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C. ENVIRONMENTAL FATE AND EFFECTS 

A comparison of the ecological effects data, estimated environmental concentrations, and risk 
quotients for ctoxazole and seven of the most wi dely used competing products for pome fruit, cotton, 
and strawberry are summarized in Appc:IIIll&I. In. These analyses consistently found favorable 
estimates of risk for etoxazole when compared to currently avai lable competitor products. 
Specifically: 

Etoxazole poses minimal acuterisk to fresh and saltwater fish with RiskQuotients(RQ's) ranging from 
0.00 1 to 0.017 . The etoxazole RQ' s are. in each case, lower (by at least a factor of 3) than the 
respective RQ' s from the competitive products used on pome fruit, cotton, and strawberry crops. 

Etoxazole poses potential to high ~ risk to fresh and saltwater invertebrateswith RQ's ranging from 
0.13 to 22 3. But RQ values for etoxazolc arc lowerthanmost of the competitive products (by as much 
as 458 times) used on pome fruit, cotton, and strawberry, 

Eioxezole poses minimal to potential ~ risk to fish but RQ values for etoxazole (0.054 to 0.]47) 
are lower than most ofthe competitive products (by as much as 285 times) used on pome fruit, cotton. 
and strawberry, 

Etoxazole poses a high chronie risk to both fresh and saltwater invertebrates with RQ values ranging 
from 2.78 to 12.9. Most of the competitive products are similarly toxic to these organisms with RQ 
values that are generally higher than those calculated for ctoxazole. For the cotton products. the RQ 
value for etoxazole is lower than all of the competitive products used on cotton for which RQ's could 
be calculated. For the strav..'berry products, however. etoxazole's RQ's are signi fic·V', l ~. TeSter Wan 
those of its competitors. 

Eroxazole poses a minimal acute risk to avian species tested (2 species) via oral end d ietary 
administrations. The RQ values for etcxazole are the lowest in all categories as compared to R('s of" 
all competitive products evaluated. Based on worst case, peak (short rangegrass) estimated residues, 
ctoxazole presents a minimal chronic risk to birds. RQ values range from 1.3 to over i 6,OOO times 
lower than values for all competitive products evaluated. 

The potentialofetoxazole to bioconcentratc is moderate(rainbowtrout BCF=1500) butrapid clearaocc 
(i.e.• depuration) of 14C demonstrates that neither etoxazole nor any of its metabolites accumulate 
irreversibly. 

Etoxazole poses a reducedrisk ofsurfacewater contamination compared to the competitiveproducts, 
as evidenced by the estimatedenvironmentalconcentration (EEC) values calculated for productsusing 
GENEEC. Only two products used in the pome fruit market show EEC' s that are consistently lower 
than etoxazcle's. 
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1. Acute and Chronic TODd t)' to Wil d M am mals 
EtoX3Z0le is practically nontoxic to mammals as demonstrated b)' the toxicological profile outlined 
in the previous human health summary. 

2. Avian Acute an d Subacut e Toxicit)·
 
Etoxazole is classified as "pract ically non-toxic" to birds and poses minimal acu te or chronic risk
 
to avian species. See Appendix Iii for comparative risk assessment tables.
 

The acute oral l Dsoof technical gradeeroxazole in mallard ducks was >2000 mglkg. the highest 
dose tested. No treatment related effects were noted in birds exposed to levels up to 2000 mglkg. 
Eroxazole is classified as "practically non-toxic" to mallard ducks via oral exposure. 

The dimly LC 5ll of technical grade etoxazole in bobwhite quail chicks and mallard duckl ings was 
>5200 ppm. 1'0 effects were observed at levels up to and including 5200 ppm, the highest dose 
tested . Etcxazole is classified as "practically non-toxic" to bobwhite quail and mallard. ducks via 
dietary exposure. 

Summal")' ofE'oxazole A" ian Acute Toxicit}· 

STIJDY RQ REFERENCE RESULTS TOXlCm' 
CATEGORVfRlSK 

AClne Oral PracticallyNon-toxic MRlD 45089908 LD ~ '" >2000mglkg NA 
Mallard Du ck 

ACUlC Dietary I~-; ; ;;;;; -1Practica!ly Non-toxic >0 .005 Lese " >5200 mgtl:g 
Bobwhite Quail 

Acute Dietll1)' LC;... >5200 mg.lkg Practically Nee -toxic ><J.OOS MRl') 45089 909l 
Mallard Dud: J 

NA - NC!,. Applicable 
RQ " EEC (maximumresidue levels in avian food hems - based upon O.04S-O.135 It. a.iJA , Kenaga 
nomogram with mort-range grasses as food item ) I Lew 

3. Avian Reproductive Toxicity 
Def initive reproduction studies were conducted on mallard ducks using 18 pairs of brecding birds 
exposed for 23 weeks to nominal dietary feed concentrations up to 1000 ppm of technical grade 
etcxazole. Definitive reproduction studies were conducted on Bobwhite quail using 20 pairs of 
breeding birds exposed for 20 weeks to nominal dietary feed concentrations up to 1000 ppm of 
technical grade etoxazcle. For both species, there were no treatment-related effects on mortality, 
clinical signs. behavior, bodyweight, or food consumption in adult birds. There were no adverse 
effects on the health or reproductive perfomumce ofaduh hirds or on the heal th and grow1h of their 
offspring. The NOECs for both studies were 1000 ppm resulting in 8 RQ« 1 when compared to 
maximwn residue levels in feed items (Kenaga, 1973). Based upon these results, etoxezolc poses 
"minimal chronic risk 10 birds." 
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Su mmary of Etoaazole A\U DReproductive Toxicit)· 

sroOY I RESULTS TOXI CITY 
CAT £GO RYIRISK 

RQ 

Rt:production 
Bo bwhite Quai l 

NOa "'IOOOppm Minimal Chrollic Risk 0.03 

Reproduction 
Mallard Duck 

NOEL - 1000 ppm Minimal Chronie Risk 0.03 

RQ ~ EEe (IIWUID.um tcSJduc levels In aVIaJ1 food uems ~ based upon 0.045..(l.13SlbLIJA. 
Kenaga DOmogram with short-range ~5eS as food item) I NO EL 

4. Fish and Aqnati c Invertebrate Acute and Ch ronic ToJ:icit)'
 
For evaluation of eco logical effects to non-target aquatic organisms. a simulation of expected
 
environmental concentration (EEC) values in aquatic ecosystems has been performed using the
 
GENEF..c v.2.0. The results are found in Appendix m.
 

S. Heeeybee ToxicitJ· 
A study was conducted to assess the acute oral and contact toxicity of etoxazole to honey bees. In 
this study, the test substance wasadministered as a solution in acetone and sucrose and the 48-hour 
oral LD1(l was >200 J.lgIbce. the highest: dose tested . The contact LD~ \\'85 determined to be >200 
~ g/bee. 

6. Effects 0 11 Terrestrial Pla nt Growth
 
Tier I vegetative vigor and seedling emergence studies were conducted wi th etcxezole to evaluate
 
the potential detrimental effects on 6 dicotyledonous plant species from 5 fandl tes and 4
 
monocotyledonous plant species from 2 families. Test endpoints were % emergence. % survival,
 
phytotoxicity, plant height, and plant dry weight. The results indicated that no single encpcint '),'8.')
 

a sensitive indicator ofadverse effects for all test species. There is no indication that e-oxazole will
 
have any effect on terrestrial plant growth. Field efficacy trials have not exhibited eny phyto toxic
 
effects.
 

7. Effects on Aquat ic: Plant Growth
 
A study \W.S conducted to determine the acute toxicity of technical grade etoxezole to the freshwI.t..;;
 

alga. Selenastrum capriconurum. In this study, algal cells were exposed to 10 mg a.iJL (the
 
maximum solubility achievable under- the conditions of the study) for 72 hours. There was no
 
significant inhibition of growth in any of the cultures. The n -hour ECS(J and the 72-hour No­

Obser-ved-Effect-Concentration (NOEC) was determined to be >10.0 mgIL.
 

8. P otenti al Exposure to NOD-target Organis m!
 
SECL'"R£ Miticide will not pose a threat to non-target species when used according to the label, due
 
to its very low use rote and breakdown in the environment. Etcxazole is relatively short-lived in the
 
environment tmderaerobic conditions and is not persistent.
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9. Environmental Persistence (Soil and Water) 
Etoxazc le is stabl e to hydrolysis , with a ha lf-life of 161 days at pH 7, but photodegrades in water 
with an average hal f-life of 17.4 days, The photolytic half-lives in soil were 9.5 and 9.7 days versus 
118 and 392 days far the non-irradiated controls (difluorophenyl and butylphenyl labels. 
respectively). 

The soil metabolic half-life under aerobic conditions ranges from 9 to 52 days, depending on the soil 
type , A value of 28 days. based on an EPA t-test of eight values, wasselected for modelingpurposes 
in det ermining EEe's for this document. Under anaerobic conditions, the metabol ic half-life was 
som ewhat longer at 102-J12 days. In aquatic environments, the hal f-life of etcxazole under 
anaerobic conditions is 133-142 days. 

In both soil and water, in aerobic or anaerobic conditions, the degradation of etoxezole is extensive. 
In soil. under aerobic conditions, etoxazole degrades into eight identified m etabolites, three of which 
exceeded 10% of the applied rad ioactivity (R-7, R-8, and R-13). Under anaerobic conditions . 
ctoxazole degraded into four metabo lites, two ofwhicb exceeded 10% of the applied radioactivity 
(R-8 and R- t 1). In water, under anaerobic conditions, etoxazcle degraded into six metabolites, two 
of which exceeded 10% of the applied radi oactiv ity (R-4 and R-ll). 

10. Mobilil)' in Soil and Water 
Dissipation studies conducted in California and Mississippi on bare ground following the cotton use 
pattern resulted in field hal f-lives of 6.2 and 0.8 days respectively, 

An addit ional dissipation study conducted in Utah on bare ground in an apple orchard following the 
proposed apple use rate, resulted in a field hal f-life of 11.4 days. In all of the dissipation studi es, 00 

vertical movement of etoxazole or any of its so il metabolites was observed.. 

Laboratory leaching and adsorption/desorption experiments have been conducted on etoxazole and 
most of its soil metabolites to dete rmine their mobility in soil. Soil/water partition coefficients 
(K".· s) were determined using the batcb equilibrium me thod and/o r the HPLC method . These 
studies were conduc ted on four European soils and four U.S. soi ls and included sandy loam , clay 
loam. loamy sand. sandy loam. and sand, all representat ives of agricultural soils in regions w'rere 
ctox azole wi ll be used. The following table summarizes the adsorption equilibrium constamc 
determ ined : 
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Summat)" of Adsorption Equilibriom Constants 

IA q.ly l~ 
I Studi ed 

K...: By Batch Equ ilibrium 

EU Soils I us Soils, 

1

J 
K,.Bl' 
HPLC 

Mobili.ty 
Class ification , 

I Et ou z ole I 49 10-11,000 I 14.117-55.2751" 7 1,000 Immob ile i 
I Metab olite R·3 I - - I 51) 0 Immobile I 
~ M~tabolite R-4 

Me-tabolite Ra7 
I 
I 

. 
IJ25-7540 

. 
-

I 759 

79,400 
I 
I 
~· mobili ty 

Immob ile I 
I Mdabolite RaS I 103-351 . . Med, Mobility I 
, M etaboUte R·13 I 13,670-83.230 I 146,400 X 27.000 I Immobile I . ,

A value of 17,150 \o\'lUselected for use m roodelmg to d:tenn:me EEC s (mean of 8 values). 

Based on these results, etoxazoleand most of its soil metabolites are considered immobile in most 
agricultural soils. Twometabolites, R-4 and R-8 show low and medium mobility, respectively. The 
mobility of' these metabolites is not a cause for concern, however, as residues were not detected in 
field dissipation studies conducted in the U.s. Thc following table summarizes the environmental 
persistence data for etoxazole: 

fE . I P . tSummary o nn ronmenta enu ence 

Hydrolysis HaJf-life 161 dB)'Ii 

A q ~ Phol ol~is Half-life 17.4 da)'~ 

Soil Photolysis Half-life 9.6 dlys . -
Aerobic Soil M ~bo l ism Half-life 28 days (EPA t-ress n{ 8 '\I otlue..) 

Anac:robit Aquatic Metabolism Half· life 142 days ,­
Field Dinipation Half-life 0.8 to 11..4 lb.ys ... 

11. Tra nsport jn Air (Spra)' Drift and Volatilil)') 
Due to the extremely low vapor pressure ofetoxazole (7 x 10-6 rom Hg at 25OC), it is not expected 
to volatilize into the atmosphere. Spray drift has been determined to be a generic issue and CO....t 
factors influencing spray drift include wind, dropletsize. crop canopy, and spray height. All of t:ht:~ 

factors play 2 role in managing off-target spraydrift. 

12. Bioaccumulation .as Indicated b)' O etanollW. tcr Parti tion Coefficient 
Bioaccum ulation is not expected to a great extent wi th cioxazole despite the relatively large 
octanol/water partit ion coefficient (Lo g Pow = 5.52@. 20°C) . In the bluegill trout bioac cumulaticn 
study, thebioccocentration factor (BCF) foretoxazole and its metabolites ranged from 1300 to 1500 
in edible tissues, only slightly above the level of concern (i .e. 1000,,). This BCF is not as large as 
wo uld be predicted from the Kow because bioaccumulation is limited by the organism 's ability to 
eliminate the compound from its system , as measured in the bioaccumularion srody. 
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In that stud)', total radioactivity in non-edible tissue \\'8.$ three times higher than in edible tissue. 
suggesting that etoxazo le has collected in the digestive tract where it can be metabolized and 
excreted. Equi librium was reached qui ckly (7-16 days) and, when transferred to clean water, 
depuration was rapi d (half-life of 3-6 days). These observations are consistent with mammalian 
systems. For example. in rats 94-9~/o of an internaldose was excreted within seven days of dosing, 
most within the first two days. Thus, bioconcentrarion is minimized with bioaccumulaIion controlled 
through metabo lism and excre tion, 

D. OTHER HAZARDS 

1. Potential to Deplete Stratospheric Ozone 
Neither etoxezole nor any of the SECURE Miticide formulation inerts om' structurally related to 
known ozo ne depleting compounds. For this reason, SECURE Miticide does not appear to have the 
potential to dep lete stra tospheric ozone . 

2. Potent ial to Present a Haza rd through Storaee. Transport, Mixing, Use or Disposal 
SECURE Miticide is prod uced by Val ent U.s.A. and the active ingredient is identified as 
etoxazcle. The ch emical abstract name for etcxazcle is 2-(2.6-difluotophenyl~-[4-( 1 . 1 ­

dimdhyletbyl}-2-etboxyphen)·1]4 ,5-dihydrooxazolc. The en d-use product is a werer dispersible 
granu le (WOO) thai contains 72% active ingredient 

The key physicaVehcmieal properti es of etoxazoje, summarized in the following table. contribute 
10 the safety of the active ingredient and the formulated product. 
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Summan 0! P hvsicaUCbemical Properties 

G UI DE LINE TEST RESULT REFERE NCE 

O'd Ne-",' 

63-2 830.6302 Color Munsell: N9 .5f MRlD 4508990 3 

63-3 830.6303 Physical St31t Lump)' powder a1 20"C MRID 4 50899{l3 

63-4 830 .6304 Odor MlL'lt)' MRID 450 8990 3 

MRJD 45089902 

-
63-5 830.7200 M elt ing Point IO L ~- 102 .5 ° C 

63-6 830.7220 Boiling Point Not Applicable (N/A) 

63- 7 830 .7300 Density 1.2389 g'ml at 25°C MRID 45089902 

63-8 830.7840 Sol ub ility 0.07 04 mgIL in water at 20 °C 
309 glL in acetone lit 20"C 
104 g/ L in methanol !l1 20 "C 

18.7 gIL in a-h eptane at zo-e 
252 glL in xylen e- at 20°C 

MRID 45089902 and 
45011 990 3 

63 ·9 830.7950 Vapor Pressure 7 x 101;nun Hg at 250C MRI D 4 5089902 

63-10 8~O . 7j70 Dissoc iatioo Const. No measurab le pK,. MRID 450899 02 

MRlD 4 50 8990263- 11 830.7570 OctanoVWaler 
Partition CooB'. 

Log p.... = 5.52 at 200C 

63-t2 

63 ·13 

830 .7000 

830 .63 13 

PH 

Stability 

6.2 af 25"C (I % aq ueous suspension) 

Stable at elevated temperature. Stab ility 
10 metal and metal ions not required­
conta Clduring storage not likely 

MRID 45089905 -­
MRID 45 0 ~9'-04 

-
63-14 830 .63 14 O Xidizing/ Re duc ing 

Acti on 
Not oxid izing MRID 45089903 

- I63-15 830 .63 15 Flammability Not flammable 

63 · 16 

63·17 

830.6]16 

830.63 17 

Bxplostvity 

Storage Stabi lity 

No thermal or imp act explosive behavior 

Stab le at ambien t temperature fo r I year 

MR lD4 50S9%3 I 
-l 

MRID 4508990 6 

-63·18 830.7 100 Visco sity NlA 

63·19 830.63 19 Mis cibility NIA -
63·2 0 830.6320 Corrosion 

Characteristics 
Not req uired -lack of extreme pH. dry 

powder packaged in inert polyethylene 
-­

63·21 830.6321 Dielectric 
Bre akd own Voltage 

N/A -­
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3. Potential to Affed Endangered and/or Th reatened Plant and ADml Species 
Using laboratory data and very conservativeI)' calculated EE C val ues, the potential for acute and 
chronic effects on sensitive aquatic invertebrates may exist withetoxazole. Howe ver, the low use 
rate. low potential for runoff and fairly rapi d degradation in wa ter (photolysis) will red uce thi s risk 
to aquatic species. In addition. etoxazole has demonstrated 8 very low potential to affect plants and 
terrestrial animals in laboratory studies. 

Valent is a member of tbe FlFRA Endangered Species Task Force. In the event that an assessment 
of endan gered specieseffects becomes necessary. Valent will follow the procedures agreed upon by 
the task force and the EPA. 

04. PBTIPOP Claoification 
Beca use of its relatively short half-life in soil (28 days) , etoxazole should Dot be classified under 
TOSCA as a Persistent Biologi cal Tox ican t (pST). also known as Persistent Organic Pollutan t 
(POP). 

E. RISK DISCUSSION 

1. SECURE Miticide Red uced-Risk Claim!! 

Red uced Risk Claim ):	 SECURE Miticid e ",01 reduce th e tmirooJDeDtai burd en in pcm e 
fruit, cotto n, s nd strawberry croP!! by offering growers an 
alternate pest motra) toa l tb at will limit th e use of carbamate, 
organophosphate, Blld ether "ees le" i.Il.s.ertiddrs . 

SEC URE Miticide is applied to pome fruit, cotton. and strawberry crops at a vet) 10'\; rate. The 
max imum role per application is 0.135 pounds active ingredient per acre. This ap::olj ':'IItj lJn rate is 
lower than the rate for all eight of the selected competitive products that Valent believes will be 
displaced by SEC URE Miticide in these markets. Therefore , the usc ofSECURE Miticide in fa-or 
of any of these products wi ll have the effect of reducing the overall chemical burden in the 
environment The introduction of SECURE Miticide will not only result in less chemical introdu-ed 
into the environment but also less risk to the environment. Etoxazole is practically non-toxic to 
mammals, birds and bees, and has no effects on avian reproduction, Etoxazole's expected 
environmental concentration (EEC) is lower than the acute toxicity endpoints (LC ~ or EC~) for fun 
and freshwater invertebrates so it clearly does not pose an acute risk to these organisms. EE C's for 
etoxazole use on pome fruit and strawberries (but not cotton) do exceed the acute LCso (or ECso) for 
saltwater invertebrates, but etoxazole 's risk quotients (RQ's) calculated from these EEe's are lower 
than all of avai lable competitor RQ' s, except for one. 
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Further, Valen t bel ieves that gr owers wil l bave Important incentives to use SECURE Miticide: 

•	 etoxazcle has been shown to be efficacious against mites that are of economic importance to 
pome fruit, cott on, and strawberry growers 

•	 etoxazole \..ill be priced to compete with the existing prod ucts 

•	 growers urgently need new products to alternate with existing products to combat the serious 
and growing prob lem ofmi te resistance to established m iticides. 

Spide r mites have historical ly demonstrated a propensity for developing resistance quickly, 
particularly to products used in tre e and vine crops. Research has confirm ed that populations of 
various mite species in some areas have developed resistance to some conunonly used miti cides such 
as dicofol (Kelthane), propargite (Comite), abamectin (Zephyr), or com binations of these. Kelthane 
and Comite are class ified by EPA as "C' and "B2"' carcinogens, re spectively. Once again, they art' 

becoming to lerant to the latest group of products introduced . The few that remai n effec tive do so 
because of strict res istance management strategies. 

The most important too l in managing mite res istance is rotating or mi xing prod ucts from different 
cl asses based on modes of action. Rotation of recently registered mitic ides with the 0100 miticides 
may help to reduce resistance to any one of them and sl ow the development of resistance in areas 
where it is not yet 8 problem. With multiple appl ications pet ycer, products with different classes 
shouJd be alternated sotlw. only onegeneration o f mites per crop year is exposed to a particular class 
ofchemical. \\'hen only one application is made, products should be rotated from di fferent classes 
from year to year to reduce selection pressure. Because etoxazole acts by a mode of action that is 
different than that of the available alte rnates, SECURE Miticide will provide growers with a Dew 
product that can be rotated with the ex isting products to mitigate the development of resi stance. 

The use of SECURE Miticide wi ll also allow growers to effectively control mite po pulati ons witb 
fewer applications of troditional broad-spectrum insec ticides which can disrupt the li-er.:yell": of'mer.y 
beneficial mi tes and insects . Th is princip le has been clear ly demonstrated in com.nerciei practice 
with the introduction of ano ther Val ent product, Knack Insect Gro..vth Regulator, ,-c..r I...On1rO~ ')f' 

whitefly in Arizona cotton and red scale in Ca lifornia citrus. In both instances, Introd-r- aion of the 
new insecticidal mode ofaction resulted in a dramatic decrease in usage of trad iticr.al insectici des . 
SECURE Miticide 's low use rat es coupled with the decrease in usage of toxic ;n,...ecticides win 
decrease the overall pe sticide envi ronmental burden in pome fruit, cotton, and strawberry growing 
regions. 

Redueed Ris k Claim 2:	 SECURE Miticlde 'WiD reduce exposure to hazardous carcinogenic 
an d/or neurotoxic ieseetteid es, wi th an o\·ttsll beutfit to miu r, 
load er, applicaton, and werkers ruDtc:ring the tre ated onbsnh 
and fitlw. 

SECL"RE Miticide does not pose a toxicological hazard to mammaliansystems when used according 
10 label direc tion s. Chrome exposures to consumers and workers are negligible, and thus the risks 
entailed wi th the use of the prod uct are minimal. Four mitic ides commonly used in cotton, pome 
fruit. and strawberry crops tha t will be displaced by SECURE Miticide are e ither "Group B2'· 
(probable human) or "Group C ' (likely hum an) carcinogens . Also, two other ntiticides commonly 
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used in these crops are cholinesterase inhibitors (one organophos phate and one carbamate). The 
carbamate (aJdicarb) has an acute tox icity to rats (LD~o) of 1 mg/kg/day. M the use of these 
insecticides is reduced by the av-ai lability of SECURE Miticide, the overal l exposure to these 
hazardous materi als by mixer, loader, app licators and workers reentering treated fields and orchards 
wil l be reduced. 

Reduced Risk Claim 3:	 SECURE Miticide can be used as an important partner ,,"'jtb 
Integrated Pest Management Programs, reducing the grower's 
dependence on morc toxic products. 

IPM is an appro ach that combine s various tool s and methods, including chemical and biological 
products, natural pest enemies, and cultural methods such as sanitation, crop rotation, and resistant 
crop varieties. to managepests at an economicallyacceptable level. Etoxazole is well suited for use 
in IPM programs because it shows high se lectivity to harmful mite species such as the twcsported 
spider mite, Europe an red mite, Pacific spider mite, McDaniel spider mite, and the carmine spider 
mite. But, SECURE Miticide has no hazardous effects on many beneficial insects and mites. Insec t 
predators or parasites which are generally unaffectedby etoxazole include: Ambocoris melanocerus 
(pear Psylla preda tor). Encarsia f ormosa (Whitcfly parasite), Neoseiulus califom icus (predatory 
mite), AJeochara bilineata (predaceous beetle), Aphidtus rhopalosip hi (parasitic wasp), and 
Scolothrips takahasii (predaceous thrips). In po me fruit , cotton, and strawberry crops, the major 
no n-cbemical IPM tool is the use ofbene ficial insect predators . SECURE M iticide very effectively 
compliments the use of this tool because it se lectively controls susceptible mite species without 
interrupting the life cycle of the abo ve beneficial insects and mites. 

Release of perasitoids such as Aphytis melinus has proven to be effective for scale control when scale 
popul ations are relatively low and there is not any pressure from other pests. Aphytis is very 
susceptible to neurotoxic insecticides and requi res el imination of broad -spectrum pesticides. Li 
addition, the cost for Ap hytis averages approximately $90.00 per acre. SECURE M iticide provides 
an excellent fit in this re lease program by a llowing the grower to concurrently con.rol mireswhile 
avoiding unwanted impact on beneficial inse cts and mites. 

Reduced Risk Claim 4:	 Wit h a mode of action that is different than that uf •.'vmpetit'r 'r' 
products, SEC URE Mitkide wiu be .n imJ:" rr1 "\~~ tool in 
ma nagement of developing insect resistance (lRM pregramsj. 

Organophosphate (OP) insecticides have been used in orchard crops to control insec t pests for vver 
30 years. The result ofsuch long-term exposure to these materials has been the developm ent of OP 
resistance hy many tree crop pests. Also, laboratory bioessays have dem onstrated tha1 dicofol 
(Kethane) and/or propargite (Cornite) resistance has been detected in 25% ofrwospotted spider mite 
and 4()ll.f., ofPacific mite populations . To maintain effective control of resistant species , growers hatve 
increased the rates and frequency of pesticide app licatio ns. Whi le contro l can be achieved with 
increased rates and number of applications, this type of program tends to select for rapid increases 

in resistance. 
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A side effect of developing resistance is the develop ment of cross-resistance to other insecticides. 
Cross-resistance is when a single resistance mechanism allows an insect to survive a normally lethal 
dose of another pesticide wi th a different mode of action . There appears to be at least partial cross­
resistance between the organophosphate and the carbamate insecticides and, thus, resistance cannot 
be reduced by alternation of these compounds. 

Insect resistance man agement programs are de signed to slow resistance and decrease thepoten tial 
for cross-resistance between currently used insecticides primarily by rotating between miticides with 
different modes ofaction. Because SECURE Miticide has a mode of action that is different from 
currently used m iticides, it is well suited to fit into thi s lRM strategy. It can be app lied in 
combinati on or alternation with currently available miticide/insecticide products to control target 
mites. Etoxazo le' s unique chemi stry and pest-specific mode ofaction wi ll provide a valuable tool 
to breaking the cycle of mite resistance. Ultimately, this wi ll help maintain longevity of miticidcs 
currently labeled for use. 

2. Risk Comparison to Registered Pesticides and Pest Control Practices 
Tables 1-4 pro vide a comparison of the use pattern, toxicity, and techni cal attributes of SECURE 
Miticide and those products expected to be disp laced by SECURE Miticide. These tables were 
constructed from product labels, MSDS's and Pesticide Fac t Sheets as well as other agrcchemical 
references such as The Pesticide Manual, Farm Chemicals Handbook, Agrochemcials Desk 
Refe rence. and Crop Protection Ref erence. See References for other sources. Information is 
extremely limited and, in many instances, qualitative in nature. 

Table 5 lists the trade names and EPA Chemical Num ber for each of the active ingredients 
compared. A summary of the envirorunental fate characteris tics of each of these products is 
provided in Appc:odix tm.. The follo wing table highlights a few parameters that emphasize the 
differences in relative toxicity and environmental persistence between etoxazole and its selected 
competitors : 

Actin Max. Rate RID 
logredient lb . a.iJA (mglkgld ay) Additional Ris k Factors 
Etoxazole 0.135 17,150 
Clofentezlne 0.25 11,000 Carcinogen 
Pyridaben 0.50 NA Neurotoxin 
Hexythiazox 0.19 6200 Carcinogen, poss ible neurotoxin 
Fenbutatin-Ox 1.5 2300 Toxic to birds 
Propargite 1.6 2963 Carcinogen 
Profenofos 1.0 840 OP, cho linesterase inhibitor 
Dicofol 3.0 5868 Carcinogen, neurotoxin 
Aldicarb 20 30 Carbamate, cholinesterase inhibitor 

I Proposed by Valent. EPA has not reviewed toxicity data. 
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Note that etoxazolc bas me lowest maximwn application rate ofany of the competitive products and 
a referencedose (RID), which represents EPA's assessment ofits mammalian toxicity, that is the 
nearly the same or higher thanall of the competitive products . Broxazole also has the highest K.x 
among the se lected competitors, Indicating its low potential to leach into ground wa ter. Two of the 
currently registered products are neurotoxicents and four Me potential human carcinogens. all of 
which present a greaterpotential risk. to workers compared to etoxazole, which 15 nei ther oncogenic 
nor neurotoxic. Although not summarized above, some of the products. unlike ctoxazole, are also 
toxic to bees and benef icial insects. 

The followi ng table summarizes the ecological risks associated 'With the use ofSECURE Mi ticide 
and each of its se lected competito rs . These risks are: characterized using EPA' s Risk 
Cbaracterizarion (minimal , potential, high), based on the Risk Quotients (RQ's) cal culated from the 
EEC's and the ecctoxicology endpoints for each chemical as described in Appc:Ddix m 

Actin Acute Risk Chronic Risk 
IngrtdieDt In vertebrates' [Ub IDvertebratC!l I 

Etouzole Minimal Poteatlal Minim al-Potential Hiz:.b 
Clofentezine Minimal High Minimal Mi nimal 
Pyridaben Potential-High High Potential High 
Hexythiazox Minimal Minimal NA Minimal 
Fenbetarin-Ox Potential-High Potential High Potential-High 
Propargite High Potcotial-High High High 
Profenofos High Hi gh High High 
Dicofol Minimal-Potential Minimal High NA 
Aldicerb High Hi gh NA NA 
j Freshwme:t invertebrates only-alloftheseproducts (exceptdicofol) represent high acute and chronicrisk 10 sahwe-er 
invatebrat~ ,
 

NAanoI Bvailabl~. RQ co uld not be calculated because: endpoint pot avaifeble.
 

In most cases, SECURE Miticide wi ll offer 8 "safer" alternative com pared to the k"': · products, 
whether the criteria are human health effectsor environmental/ecological impact. TI lt. : {.~ ; rate IaDJ"" 
of 0.045 to 0.135 1b a.L'A, maximum seasonal use rete of D.27 lb a.i.lA, coupled -.vi'I- '1<; fairly rapid 
environmental breakdown and minimal toxicity to animals, makes SECURE Miticide worthy o f 
consideration for expedited re view as a reduced-ri sk pesticide. 

Oneof the products that will be displaced by SECURE Miti cide in the cotton market (pro feoo fos) 
is an organophosphate insectici de. For thi s reason, Valent believes that etoxazole should al so be 
classified as an O P replacement, which also qualifies it for expedited rev iew. 

3. Eeoncmlc Anal)·§is - Market Impact 

Thi s di sc uss ion has been removed to the Confidential Business Inform ation Attachment, Cross 
Reference Number I. 
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F. PEST RESISTA..~ CE AlIo'D MANA GEMENT 
Insect resistance management programs include the use of diverse chemistry, a limitation on the usc 
of sprays and careful app lication timing. These programs are designed to slow resistance and 
decrease the potential for cross-resistance. A key factor in managing insect resis tance is complete 
knowledge of the insec t's life cycle . With this knowledge, crop protecti on scientists can develop 
programs that wi ll target specific pest stages and counter the resistance problem . 

Two spotted spider mites in parti cular have a history of developing resistance to miticides rapidly 
when a miticid e is app lied repeatedly to the same populat ion. Altern ating thc use of miticides that 
have different modes of action helps reduce the development of resistances to a specific miticide. 
Organophosphate, carbamate, and pyrethroid insecticide applications can stimulate TSM outbreaks 
by disrupting the balance wi th benefici al insects. 

As described previously, SECURE Miticide appears to act by inhibiting the molting process through 
disruption of the cell membrane. Etox azo le has excellent contact activi ty against juvenile stages 
from egg to larvae and nymphs but has no acute toxicity to adult insects . To manage insect 
resistance, new insecticide chemistry an d changes in control practices are required. Btoxazcle's 
unique chemistry and pest-specific mode of action will provide the crucial link to breakingthe cycle 
ofdeveloping insect resistance. 

G. COMPARA TIVE PERFORMANCE DATA 

The following is a briefoverview of the results of efficacy studies that Valent has conducted with 
etoxazole in the U.S. since 1996. These studies demonstrate that etoxazcle effect ively controls 
certain mite species and that it, in general, performs as well or better than the products that were 
considered standards at the timc the studies were conducted. Further detai ls of these '1'11 ' ("5 can be 
found in Appco<li< lV. 

A total ofnin eteen (19) trials have been conducted since 1996 to stud)' the control ofu.ites in cotton 
with etoxezole. Trials were located in major cotton areas impacted by mites. c aoxazole was 
evaluated as a single application with rates ranging from 0.03 to 0.045 lbs a.iJA, applied alore.. 
Treatments were app lied by ground in standard water volumes of approximately 8 to 76 GPA. (h" 

trial was conducted. to evaluate the effi cacy of aeri al application to cotton. This aerial trial W 3J 

conducted using 3.39 GPA. 

Etcxazol e at rates of 0.03 Ibs a iJA or higher consistently provided good to excellent control of 
twospotted spider mites (Tetranychus un icaes. Control was equal to the standards, including the 
following chemicals: dicofbl, hexythiazox, propargite, chlorfenapyr, amitraz, bifenthrin, abamectin, 
pyridaben, and fcnpropathrin. See Appendix IV for a list of tradenames associated with these active 
ingred ients. 
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Single: or multiple trials were also conducted to evaluate control of carmine spider mite (Tef7"anych1L~ 

cinnabarinus) \\ith etoxazole, Control was good to excellentat 0.03 to O.045 1bs.a.iJA. However. 
it has been observed that the 0.045 lb. rate is more consistent across trials. Etoxazcle applied aerially 
at O.0451bs. a.i JA also provid ed good control ofcarmine spider mi te. Control is this case was equaJ 
to the standards, including dicofbl, bifeathria, chlorfenapyr, andfenpropttlbrin. See Appcodil< mr for 
a list of trad enam es associated with these active: ingredients . 

The addition of various surfactantsfadj uvants (vegetab le oil , non-ionic surfactants. methylated seed 
oil, petroleum crop oil concentrate) generally did not improve the efficacy of etoxazole over 
ctoxazole app lied alone. 

A total of tw enty three (23) trials ha ve been conducted since 199 6 to stud)' the control of mi tes in 
pome frui t with etcxazcle. Trials wereeonducted in the maj or growing areas including California, 
Michigan, Pennsylvania, Oregon. Washington. New York. and North Carolina. Etoxazol e was 
evaluated as a single application with rates generally ranging from 0.045 to 0.18 lbs acti ve/acre 
applied alone or as a tank mix. Treatments were applied by ground in standard water vol umes of 
approximately 40 to 400 gallons water pet acre (GPA)(rnost often between 100 and 200). 

Etoxazo le applied at rates of 0.065 lb. a.i J A or higher consistently provided good to excellent control 
of rwospcned spidermites (Tetranychus UTti=) and European red mi te (Panonychus ulmQ. Control 
was usually equal to or superior to the standards that included the following chemicals: pyridaben, 
abamect in, bifenazate, bexythiazcx, and. clofentezine. See Appendix IV for a list of tradenames 
associated with these active ingredients. Trials to evaluate the effectiveness oftankrni xing etox.azole 
with fenpropathrin indicate no economic benefit over using etoxazole alone. 

Two trials were conducted to evaluate the effect of etcxazcle on the predatory nate Amblys eius 
fa ltocis in pome fruit. Some reduction was noted with etoxazole and all other treatments including 
the standards. but there wen: no differences between treatments, which ranged from at 0.J ~ 8 to 0.(': 
too. a.iJA. In a sing le trial , ctoxezole did have a signi ficant negative effect on the pr-darcry mite 
(Typhlodramus occidentalis) compared to the control. In a separate trial. there "'d. r.o apparent 
effect on predaceous mites (Typhlodromus pyrf) under low numbers. In separate- 7' ~h ctoxezole 
applied at 0.065 to 0.135 Ibs. a.i J A reduced western predatory'mi tes (Ga fandromu.f occidenJo;j-\\' 
the mi te predator (HyaJiodes vitripennis), and the mite predator (Su thorus p unctum) compared to 
the contro l but was no different than other treatments in the tests. 

Strawberry 

A total of eight (8) trials have been conducted since J996 to study the control ofmites in strawberries 
with etoxazo le. Trials were located in California and Oregon. Etoxazole 'was eval uated as a single 
application with rates ranging from O.OJ8 to 0.268 lbs. a.iJA, applied alone or as a tank mix. 
Treatments were appli ed by ground in standard water vo lumes of epproximarely 100 to 250 GP.'\.. 
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Etoxazole at rates of 0.03 Ibs. a .iJA or higher consistently provided go od 10 excellent control of 
twospotted spider mites (7etranychus un icaev in strawberrie s . Control wasequal to the standards 
(pyridaben, chlc rfenapyr, abamectin, and fenpropathrin). Trials evaluating the efficacy of' tankmixing 
etoxazole with fenpropathrin showed no benefit over treating with etoxaz ole alone. 

Two trials were conducted to evaluate the effect of etoxazcle on the predatory mite Amblyseius 
tal/ads in strawberries. Some reduction was noted with etoxazole and all other treatments inc luding 
the standards, but there were no differences between treatments, which ranged from at 0.018 to 0.03 
lbs . a.iJA. In a s ingle trial , etoxazo le did have a significant negative effect on the western predatory 
mite (Typhlodromus occidentalisycompared to the control. In a separate trial, there was no apparent 
effect on predaceous mites (Typhlodromus pyr t) under low numbers. 

H. OTHER INFORMATION 
Proposed Product Label 
A copy ofthc proposed prod uct label can be found in Appendix mofthis petition. 

Letters of Support
 
Copies of letters from a pest consultant and a field research specialist supporting the registrati on
 
of SECURE Miticide arc included in Appendix V of thi s petition.
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Table 1. Co mparison of Etoxazo le to Other Pome Fr uit, Cotton, and Strawberry Active Ingredients 

Arllvt Inlftdlt '" 
-

C htmlr a ' C II" M ode or Actio n C ro p Rat e Ib ailA Pt.' 

C lnrentn lnt 

. 
Tenazine 

Ll litin synthese s 
inhibitor 

Pome Fruit 0.2> 
European red mue, Pad n e ~ pj d e r mite, two-

spotted ~ p i d e r mite 

[ lolllzoir 
Diphenyl oxezcliae Inhibits molting Pome Fruit, Cotton, Straw berry 0.135 

Eumpean red mile, I'llclfie ~p id e r mile, two-

spoiled spider mile, cnrrnlne spider mite, 
citrus red mite. southern red mile 

Py rlda ben 
Pyr idazinone 

Mitochondrial 
electron 
tnulsport 

Complex 1 

Pome Fruit O,SO 
Eumpellll re d mite, Pacific spider mite , two-

spoiled sptder mile 

II n yl hla705 
Chilin syntheses 

inhibitor 
r ome Fruit, Cotton, Strawberry 0.19 

EUWpeM re d mite, peclflc ~ p idc r mite,two­
spotted .~ p i d e r mite 

Fe nb utl tln-odde Organorin Adulticidal 
activi ty 

Pome Fruit, Strawberry l.l Etuoptnn red m ile , t wo-~ po1te d spider mile 

"roparKltr 
Organosulfite 

Adultici dal 
activity 

COlton, Strlwbeny I., 
Paclne spide r mite, two-sponed spider mite. 

European red mite, Pacific spider m ite. 
Mcdaniel J tnl Whc rry mile 

P roreno ro, OrlanOflh().~ p h ll l e 
Cholinesterase 

Inhibition Cotton 1.0 M iles 

1)1' 0 (01 Org anochlorine 
Adultiddal 

Activity 
Pnme Fruit, Colton. StrlWbeny 

-
3.0 

European red mile. Pl cinc spider mite, two­
srolled ' pidl'.r mite 

Ald lca r b Carbemete Cho line'tcnt.\C 
Inhib ition 

c ertcn ' 0 MiC es 

~ 
~ 
0. 

'i 
~ 
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Tab le 2. Comparison of EtOX87.olc to Other r ome Fru it, Cotton, and Strawberry Active Ingredients 

Acllve Ingred lenl Toxlcolol)' S igna l Word Tn:dclly C lan Restrieted [nit}' Inlernl 
(hllun) 

Form ulation T ype 
(L iq uid, Dry, Botb) 

Clofen teztne Caution III 12 Liquid 

Etoxezclc Caution III 12 Dry 

Pyrldaben Warning " 12 Dry 

Hexythiazox Cnution IV 12 Both 

Fenbutaun-oxlde DlIDgeT 1 " 
-

Bo'" 

prcpargitc Danger I " 8 Liquid 

Profencfos Wanung n 72 Liquid 

DiC1lfol Warning " 12 So'" 

Aldicarb Danger I " Dry 

-o•·0 

" 
a 
~ 

~ 
w 
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Table 3. Technical Alt rihute. and Comparative Analy, i. of Etam zole to Other Pome Fruit, Cotton, and Strawberry 
Active Ingredients 

i
 
~ 
~ 

~ 

~ 
o 

HumIn U•• lth H frdt &ov lronmcall l Fil. l ad Ecolol ical Errrc15 

Acch-. 
Ingredln l 

Aflfli. 
Ki ln 

>'1. lb . 
.VA 

Ponlhlc 
Carti nOleo 
IOnt llJl: en 

Tenlo-
Jl:@nle 

r.rTn l\ 

Neuro­
toliu nt 

Hydroty.l. 
Im > 7

d." 
Soli I,n 

>1. 
dl y' 

LAlrhlnl 
rol cntllll 

Avlln 
E"ceu 

Polcn llal 

Aquatic 
Erret t" 

Vol mtial 

ToddlY 
tn Bees 

Toddl, to 
R@n ,nt lal 
Predalon 

Clorentn .ln@ Yo. V" V" No No V" No No No No No 

Etnluole No No No ' . No V" V" No No·--· .Yn No No 

PyrldahlfD Yeo No No Yu V" V" No No V" V'" 

Jln ylbll zol No V" No MIIYbe' V" V" No No No 

Penbul lUl -otide Ye~ No No V" V" No V" v" No No 

Propllr'l::llc: V.. V" No No V" V" No V" Va No V" 

ProfenO(IU V" No No No V" No No V" V" Ye~ 

IJ lrofol Yes y", y" y" No y" No y" y" No Yc ~ ' 

Aldln rb Ye, No No No V" V" Y c: ~ V" V" V" Y" 

I Dtcorot ts roxie to predllceoos mues butrehllivc:ly nun-toxic to bend ici.1in.\t CIS. 
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TAble 4. Tec hnical Attributes Rod Comparative Analysis of Etoxazole to Other Pome Fruit, Cotton, and Strawberry 
Acfive Ingredien ts 

ActJu Inarn:llnt Re,trlC"led U, e Ac: uteLD"II 
MWkg (nl) 

OPPRID 
M&!kWd. ,. 

.... ,,11. Acute 
mWka 

AIIU. UC At ult I , C~ 

pph 

Clo feni eline No :> 5200 0.0 13 >750 to >3000 O. M to >24000 

Btoxazcle No >'000 o,04 >2000 1.2 to 2800 

PyriduhC"n No 57. O. OOS >2250 to >2S00 0.47 til 13.3 

flcxythlazoll No >5000 0.D25 >2510 5) 0 10 >1000 

Fenbutarin-oxlde Vn 4400 0.0 5 >25 10 0.4 t03 1 

Plopugite No 2800 0.04 31\0 I to >4640 Jlto llB 

I'rofcnofO! V" )5 8 0.00005 56 10 70 0.93 1026) 

Dkofol No 57. 0.0004 ,,, 15.110 510 

AldiclUb V" I .o 0.00 125 1.0 to 2.0 

-­
SO 10 ·41 1 

~ 
a 
~ 

~ 
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Table 5. Chemical, Trade, an d EPA Chemical Cod es for Pome Fruit, Cotton, 
and Strawber ry Products 

Actin Ingredient Trade Name EP A Che mical Cod e 

Clofeatezine Apollo 125501 

Btoxazole Secure 107091 

Pyridabcn Pyramite 129105 

Hexythiezox Sevey 128849 

Fenbutatin-oxide Vendex 104601 

Prc pergite Comite, Omi te 097601 

Profenofos Curacron 111401 

Dicofol Kelthane 010501 

A1dic.arb Temik 0983 01 
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