide's penetration into the pome fruit market, with supportin g
marketing information, is discussed in Section E.3 of this docwnent See the Confidential Business
Infonnation Attachment.

SECURE Mi ticide will heapplied to pears at a maximum application rate of 0.135 lbs. a.UA using
standard ground airb last equipment A maxi mum of two applications per season at c. -r-i-rimum 21 ~

day interval will be recommended on the proposedlabel. Preharvest intervaI " i ll be 23 d<;.ys. Pears
will be treated beginni ng aro und May IS1h and ending as late as November 15-'.

The major pear producing areas or the U.S. are located on the Pacific slope. Fire blight, a bactmal
disease. limits pearproduction cast of the Rocky Mountains. The use ofSECURE Miticide on pears
" i ll occur mostly in the west wbere 94% of'the U.S. acreage is located. wi th Washington being the
leading peat producing stale in the U.S. The remaining pearproduction in the west is in California
and Oregon.
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The rwosponed spider mite is the primary mite infestingpears in all regions. The Pacific spider mite
occurs in California. The McDanid spider mile attacks both pears and apples and is a major pest
in Washington and in the Hood River district of Oregon. All of these mites arc effectively control led
by etoxazcle. In peers, mite feeding can affect the leaf color by reducing pbotosyatbetic activity.
Mites feed on leaves causing loss of green color followed by a characteristic blackening and eventual
defoliation. Severe defoliation cancausedecreased fruit size and may cause the tree to bloom in the
fall. The European red mite can be a serious problem in some growing districts; it overwinters as
eggs on the tree and feedson the leaves causing mottling of the foliage that. in severecases. become
bronzed. This mite is also effectively controlled b)' etoxazole. Biological control of mites has not
been successful in pears because insecticides used to control pear psylla andcodling moth are very
toxic to predator mites. Pears have a low threshold for spider mite feeding, substantially lower than
on apples.

The three major products currently being used to control mites in pears are Apollo. Vendex, and
Sevey. (Apono an d Savey are both classified as '"C" carcinogens). The use of Apollo and Save}'
is expected to increase significantly in the future with their treated acreage about equally divided as
they are alternatedtu prevent the development of resistance. Vendex will be the other miticide used
and its treatment acres arc expected to increase by JO% as the principal rescue treatment .Valent
believes that SECU"RE Miticide can replace a significant amount of these products in the pearmarket
for three reasons:

1. Etoxazole effectively controls 'the the major mites infesting pears (twosponed spidermi te, Pacific
red mite, and the McDaniel spider mite)

2. Etcxazole has a mode of action that is different than the products currently used on pears to
control these mites. making it a good choice: for growers looking for B new productfor their IRM
programs

3. The cost to treat an acre of pears with SECURE Miticide will be comparable to the competitive
products

Valent's estimate of SECURE Miticide's penetration into the pome frui t market. witir suoporting
marketing information.is discussed in Section E.3 of this docwnent. See the Conficeatial Business
lnfonnation Attachment

SECURE Miticide will be applied to cotton at a maximum application rate of 0.045 1bs.a.i.lA~'.J'C

standard ground equipment. A erial application to cotton is also pe rmitted, A maximum of two
applications perseason at a minimwn 2J-day interval win be recommended on the proposed 1a~ )CI .

Preharvest interval will be 2S days. Cotton "in be treated withSECURE Miticide beginning around
May 1R and ending in late August.

SEClJRE Miticide use on cotton will. for the most part. be limited to California and primarily five
counties of the San Joaquin Valley (King. Kern. Fresno, Merced, and Tulare). Although conon is
produced all across the south. including Texas, New Mexico and Arizona, except for occasional
outbreaks during periods of drought,mites are generally only a problem conon in California. Fifteen
percent of U.S. produced cotton is grown in California.
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Spider mites are the key arthropod pests in San Joaquin Valley cotton fields. Two species of spider
mites are of major concern: twospo tted spider mite and the Pacific spider mi te. As mentioned
pre viously, etoxazo le effectively controls the se mi tes . In gene ral. spider mites are early to mid
season pests but late season problems can occur as a result of the use of broad-spectrum pesti cide s
that eliminate the spider mites' natural enemies.

Spider mites are found on the undersides of leaves and reduce yields by rem oving the sap from the
plant, which cause s discoloration and early defoliat ion . Loss of leaf surface reduces energy available
to maturing frui t, so squares and boll s may fail to develop and may eventually drop. Entire plants in
heavily infested areas of the fie ld may be defoliated.

The current product of cho ice for contro l of mites in Cali fornia cotton is abamectin {Zephyr ). Other
major miticides currently being used in apple production are aldicarb (Temik), dicofol (Kelthane),
oil, propargite (Comite), and profenofos (Curacron). (Temik and Curaeron (an OP) are botb
cholinesterase inhibitors while Comite an d Keltb aae are classified as <lB2" and "C"
carcin ogens, respectively). Research has confirmed that populations of the twospotted andPacific
mites in some areas have developed resistance to dicofol (Kel thane), propergite (Camite), ebamecrin
(Zephyr), or any combination of these, Val ent believes tha t SECURE Miticide can replace a
si gnificant amount of these produ cts in the cotton market for three reasons:

1. Etoxazole effec tively controls the maj or mites infesting cotton in Cali forni a (twospotted spider
mile and the Paci fic red mite)

2. Etoxazole has a mode ofaction that is different than the products currently used to control these
mites in cotton, making it a good choice for growers looking for a new product for their IRM
programs

3. The cost to treat an acre of con an with SECURE M iticide will be slightl y more expensive that
the competitive products (except abamectin ). We belie ve that the developing resistance to the
current products makes the need for new miticides urgent and that growe rs wi ll select SECURE
Miticide for their lRM programs despite the added cost

Valent's estimate of SECUR E Mitic ide's penetration into the cotton market, ,,,itl} supporting
marketing infonnation. is discu ssed in Section E.3 of thi s document. See the Confidential Business
lnfonnation Attachment

Stra"",b ero

SECURE Miticide wil l be app lied to strawberries at a maximum app l ication rate of 0.135 Ibs. a.' J Jo\

using standard ground equipment. A maximum of two non-consecutive applications per season will
be reconunended on the proposed label. Preharves t interval wi ll be one day. Strawberries will
general ly be treated during the early Spring. Although strawberry agri culture in the U.S. occurs in
most states cast of the Mississippi river, in the Pacific Northwest, and in California. most SECURE
Miticide use on strawberries will occur in Californi a and Florida where the maj ority of fre sh and
processed strawberries are produced (80% and 12%, respectively).
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The twosported spider mite (TSM) is the major mite pest in strawberries in both Cal ifornia and
Florida. TS M dam age to strawberries is expressed as stippling, scarring, and bronzingof the leaves
and calyx. TSM feeding seriously interrupts photosynthesis and is particularly dam aging during the
first 4 to 5 months following transplanting in late summer. fal l, or early spring. depending on the
growing region, Mite feeding during this critical period of p lant growth substantially reduces berry
numbers pe r plant and overall yield.

The two major miticides applied to stra wberries in Cal ifornia are abamectin (Zephyr) and
hexythiazox (Sevey); in Florida, the major product s are abamectin and fenbutatin-oxide. (Savey is
classified a s a "C" ca rcinogen ). Valent believes that SECURE Miticide can replace a significant
amount of these prod ucts in the strawberry market for three reaso ns:

1. Etox azole effectively controls the major mite infesting strawberries (TSM)

2. Etoxazo le has a mode of action that is different than the products currently used to control this
mi te in strawberries, making it a good choice for growers looking for a new produc t for their
IRM programs

3. The cost to treat an acre of strawberries with SECURE Miticide will be significantly less
expensive that the competitive products (except abamectio)

Valent ' s estimate of SECURE Miticide's penetration into the strawberry market, with supportin g
marketing informati on, is discussed in Section E.3 of this document. See the Confident ial Business
Information Attachment.

7, Health , Ecological, and Ea vfrenmental Fate Effects
The acute toxicity of ctoxazole is low by all routes. Etoxazole is not a developmental or
reproductive toxicant and is not mutagenic or oncogenic. EPA has not established toxicity endpoints
for etoxazolc but Valent is proposing a chronic population adj usted dose (cPAD) val ue or 0.04
rug/k g/day and an acute population adj usted dose (aPAD) of 2 mglkglday. These endpoints were
based on the NOEL of 4.0 mglkglday from the rat two-year chronic/oncogenicity stu dy and tl-e
NOEL from the rabbit oral developmental toxicity stud)' (200 mglkglday), respecti vely. Both
endpoints were derived by applying an uncertainty factor of 100 (to account for intra- au d inte r
species differences) . Etoxazo le is m etabolized and excreted rapidly in mammals, indicating a lew
potential for bioeccumulation .

Btoxezclc is practi cally non-tox ic to mammals, birds and bees,and no effects were oL~".-vcd in avian
reproduction studi es. Etoxazo le's acute toxicity to aquatic organisms ranges from moderate to very
highly toxic. However, results of mode ling simulations of estimated exposure concentrations (4 ..&>y
average EEC) in aquatic ecosystems yield EECs which are less than 2% of the acute LCS(J (or E(;~J)

for both fresh and saltwater fish and less than half of the acute LCso (or ECso) for fresh water
invertebrates. Therefore, etoxazole clearly does not pose an acute risk to these aquatic organisms.
EEe ' s for etoxazo le use on pome frui t and strawberries (but not cotton) exceed the acute LC~o (or
EC50) for saltwater invertebrates, but etoxazole' s risk quo tients (RQ's) calcula ted from these EEC' s
arc lower than all of avai lable competitor RQ's, except for one.
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Chro nic aquatic expo sures are expected to exceed the aquatic invertebrate maximum acceptable
toxicant concentration (MAI C) based 00 very conservative GENEEC calculated EEC values.
However , etoxazo le risk quotients (RQ' s) arc lower than most of the competitor RQ's. Valent does
not believe that etoxezole wi ll pose a significant risk to aquatic ecosystem s.

In a bioaccumularion study conducted with rainbow U'OUl, the mean bioconcentration fact or of HC
was 2700-3000 for whole fish and 1300- 1500 for edibl e tissue. The 14C depuration half-life was 2.6
6.3 day s for all tissues, with neither etoxazolc nor any of itsmetabolites accumulating irreversibly.

In water; etoxezole is very slowly hydrolyzed at pH 7, wi th a half-life of 161 days, but photodegrades
withan average half-life of 17.4 days, Etoxazcle's half-life in acidic water is much shorter (9.6 days
at pH 5). In soil., the average photolytic half-life is 9.6 days, The soil metabolic half-life under
aerobic conditions is 28 days . In aquatic environments, the half-life ofetoxazo le averaged 138 days
under anaerobic conditions .

In field dissipation studies conducted foll owing use patterns consistent with cotton and strawberry
agri culture in Cali fornia and Mississippi, etoxazcle half-lives were 6.2 and 0.8 days, respectively.
No vertical moVOI1Clt ofetcxezole or metabolite residues in the soil profile W8S observed. In a field
dissipation study conducted in an apple orchard in Idaho. utilizing the proposed use rates for apples.
etoxazole's estimated half-life "'1!S 11.4 day s. No vertical movement of the residues in the soil
profile W2S observed .

8. FQPA Crltrria

Valent believes SECURE Miticide meets all four of the FIFRA §3(cX1 0) cri teria for expedited
review in that:

• SECURE Miticide reduces the risks to human health from the use of pesticides by offering
growers a low toxicity alternative to more toxi c insecticides, incl udin g four carcinogens, two

neurotoxins , a carbermate, and an organophosphate inse cticide.

• SECURE Miticide reduces the riskofpesticides to nontarget organisms through its V'~l) low us c
roles and rapid breakdown in the environment . In parti cular, SECURE M iticide bas very low
toxici ty to insect po llinators and many beneficial predator spe cies.

• SECURE M iticide degrades rapidly in sutface waters and has been shown to have a low leach ing
potential in laboratory and field studies. Both of these attributes reduce the ootcntial for
contamination of groundwa ter and surface water resources.

• SECURE Miticide. with e mode of action thai is different than competitive products, \\; 11
provide growers with an importam new tool for integrated pestmanagement and insect resistance
management programs.
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9. Reduced-Risk Statement
SECURE Miticide is a product that offers a uniq ue mode of action providing reduced risk to human
health, end angered or threatened spec ies an d beneficial organisms . It s low use rates, fairly rapid
degradation, and low leaching potential result in a reduced risk to the enviro nment and low potential
for runoff and groundwater impacts. SEC URE Miticide will be an important tool for IPM and IRM
programs in pome fruit. cotton. and stra wbe rry agriculture. The specific claims to support reduced
risk status are:

, SECURE Miticide will reduce the environmental burden in pome fruit. cotton, and
strawberry crops by offering growers an alternatepest control tool that will limit the useof
carbamate. organophosphate, and other "toxic " insecticides.

SECURE Miticide will reduce exposure to hazardous carcinogenic and/or neurotoxic
insecticides, with an overall benefit to mixer, loader, applicators, and workers reentering the
treated orchardsand fields.

SECURE Miticide can be used as an important partner with existing Integrated Pest
Management Programs, reducing the grower's dependence on more toxic products .

With a mode of action that is different than that of compe titive products, SECURE Miticide
will be an Important too l in management ofdeveloping insect resistance (1.R1tA pro grams).

Valent believes that the use of SECURE Miticide on pome fruit, cona n, and strawberry crops
qual ifies for consideration under the Voluntary Reduced Risk Pesticide Init iative. Because one of
the products that wi ll be displaced by SECURE Miticide is an organophosphate insecticide
(profenofos), Valent also believes that SECURE Miticide qualifies as an OP rep lacement.

10. Data Matrix
A data matrix containing references to all regul atory studies submitted to EPA in s.~;.:~ of the
registration of etc xezole and SECURE Miticide is attached as Appendix I.
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1. Acute Toxicit)'
The acute toxicity of etoxazole is low by all ro utes. classifi ed as Category III for acute dermal and
inhalation toxicity, and Category N for acute oral toxicity and skin/eye irritation. The end use
product.SECURE Miticide. is less acutely toxic than the technical gradematerial by dermal route
(Cetegory Iv) but slightly more acutely toxic for eye irritation (Category Ill). Eroxazole is not a skin
sensitizing agent. The following tables summarize the acute toxicity of Etoxazole Technical and
SECURE Miticide:

SummaI'")' of Acute Toum,.·- TGAl

Study W "ILC" Toxicity Rerereeee
DneriptioD O bservt: tioll c.ttlOI')' "RID •

Oral Toxk ily >5 g!kg IV 45089919

Dermal Toxicity I >2 g.'kg in 45019921

Inhalation Toxielt)- I > 1.09 mgll III <1 5089923,
Eye lniW.ion

,
Mild eye irritation, d earing within 24 brs, IV 45 08992 5,

Skin tniWiDII No skin irritation IV 450M27

Derm..11Sf:nsitil3tiOli No skin sensitization - 45 089929

Summa I'")' of Acute Toxicity · SECURE Miticide

Stud y W .,!LC. Toxicity

~eriptioD Observation Catqol')"

Oral Tod d f)-' >5 glkg IV

Derm al Toxicity >5 g/kg IV

lob la lKJ n To:lid fy >2.28 mg!1 'V .
r " e Irritatioll Modmtely irritating m

SkID Irritation Slightly irriw ing IV

Dt-noal Senritizalioo No skin sc:nsitiZ2ltion .
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2. Reproductive, Developmental, Mutagenic and Neurotoxic Properties

Page 1§.

EtoX8201e is not a developmental or reproductive toxicant, is not mutagenic, and there are no data
to indi cate that etoxazole is a neurotcxicant.

Etoxazole is metabolizedandexcreted rapidly in mammals (most of the radioactivity was eliminated
within 48 hours ofdosing), indicat ing low potential for bioaccumulation. In the rat teratology study,
maternal toxicity was observed at do ses of 1000 rug/kg/day and greater; the NOEL for prenatal
developmental toxicity was 1000 mg/kg/day. A rabbit teratology study resulted in NOEL' s of 200
mg/kg/day for both maternal and prenatal developmental to xicity.

Swnmarv of Developmental Toxicity Studies:
Etoxazole has been test ed in developmental toxicity studies with rats (MRID 45090 005) and rabbits
(MRID 45090003). In the ratdevelopmental toxicity study, withdoses admini stered during gestation
days 6-15. there were no mortal ities or treatment-related adverse effects in any dose group. 'The
maternal NOEL was therefore set at 200 rug/kg/day, based on decreased food consumption at the
next highest dose level (1000 rag/kg/day). The NOEL for prenatal developmental toxicity was 1000
mg/kglday, the highest dose test ed.

In the rabb it developmental toxicity study, with dos es administered during gestation days 6-18, no
treatment-re lated adverse effects on clinical signs were noted on maternal rabbits in any dose group.
The maternal NO EL was set at 200 rag/kg/day, based on decreased body weight gain and food
consumption, and liver enlargement at oral doses of 1000 mglkglday. The NOEL for developmental
toxicity in rabbits wac; 200 mglkglday, based on a statistical ly significant increased inci denc e of 27
presacral verteb rae with 13th ribs in fetuses at 1000 mg/kglday.

Sllfl'Irnary of Reoroductive wclty Studi es:
Etoxazole did not produce reproductive toxicity in rats . In a two-generat ion rat study, the parental
NOEL was 400 ppm (17 mglkglday). No effects on reproduction were produced eV£:.1 ct 7(\()(l ppin,
the hi ghest dose tested. Adult systemic toxicity (increased liver weight) was prodw.ed ,it .he 2000
ppm dose in males. The pup NOEL was 400 ppm (37.9 mg/kg/day) based on decreese-I' i'lhility a.id
body weight at 2000 ppm in the F I pups, The reproductive NOEL was determine d to be 2,)()() ppm
(86 .4 rag/kg/day), the highest dose tes ted (MRID 45090007).

Summary of Mutagenicity Studies:
Etoxazolc was negative in the foll owi ng tests for mutagenicity: Ames assay wi th an d without ::>9,
in vitro chromosomal aberration test in Chines e hamster lung cells wi th and without S9 , in vi.'lj
micronucleus test in CD- I mice . and in vivo/vitro unsc hedu led DNA synthesis in CD rut liver cells
(MRID 4525090 5, 45090015, 45250904, 45090010, 95090014). Etoxazole tested positive in an in
vitro gene mutation lest with mouse lymphoma L5I 78Y cells but, in the absence of metabolic
activation. only at highly toxic doses. In this test, it was concluded that etoxazole was mutagenic but
only in the presence of metabolic acti vation (MRID 45090013). Etoxazole does not present a
genotoxic hazard.
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Summan ' cf Reproducnve, Den lopmetlta l and Mutagenicir,' Studies

STUDY £1IriDPOllII'T MRID ICO"M£~'TS
REITRENCE I

Rat NOEL (mau:rn.aIF 200 mg.ikg/day; evidence of 45090005 Oose levels
Dcvdopmental matem.allClXie:ity at the: high dose (deereesed food (m,;kglday): 0,
Tex. Oral consumption). 40.200, 1000

NOEL (fetU& developmental}- 1000 rng/kg/day; DO
effects observed at the highest dose tested. (Days 6-1.5 of

Gestation)

Rabbit NOEL (m&lcml1ly.200 mglkgld.lly; evidence of 45090003 Dose levels
Developmental maternal texichy at me high dose (decreased body- (mglkglday): O.
r ex Oral weight gain and food consumption and liver 40,200, 1000

enlargement). NOEL (developmel1tll.I}-200
mg.rq;day; evidence of developmental toxicityar the (Da~'S 60 1! of
high dose(Increased inc»dcnceof 27 presacral Gestation)
"m ebrx with 13- nos in fetuses).

Rat RQfOduction NOEL(pare::ltaIF400 ppm (17 mg/lcg/day); inaused 45090007 pose levets
Dic:tal}· retatil'C liver weights.. NOEL (adult (ppm): 0, 80,

reproductiver2DOO ppm (86.04 JD.&'kgIday), the 400,2000
hi~ dow tested; NOEL (pup~loproeotaI)-400

ppm(:37.9 m~glday); eeeeeee puf' \'iability and
body \\'Cight .

Bacterial Neg.u:il'e tests wi:il E. CQIi or Salmoou>lIQ strains 45250905, -
MlIl3l:Xm eoDduct ~ wi1h andwithout S9 metabolic activation, 45090015

In Vitro Pesinve response with mouse lymphoma L5178Y 4S09CXl 13 -
MammaliM Cell cells in the presence of rnetabolk activation. In the
GeneMutation absence of metabolic activation, oo.Jy at highly toxic

doses.

In " irro No lacreese in the frequency ofchromo~1
45250904 -

Chromosome: aberrations or polyploid cells, with or without
AburntiOD Assay metabolic activation.

----lIn Yiva No increase in the incidence of micronueleated PeE's. 45090010
Micronucleus
Assa)' . ... . .
DNA Damage! No mutagenic potential toward rat liver cells 45090014 -
Repair (t1ouzole did not induce in "iwJ!m"irro UDS in

bepnlOC)tes)

3. Oncogenic en d Other Subcbronic and Chronh:: Efl'ec15

Studies wi th ercxezole show that repeated high dose exposures produce changes in the liver, kidney
and red blood ce lls, but did not produce cancer in lest animals. No oncogenic responses were
observed in rat two-year chronic feeding/oncogenicity or mouse I8-month oncogenicity studies. In
the first two-yearchronic/oncogenicity study in tats (dose levels: 4.01,1 6.1, and 64 mg/kg/day), an
increased incidence of interstitial cell tumors in thetestes of male rats was observed bur thesewere
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believed to be inci dental. A repeat stud)' (dose leve ls: 50 , 5000 and 10000 ppm or 1.83, 187, and
386 rng/kg/day for males. 2.07. 216. and 445 mg/kglday for females) confirmed the conclusion that
etoxezole is not a tumorigenic compound.

Summal'")' of SubchroDic: Studies

STUDY ENDPOINT IMRlD N• . COMM EI\TS

2S-da)' dermal NO AEL- 1000 mg.Ikg. No treatment re lated changes 45 0 89941 Dose leve~ 30,
(Rat) in any of the Jl3f31TIelers 100,1000 mgfkglday

Suhc hronie 4 NOAEL"'80 ppm (6.1 mglkglooy males, 6.4 450 899 34 Dose levels (ppm) :
Weeks (RaI) mglkgfdAy female; EFFECTS : anemia at ::-: 2000 ppm 0, 80, 400 , 2000,

(mal es) and ::-:400 ppm (females);liver swelling at 10000
2000 w:II 0 .000 ppm(both sexes); liver la drenal
wei /:ht chanses at ~400 ppm(bo th sexes)

Subchronic 13
NOAFl.- 100 pp:n (6.12 mg/kglda )' (males) and 300

450899 35 Dose levels (ppm):
Weeks Dietary

ppm (20 .5 mg/kg/day) femeles, Herr.alologi ca1
0, 100.300, 1000,

(Rat)
parameters altered 81 100 0 and 3000 ppm(males);

;000
etinical cbemistt;' ))3lWI\elm altered lit 3000 ppm
(both sexes); liver enla.~ at 3000 ppm (males)
and 1000 Ill1d 3000 ppm (femaJes); orpll wei ght
changes 8( ~ 300 ppm (males) and ~lOOO pp:D

(fema!ell : eeottilobcla:rhepatocellular swe lling.at 2-
1000 D':I~ (males) and: 8( 3000 Irn1D (females)'-

Subcb."'ODic 13
Hematological panunelCl1 aItrred II SOOO and 10000

4 5089931 ~ In.-els
Weeks Dietary

ppm (borh sexes); cl inical cbemisl!y effects ?: SOOO
(p;m:J.): O. soon.

(Rat)
ppm(both sexes); increased liver wtigltt (both sexes)

10000
at soon and 10000 ppm, kidney we ight (females).,
th)TOid weighl (ma les) at 10000 ppm;eentrilobulsr
bCoo.!ocellubr h sexes. both doses ). - -

a-week Feeding Blood biochemical parametm: were alteredad dark 45089931 OO$e levels (pprL):
(M ouse)

co lon:d livers in~ WC!"e observed al 10000 ppm;
0, Be, 4OC, 2000,

fiver weight increases in both sexes at 2000 tlDd 10000
10000,- . --. --

D -WeeI;: Fe edin g
NOAEL-400 ppm (55 . J m&!kgIday) for males and

45089936 Dose lev, Is (ppm):
<Mow;e)

1600 ppm(25 1 mglkglday) for females. Increased
0, 100.400, 16OC',

olI lkaline phosphatase aT 6400 ppm (bothsexes); 6400
increased liver \l,-eighU at 64 00 ppm (boll sexes) and
160 0 ppm (nt8Jes): enlarged livtr in fem8les ll 6400
ppm; c:entrilobula:'hepatDCClltdar S"o'elling at 6400
nnm "lboth sexes) and 1600 nnm (mal!:!).

4-Week Feeding
At all doses IDd in both sexes, inaused abline

450 899 32 Dose Ie\oc:ls (ppm):
pbospbatasr levels, liver we igbb and ceDtri1obu1ar

(Dog) bcpatoceUular swelling.
O. 1000, 3000,
10000. 30000

n-weer Feeding
INOAEL=~OO ppm(5 .3 mg!k£ld!:y for ma les an d 5.4 450&9933 Dose levels (ppm):

(Dog)
cglkg.'dlly fo: females). Cl itical cbemisay ch anges,

0,200,. 2000. 10000
liver we ights iocreased. and bistopathology changes
(ee::.tnlobula!-hepatocellular swell ing) ~ ~ 2000 ppm.
(bodl. sexes),
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Summ.f)· of Ch ronic and Oncogebidf)' Studits

STUDY ENDPOlfl.'T MRm No. COMMENTS

Chronic Feeding
NOAEL~200 ppm (4 .62 mg/k~d.ay for males and

450 89Q42 Dose levels (ppm):
12-MOIlth (dog)

4.79 rnpkglday fOT fema les). Hemawlogica l find
0,200, WOO, 5000

path ological panmetm altered at 5000 ppm; b lood
chemistry changes, liver weight increases and

~:rilobulu ~ocdlular swellint at .<!: 1000 nnm

Cbronic Fredbg
N OAEL-4.01 mg!kElday for males and 16. 1

4525090 3 Dose levd!
lOneogenicit)·

mglkgldayfer females. Hemoglobin dc<:rcased.
(m~lday): O. 4.

104 Wr eb (R.al:)
CCl%riIobular bepetocelfular swellin&. tetticu13:r lMSSe$

16, 64
III. 64 m~'4tday (m2Iles); clinia:1chemistry ehen ges,
in::reased liver weights and hepatic en.!lIr(;ementat ~
16 mg.\.g!da)o; and testic:ulu interstitial(Leydig) ern
tumors at z 4 mer1:rJday. Noececeeerc resecnse.

Cbtonie Feeding
NOAEL'" SO pp m ( 1.8m~day fOTmales and 2.07

No. Dose levels (ppm):
IOnco~enicity

mgll:glday for females). Decre ased body weight, food
assigned O. SO, SHOO,

104 Weeks (Rat)
con wmptionleftk iency, increased wine protein

10000
(female~) at 1 ooסס ppm; bemalol~ical and clinical
c1lemistry changes, liver weight incr eases (both sex es)

Rereat Study at SOOO and 10000 ppm; adrenal and epididymides
weish1 lnc-eeses (males); CGUilobular~lIular

hypertrophy (both sexes) 1'1 Iססoo ppm and effects on
tile incison.. Testlc al.n inte rstitia l (Leydig) eeu
t liIDOn., observed ID tile i.ltial 51.d)·. were Dot
obwrved.

1~Month 0iet3r)·
NOAEL=60.1 mgtlgIday for mak:s and 60.5 ,

41090001 DMe levek ,
(Mice)

mg.Jkglda)· for fema les. NOlloneogenic. Slight with
(mg!q : = y): 0, I", Ioccasional signi fiCilIIl dL."fere.n:es in body weighl of

t>oth sexes. increased liver weights of femal es at 240
fo{l ",40

I
mg/kgld3y afler S2 weeks: histopathnlogy parameters

Iwere altered for males a1240 mglkglday; no
altera tions for females; no Dennlastic les ions noted. - I18-Month Dietary
NOAEL-22S0 ppm (242 mglkgfday for males and

No< il'l!'C I"vel~

(Mice)
243 mg!kgldlly for females). Non oncogenic .

as~i~cd (mr 'kg./,;ay): 0, I
204 Study

Increase in liver weights of females a14500 ppm;
~J. ';SOO Ihislopatbology parameters we re altered for males at

4500 ppm; no anerencos for femal el ; DO neoplastic

~les ions noted.

4. Toxicity of Mammalian an d Plant Metabolites
Metabolism studies of etoxazole in rats, goats and hens, as well as B fish bioaccwnuJation study
demonstrate that the parent is very rapidly metabolized and eliminated. In the rat. most of the
administered dose (94-97%) was excreted in the urine and feces within seven days ofdosing, most
within the first (\.\'0 days. Seven days after dosing, tissue residues Vt'CTe low. accounting for DO more
than 0.6% of the dosed 14C. Because parent and metabolites are not retained in the body, the
potential for acute toxicity is low. The potential for chronic toxicity is adequately tested by chronic
exposure to the parent at the MTD and consequent chronic exposure to the internally formed
metabolit es.
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Two metabolites of eroxazole, R-3 and R-7 HCl salt, have been tested for mutagenicity (Ames) and
acute oral toxicity to rats . The acute toxicity of thcsc metabolites did not appear to markedly differ
fromctoxazol e, with al l metabolites having acuteoral LD50 values greater than 5000 mglkgbw. In
Ames assays with and wi thout 89 at doses up to 5000 micrograms per plate, neither metabolite
induced any significant increases in revertant colonies in any of thc test strains. It was concluded
that R-3 and R-7 Hel salt were no t mutagenic in any strain tested in the presence or absence of
metabolic activation.

5. Dietary Exposure aod Risk Assessment
T ier 1 acute and chro nic dietary exposure analyses were pe rformed for etoxazole using toleran ce
level residues and assuming that 100 percent af the crops are treated. Thi s analyses wasperformed
for Valent by Novigen Sciences, Jne. an d detailed in the report entitled "Tier 1 Chronic and Acute
Die tary (Including Drinking Water) Exposure Analyses for Potential Residues of Etoxazo le inion
Conan, Pome Fruits, Strawbenies,lmported Mandarin Oranges, Beef Fat, and Milk Fat", Stud}' No.
ETOXAZOLE 01-02.

The crops included in these analyses are the raw agricultural commodities apples. pears(representing
pome frui t). cotton. strawberry, and oranges. Also included are the processed products from these
crops and the resulting secondary resi dues in meat. mi lk, and eggs. EPA has not establ ished a
toxicity endpoints for etoxazole but Valent is proposing a chronic population adj usted dose (cPAD)
value of 0.04 m glkglday and an acute population adjusted dose (aPAD) of 2 mg/kglday. These
endpo ints were based on the NOEL of 4.0 mg/kg/day from the rat two-year chronic/oncogenicity
study and the NOEL from the rabbit oral developmental toxicity study (200 mglkgfday) , respectively.
Both endpoints were derived by applyi n g an uncertainty factor of 100 (to acco unt fOT intra - ar.. ':!
inter-species differences). These endpoints were used to assess the risks due to dietary exposure to
etoxazole.

Acute dietary exposure to etoxazole resi dues were calculated f OT the U.S . populati on ar.d 9
population subgroups assuming tolerance level residues an d 100 percent of the crop treated. The
results from several represe ntative subgroups are listed be low. Acute dietary exposure was ct or
below 0.5 % of the aPAD with all proposed uses. Generally speaking, the Agency bas Il\J cause for
concern if total residue contribution for published and proposed toleran ces is less truw 100 percent
of the aPAD.
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Tier1Calculated Aeute Dietary Exposures to the Total U.S. Population
and Sel ected Sub-Populations to Etoxazcle Res idues in Food

9S lh Percentile

Pare21

0.001597 0.08

0.001285 0.06

0.010040 0.50

0.00 8294 0.41

0.00 745 J 0.37

0.007956 OAO

0.004682 0.23

Population
Subgroup

U.S. Population

Females (13+)

Females (13 ·50 Years )

Males (20+ years)

Chi ldren (1-3 Years)

Chi ldren (1-6 Y= )

Al l Infan ts « I Year Old)

Non-N ursing Infants «I Year Old)

Nurs ing Infants « 1 Year O ld)

Exposure
(mg/kg bw/day)

0.002572

0.001449

Percent of
aPAD
0.13

0.Q7

C h ron ic dietary exposure: to etoxazcle residues wen: calculated for the U.S, population and 25
population subgroups assuming tolerance level residues and 100 percent of the cro p treated, The
results from several representative subgroups are listed below. Chronic dietary exposure was at or
below 5.7 % of cPAD wi th al l proposed uses. Generally speaking, the Agency has no cause fur
concern if total resid ue contribution for published and proposed to lerances is less than 100 percer-t
of the cPAD.

Tier I Calculated Chron ic Dietary Exposures to the Total Ll.S. Population
and Selected Sub-Populations to Etoxazole Residues in Food

Population Subgroup Exposure Percent cf
(mglkg bwl<lay) cPAD

Total U.S. Population (all seasons)

Females (J 3+/Nursing)

Females (20+ years. nOI prcg.
or nursing

Children (1-6 Years)

Al l Infants « I Year Old )

Non-Nursing Infants « 1 Year Old)

Nursing Infants (<I Year Old)
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Th e dietary exposure analyses indicate that a reasonable certainty that no harm will result from the
use of etcxazole on porne fruit, cotton, and strawberry or the consumption of imported mandarin
oranges treated with etoxazole . The results are very conservative because it was assumed that 100
percent of the commodities were treated and contained tolerance level res idues of etoxazcle.
Because of the lack of consumption data for mandarin oranges, data for all orang es was used in this
dietary risk assessment . This assumpt ion makes the assessment addi tional ly conservative.

6. Worker Exposure and Risk

An as sessment has been prepared to estimate the exposure and potential risk to workers resulting
from the usc of SECURE Miticide on cotton, pome fruits, and strawberry crops. Using EPA's PHED
Surrogate Exposure Guide, taken from the PesticideHandlers Exposure Database (pHED, version
1.1), estimates were prepared for workers performing the following activities:

• open-pour mixing/loading of a dry-flowable formulated end -use product
• aerial app lications of a liquid using fixed-wing aircraft with enclosed cockpit
• {lagging. associated with the aerial app lications
• open-cab groundboom app licati ons
• open-cab airb last applications

A NOEL of 1000 mg/kglday from the Tat subchronic dennaJ toxicity was used for short-term (daily)
dermal risk assessment, and a NOEL of 5.3 3 rug/kg/day from the 90-day oral toxicity study in rats
was used for short term (daily) inhalation risk assessment. To assess the long-term (seasonal) risk
to wo rkers exposed to SECURE M iticide, the 5.33 mg/kg/day NOEL from the 90-day oral toxic ity
study in rats was used for both derm al and inhalation exposure. A summary of absorbed doses S'lr\

the cal culated Margins of Ex posurc (MOE's ) for each offOUT possible u se sceneries is presented n
the following tables:
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Absorbed Doses and Cal culated MOE's for Cotton Usc- (Aerial Application)

36694
31429

206402
6365

6567

~
I

4214

55085
39575 ,,

0.00126 I 0.000812

0.0000172 I

4865
3339

27364
316

0.01 67

MOE
Ccmbteed MOE

Calculated
Doses

MoIlw/dav
MOE

exposure

Inhalation
Exposure

1 Mi:s.erILoadcr Applicator Flagger
' cPilotl--_._.

~culated
Dermal Doses 0.0939 i 0.0071 I 0.00457

exposure MIli!<21dav !
;..

MOE i 10648 I 140556 219048 ;
Calculated ,

I
I

I
,,

lnb.3.Iation Doses I O.OOJl 0.000097 0.000145
Exposure Mlli!<glday I 1 --

Seasonal
Dennal and
Inbalarion
Exposure
and Risk

Calculations

Acute
Dermal and
Inbalatwn
Exposure

I and Risk
I C.leulation~
;

9030

0.00059

1915

164183
1893

0.00278

0.0000325

MOE

Calculated
DosesDermal

exposure

Abserbed Doses and Cal culated MOE's for Cotton Use (Ground Ano lication\
I MiurlLoader Aoolicator I
i 1 Calculated I i
I Acute Dermal Doses 0.01 57 C.OO33

Dermal and exposure ma/kwdav
' 301Icn =Inhalation MOE 63889

Exposure Calculated
, and Risk I Inhalation

~
Doses 0.000183 , 0.1)1)·)\7 .3,

; CalculatiGnS I m.l1<. /day
,

Exposure ,
.

i I MOE 29188 , 30371I
i Combleed MOE ! 20035 I 27589; I-

Seasona l
Denn.aJ and
Inhalation

I Exposure
and Risk

Caleutano us

Calculated
Inhalation Doses 0.0000312
Exposure I m~g:al' ,

I t- J 70839~
L- --'-_ _ C"o"'m"'b""in.!~ . MQE . __ l._ -="'-_ 1-1 8577 I
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Absor bed Doses and Calcula ted MOE' s for Peme Fruit Use

Page 24

0.0235

I Mi:IerILoader , Annlicator
I ! I Calculated i

Acute l Dermal Doses 0.00939 0.0512
Dermal an d exposure mg/kolday I

I Inbalation MOE i 106481 19522 .-1. ._- ..
! Exposure I Calculated

an d Risk Inhalation Doses 0.00011 0.00064
Calculations i Exposure mz/kz/dav

i MOE 48647 8324
CombiDed MOE 33392 5836

I
, i Calculated !

Seasonal I Dermal Doses 0.00167 0.009 11
Derma l and exposure mg/kllidav
Inbalati on MOE 3192 585
Exposure Calculated
and Risk Inhalation Doses 0.0000195 0.000114

CalClllations Exposure mg/k"-'dav
MOE 273638 46823 ,

Combined MOE 3156 578 !

Absor bed Doses a nd Calculat ed MOE's for Srr s wberry Use

ADolieat or

0.'J04"8

42593~-t-;;2';;;00 7Qi -

0.000274

19459
13357

0.004 17

1277

I MOE
Co mbined MOE1_-

Inhalation
Exposure

Calculated
Doses

mglkgJday
0.0000487

109455
\ 262

113893
57\ 8
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As can be seen in the above tables, all the MOE's calculated for this assessment arc significantly
greater than 100. For an endpoint. EPA generally considers an MOEof 100 to be protective of
human health. Even though the MOE's are acceptable. it is important to note that the short-term
and intermediate risk estimates are conservative and overestimate the likely risk of exposure for
the following reasons:

• The inhalation exposure dose was basedon the default assumption of 100% absorption through
inhalation when oral toxicity endpoint was used.

• The seasonal dermal exposure was based on the default assumption of 100% absorption when
oral toxicity endpoint 'was used.

• The seasonal application frequency was conservatively estimated to be: 16 days.

• The maximum daily use rate. based on the proposed label use directions. was used in all
calculations.

• Very conservative daily acreage estimates, taken from the Draft Policyof the Science Advisory
Council for Exposure, Agricultural Default Daily Acres Treated, were also used in all
calculations.

Based on the feet that all MOE's associated with the lL<;C of SECURE Miticide greatly exceed 100,
it can be concluded that the registration of etoxazcle will not present unacceptable risks to workers
handling SECURE Miticide for use on cotton. pome fruit, or strawberry crops.

An assessment of the exposure and risks associated with post-application activities has also been
performed. Btoxazole exh ibits extremely low dermal toxicity, both on an acute basis and on c.
subchronicbasis. For example the NOEL from a 28-da)' dermal toxicity study 'was >I000 1Il&t'kgld:n'
(MRID 450&9941). lising extremely conservative asswnptions, the maximum da'Iy M'f")sure ·U' '\
worker entering a field that had been treated with etoxazole is estimated to be 3.18 :ng/::g.·:i3y. This
exposure value was calculated fro.:n a worse-casedislodgeable foliar residue (OFR) va lue of 3.02
~g/cm2 by assuming that the maximum seasonal use rate (0.27 Ibs. a .i. per acre) was -ipp-ied at one
time to a flat even surface. This is the highest OFR that could be obtained fromthis applicationrate
since the surface area of a flat acre must be less than an acre covered with foliege• especially
considering the fact that each leafof foliage has two sides. Comparison of this esnmated exposure
to the 1000 mg/kg/da)' dermal endpoint yields a worse-case margin of exposure (MOE) of 314.
Since EPA generally considers a MOE of 100 10 be protective of buman health, this resul t suppc..'~

the conclusion that post-application exposure to etoxazole representsminimal risks to workers.
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