United States Office of Prevention, Pesticides
Environmental Protection and Toxic Substances
Agency (7501C)

wEPA  Pesticide
Fact Sheet

Name of Chemical: Cyclanilide
Reason for Issuance: Registration
Date | ssued: May 19, 1997

DESCRI PTI ON OF CHEM CAL

Generic Nane: 1- (2, 4-di chl or ophenyl am nocar bonyl ) -
cycl opropane carboxylic acid

Conmon Nane: cyclanilide

Trade Nanes: Cycl anil i de Techni ca

FI Nl SH® Harvest Aid for Cotton
EPA Chem cal Code: 026201

Chem cal Abstracts
Servi ce (CAS)

Nunber : 113136-77-9

Year of Initial

Regi strati on: 1997

Pesti ci de Type: Pl ant G owt h Regul at or
Chem cal Famly: Mal onani | at e

U.S. and Foreign
Producers: Rhéne- Poul enc Ag Conpany
Rhéne- Poul enc Sect eur Agro

USE PATTERNS AND FORMULATI ONS

Cyclanilide is a plant growh regul ator used as a cotton
harvest aid. It will be fornmulated as a suspensi on concentrate
wi th ethephon (4.0 | b ethephon and 0.5 Ib cyclanilide/gallon) and
sold as FINISH® Harvest Aid for Cotton. FINISH® wll be applied
at the end of the cotton season to pronote boll opening,
defoliation and inhibition of termnal foliar regrowth. FIN SH®
will be applied by ground ( 10 gallons/ Acre spray volune) or air
( 2 gallons/Acre spray volune) at rates of 1 to 2 quarts/Acre (1
to 2 | b ethephon: 0.125 to 0.25 I b cyclanilide/Acre). The
maxi mum use rate of FIN SH® per acre per year is 2 quarts (2.0 |Ib
et hephon, 0.25 I b cyclanilide per acre). Ethephon is currently
regi stered for application to cotton in other products at
equi val ent application rates.
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Cycl anilide Technical (RPA90946) is a 98.5% manufacturing use
product .

SCI ENCE _FI NDI NGS

Summary Sci ence Statenents

Adequat e chem stry, toxicological, ecological effects, and
environmental fate data have been submtted and reviewed to
support the conditional registration of Finish Harvest Aid for
Cotton. The terns of the conditional registration will require
Rhone- Poul enc to submt the follow ng studies: Tier Il Vegetative
Vi gor and Seedling Emergence Studies [GN 123-1], a confirmatory
Rat Unschedul ed DNA Synthesis (UDS) Test [G.N 81-4], and Storage
Stability Data for Field Dissipation Study [the stability data is
currently awaiting EPA review.

The technical cyclanilide product is classified in toxicity
category Il [WARNING based on acute oral toxicity and eye
irritation studies. The fornulated end use product is classified
in toxicity category | [ DANCER] based on the eye irritation
st udy.

Cycl anilide was shown to be negative in assays for Sal nonell a
Reverse Mutation (two studies) and for forward nutations in
CHO HGPRT cells. Structural Chronosomal Aberration assays were
positive for inducing chronosomal aberrations assay in in vitro
(CHO Cel I's) at cytotoxic concentration (two studies) but were
negative for the induction of chronobsomal aberrations in vivo
(Mouse M cronucl eus) (two studies). Since cyclanilide caused
l'iver toxicity in several studies, a confirmatory rat unschedul ed
DNA synthesis (UDS) test needs to be conducted with cyclanilide.

Devel opnental toxicity studies in the rat and rabbit
denonstrated no devel opnental effects. 1In the rat the No
bserved Effect Level (NCEL) for maternal toxicity was 10
m | 1igranms/kilogranm(ng/kg)/day and for devel opnental toxicity was
30 ng/kg/day. |In rabbit, the NOELs for maternal toxicity was 10
ng/ kg/ day and for devel opnental toxicity was 30 ng/kg. In a two-
generation rat reproduction study, the system c NOEL was | ess
than 2.0 ng/kg/day for nmales and | ess than 2.4 ng/ kg/day for
femal es and the reproductive NOEL was 2.3 ng/ kg/ day.

In a 90-day rat dietary study the NOEL was 54.6 ny/kg/day for
mal es and 62.4 ng/kg/day for females. |In a 90-day nouse feeding
study the NCEL was 38 ng/ kg/day nmal es and 43 ng/ kg/ day femal es).
In a 90 day mammal i an neurotoxicity study the NOEL was equal or
greater than 78.6 ng/kg/day mal es and was 4.0 ng/ kg/day fenal es.
In a 21-day rabbit dermal study the NOEL was equal or greater
t han 1000 ny/ kg/day. In a 1-year dog chronic feeding study the
NCEL was 5.3 nyg/kg/day for males and 5.2 ng/kg/day for fenmal es
and the LOEL was 21.2 ng/kg/day for males and 21.5 ng/kg/day for
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femal es based on decreases in body weight gain, elevated enzynes,
and gross and hi stopat hol ogi cal liver |esions.

In the rat Chronic Feeding / Carcinogenicity study the NCEL
was equal or greater than 43.1 ng/kg/day for males and was 8.1
ng/ kg/ day for females and the Lowest (bserved Effect Level (LCEL)
was greater than 43.1 ng/kg/day for nmales and equal to 25.5
ng/ kg/ day for femal es based on decreased body wei ght gains and
hi st opat hol ogi cal changes in liver. The study was negative for
oncogenicity. In the nouse dietary carcinogenicity study the
NCEL was 41.8 ng/ kg/day for mal es and 52.4 ng/ kg/day for fenmales
and the LOEL was 168 ng/ kg/day for mal es and 206 ng/kg/day for
femal es based on decreased wei ght gain. The study was negative
for oncogenicity.

Cyclanilide is classified as a "Not Likely" carcinogen "in at
| east two well conducted studies in two appropriate species
wi t hout denonstrating carci nogenic effects”.

The Reference Dose (RfD) for cyclanilide is 0.007 ng/kg/ day.
This value is based on the system c LOEL of 30 ppm (2.0 ng/kg/day
in mles and 2.4 ng/kg/day in females) fromthe rat reproductive
study. The NOEL was not achieved (less than 30 ppmthe Lowest
Dose Tested). Reduced body weights in young post-weaning F1
mal es and femal es and increased renal mneralization in adult F1
femal es were observed at this level. An Uncertainty Factor (UF)
of 300 was applied to the LOEL based on an Uncertainty Factor of
100 to account for interspecies extrapolation and intraspecies
variation and an additional Uncertainty Factor of 3 to account
for the lack of a NOEL in the reproductive toxicity study.

Tol erances are established for the plant growth regul ator,
cyclanilide [1-(2, 4-di chl orophenyl am nocar bonyl ) - cycl opr opane
carboxylic acid] determ ned as 2,4-dichloroaniline (calculated as
cyclanilide) in or on the raw agricultural comodities cottonseed
at 0.60 parts per mllion (ppm; cotton gin byproducts at 25.0
ppmi mlk at 0.04 ppm fat of cattle, goats, horses, hogs and
sheep at 0.10 ppm neat of cattle, goats, horses, hogs and sheep
at 0.02 ppm neat by-products (except kidney) of cattle, goats,
horses, hogs and sheep at 0.20 ppm and kidney of cattle, goats,
horses, hogs and sheep at 2.0 ppm

For the aggregate dietary exposures fromfood and dri nking
water, the percentage of the RiD utilized for non-nursing infants
(the subgroup with the highest exposure) would be 91% of the
Ref erence Dose (RfD). The exposure for the general U S.
popul ati on woul d be 21% of the RID. The aggregate acute MOE for
non-nursing infants (the subgroup with the highest exposure)
woul d be greater than 8000. The acute MOE for the general U S
popul ati on woul d be greater than 11,000. Even though these risks
represent the worst-case scenario there appears to be no
aggregate risk concern associated with the use of cyclanilide on



cotton.

The primary environnmental fate process for cyclanilide is
aerobic mcrobial degradation to 2,4-dichloroaniline which is
further aerobically degraded in soil to carbon dioxide.
Cyclanilide is noderately persistent in soil and is nobile under
typi cal environnental conditions and phot o-degrades noderately
slowy. Cyclanilide does not bioaccunulate in aquatic organi sns.
A | abel G oundwater Advisory Statenment is required.

Cyclanilide was shown to be of mnimal toxicity to avian
species, fish, aquatic invertebrates, estuarine and marine
organi snms, and honey bees. Cyclanilide can be toxic to non-
target plants from novenent off the treatnment site.
Envi ronnment al hazard precautionary statenments are required.
Since the vegetative vigor studies are invalid due to excess
spray volunes and since the seedling energence studies were rated
suppl enentary due to phytotoxic synptons whi ch were not
adequately described and an No Qbserved Effect Concentration was
not determned for lettuce and cabbage, repeat Tier |l vegetative
vi gor and seedling energence studies are required.

Cheni cal Characteristics

Enpi ri cal

For mul a: C,;H,d ,NG,

Mol ecul ar

Vi ght : 274.1

Col or: white

Physi cal

St ate: powdery solid (20 O
Qdor : no characteristic odor
Mel ting

Poi nt : 195.5 + 1 C

Density at

(20 O: 1.469-1.482 g/nL (20 O
Solubility

g/liter: distilled water - 0.0037 g/100nL

buffered pH 7 - 0.0048 g/100nL
buffered pH 9 - 0.0048 g/100nL
acetone - 5.29 g/100nL
acetonitrile - 0.50 g/100nL

di chl oronet hane - 0.17 g/ 100nL
et hyl acetate - 3.18 g/100nL
hexane - < .0001 g/100nL



Vapor
Pr essure:

Di ssoci ati on
Const ant :

Cct anol / Wat er
partition
coefficient:
pH:

Stability:

Oxi di zi ng/
Reduci ng
Activity:

Expl odabi lity:

Fl ammabi lity:

St or age
Stability:

Vi scosity:

Mscibility:

Corr osi veness:

Dielectric
Br eakdown
Vol t age:

5

met hanol - 5.91 g/100nL
1-octanol - 6.72 g/100nL
2-propanol - 6.82 g/100nL

<10"" Torr (25 O
6.3 x 10°® Torr (50 C)

pKa = 3.5 £+ 0.2 (22 O
Log P=3.25 £ 0.4 (21 O
3.8 (1% wWv water, 21 O

Stable in non-nmetallic packagi ng

Unreactive wi th oxidizing/reducing agents

No danger of expl osion

Not "highly flammabl e"

Stable for 14 days at 54 C

Stable for 30 days at 50 C

Stable for 90 days at 35 C

Stable for 1 year at roomtenperature

Stable for 14 days of continual exposure to artif
i cial
sunl i
ght
(23 C

)
Stable to netals over the range of 30-150 C (DSC)
Degraded between 40 and 90 C in the presence of
nmetal ions
N A -

solid at roomtenperature

N A - no uses with petrol eum sol vents
Not corrosive to non-netallic packing materials

Not applied around el ectrical equipnment



Toxi col ogy Characteristics

Fi ni sh Harvest Aid For Cotton
(End- Use Product)

Acute O al
Toxicity
(rats): LD50 > 5000 ng/ kg (mal es)
LD50 4063 ng/ kg (femal es)
Toxicity
Cat egory: I11

Acut e Derma

Toxicity

(rabbits): LD50 > 2000 ng/ kg
Toxicity
Cat egory: I11

Acut e I nhal ation

Toxicity

(rats): LC50 > 1.17 ng/L
Toxicity
Cat egory: I11

Primary Eye

Irritation

(rabbits): Severe ocul ar reaction.
Toxicity
Cat egory: I

Primary Skin
Irritation
(rabbits): Eryt hema, edema and necrosis with resol ution
by day 10.
Toxicity
Cat egory: I

Der ma
Sensitization
(gui nea pigs): Negati ve

Cycl anilide Techni cal
(manuf acturing use product)

Acute O al
Toxicity
(rats): LD50 315 ng/ kg mal es
LD50 208 ng/ kg femal es
Toxicity

Cat egory: I



Acut e Derma

Toxicity

(rabbits): LD50 > 2000 ng/ kg
Toxicity
Cat egory: I11

Acut e I nhal ation

Toxicity

(rats): LC50 > 2.64 ny/l
Toxicity
Cat egory: IV

Primary Eye
Irritation
(rabbits): Conjunctivitis and corneal with epithelial
sl oughi ng resol ved by day 14
Toxicity
Cat egory: I

Primary Skin

Irritation

(rabbits): Slight erythema, resolved by 72 hours
Toxicity
Cat egory: IV

Der ma
Sensitization
(gui nea pigs): Negati ve

Acute O al

Neur ot oxicity

(rat): NCEL = 50 ny/ kg
LCEL 150 ng/ kg based on gait abnormalities,
i ncreased abdom nal nuscle tone, and slightly
decreased notor activity test.

90-day dietary

(rat): NCEL 54. 6 ny/ kg/ day (mal es)
NCEL 62. 4 ng/ kg/ day for (femnales)
LCEL = 113.2 ny/kg/day for males and 121.4
ng/ kg/ day for femal es, based on reductions in
body wei ght, body wei ght gain, and food
consunption, clinical signs, and increased
[iver weight in males and fenal es.

90-day dietary

(mce): NCEL = 38 ng/ kg/ day (nmal es)
NCEL = 43 ng/ kg/ day for (femnales)
LCEL = 364 ny/ kg/day for males and 416

ng/ kg/ day for femal es) based on nortality,
el evat ed al kal i ne phosphat ase, increase
absolute, relative liver weights, focal



21-day der nal
(rabbit):

90- day mammal i an
neurotoxicity

Devel opnent a
Toxicity
(rabbit):

Devel opnent a
Toxicity (rat):

Two Ceneration
Repr oduct i on
(rat):

1 Year Chronic
Feedi ng (dog):

8

hepat ocel | ul ar necrosis and handl i ng i nduct ed
rigidity.

NCEL 1000 ng/ kg/ day
LCEL > 1000 ng/ kg/ day .

NCEL 78. 6 ny/ kg/ day (mal es)

NCEL = 4.0 ny/ kg/ day (femal es)

LCEL 78. 6 ny/ kg/ day (mal es)

LCEL = 35.8 ng/ kg/day for fenmal es based on
i ncreased notor activity and decreased body
wei ght .

Mat er nal NOEL 10 ng/ kg/ day

Mat er nal LOEL 30 ny/ kg/ day based on wobbly
gait, partial hindlinb paralysis and
enmaci ati on.

Devel opnental NOEL = 30 ny/kg/day (Hi ghest
Dose Tested).

Mat er nal NOEL 10 ng/ kg/ day

Mat er nal LOEL 30 ny/ kg/ day due to decreased
body wei ght gain and food consunpti on.

Devel opnental NOEL = 30 ny/ kg/ day (Hi ghest
Dose Test ed)

Systemic NOEL < 2.0 ng/kg/day (males) and <
2.4 ngl/ kg/ day (femal es)

Systemic LOEL = 2.0 ng/kg/day (mal es) based
on reduced early post-weani ng body wei ght
gains and 2.4 ny/ kg/ day (fenmal es) based on
reduce early post-weani ng body wei ght gains
and i ncreased renal mneralization.
Reproductive NCEL = 2.3 ny/ kg/ day
Reproductive LCEL = 21.8 ng/ kg/ day based on
decreased nmean pup wei ght.

NCEL = 5.3 ng/kg/day (males) and 5.2

ng/ kg/ day (femal es)

LCEL = 21.2 (males) and 21.5 ny/ kg/ day
(femal es) based on decreased body wei ght
gain, elevated enzynes and gross and

hi st opat hol ogi cal |iver |esions.



Chroni ¢ Feedi ng/
Carci nogenicity
(rat):

Carcinogenicity
(rmouse) :

Car ci nogeni ci ty:

Gene
Mut ati on:

Struct ur al
Chronnspnal
Aberrati on:

Since cyclanilide caused |iver toxicity in several

confirmatory rat unschedul ed DNA synthesis (UDS) test

8.1

NCEL 43. 1 nmg/ kg/ day (mal es) and
ng/ kg/ day (femal es)

LCEL > 43.1 ng/ kg/day (males) and = 25.5

ng/ kg/ day (femal es) based on decreased body
wei ght gai ns and hi st opat hol ogi cal changes in
liver. The study was negative for

oncogeni city.

NCEL = 41.8 ng/ kg/day (mal es) and 52.4

ng/ kg/ day (femal es)

LCEL = 168 ny/ kg/ day (males) and 206

ng/ kg/ day (femal es) based on decreased wei ght
gain. The study was negative for

oncogeni city.

According to the new proposed gui delines for
Carci nogen Ri sk Assessnment (April, 1996), the
appropriate descriptor for human carci nogenic
potential of cyclanilide is "Not Likely".

The appropriate subdescriptor is "has been
evaluated in at |east two well conducted
studies in two appropriate species w thout
denonstrating carcinogenic effects”.

Negative for Sal nonella Reverse Miutation (two
st udi es)

Negative for forward mutations in CHO HGPRT
cells.

Positive for inducing chronosonal aberrations
assay inin vitro (CHO Cells) at cytotoxic
concentration (two studies)

Negative for the induction of chronosomnal
aberrations in vivo (Muse M cronucl eus) (two
st udi es)

studi es, a
needs to

be conducted wth cyclanilide.

Met abol i sm

In the rat netabolism study radi oactive
cyclanilide was rapidly absorbed after oral
adm ni stration. The principal route of
elimnation was by renal excretion of the
parent conpound and am no acid conj ugat es.
Met hyl ati on was a m nor netabolic pathway.
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Ecol ogi cal Characteristics

Avi an Acute Toxicity:

Bobwhi te Quail: 14- day LD, 240 ng ai/ kg bw
Avian Dietary Toxicity:

Bobwhite Quail : 8-day LG,
Mal | ard Duck: 8-day LG,

2580 ppm
1740 ppm

Freshwater Fish Acute Toxicity:

Bl uegil | Sunfish 96-hr LG, > 16 ng ai/l
Rai nbow Trout : 96-hr LC, > 11 ng ai/l

Fish Early Life Stage Test:

Fat head M nnow MATC = ng
NOEC = 1.2 ng a

~ ~

Freshwater |Invertebrate Toxicity:
Daphni a magna 48-hr EC50 = 5 ng ai/l
(This is a conservative estimte base on
suppl enent al dat a)
Aquatic Invertebrate Life Cycle:
Daphni a magna NCEC = 12.6 ng ai/l

Estuarine and Marine O ganisns Toxicity:

Sheepshead

M nnow 96-hr LC50 = 49 nyg ai/l

Eastern Oyster 96-hr EC50 = 19 ng ai/l

Mysid Shrinp 96-hr LC50 = 5 ng ai/l
Non- Target |Insects Toxicity:

Honey Bee

Acut e Cont act LD50 > 100 pg ai/ bee

Seedling Germ nation and Vegetative Vigor for Cyclanilide
Techni cal

Seedl ing Germ nation:

Cabbage, Corn, Cucunber,
Lettuce, Gat, Onion,

Per enni al Ryegrass,
Soybean, Tur ni p,
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Tomat o EC,, > 0.19 (I b ai/acre)
Seedl i ng Ener gence:

Corn, Cat, Onion

Per enni al

Ryegr ass EC,, > 0.25 (I b ai/acre)
Cabbage EC,, = 0.22 (I b ai/acre)
Cucunber EC,, = 0.017 (I b ai/acre)
Lettuce EC,, = 0.024 (I b ai/acre)
Soybean EC,, > 0.22 (I b ai/acre)
Tomat o EC, = 0.14 (I b ai/acre)
Turni p EC,, = 0.05 (I b ai/acre)

G owm h and Reproduction of Aquatic Plants:

Navi cul a

pel I'i cul osa 120-hr EC50 > 0.17 ng ai/l
Lema

gi bba 14-day EC50 > 0.22 ng ai/l

Kirchneri a
subcapi tata 120-hr EC50 = 1.0 ng ai/l

Skel et onema
costatum 120-hr EC50 > 0.27 ng ai/l

Anabaena fl os -
aquae 120-hr EC50 = 0.08 ng ai/l

Seedl i ng Enmergency and Vegetative Vigor for End Use Product -
FI Nl SH® Harvest Aid for Cotton
(4.0 I b ethephon and 0.5 I b cyclanilide/gallon)

Seedl i ng Ener gence:
Cabbage, Corn,
Per enni al
Ryegrass, Onion EC, > 6.4 (|lb product/acre)

Cucunber EC = 0.92 (I b product/acre)

Lettuce EC,c 1.7 (I b product/acre)

Cat EC,c 3.9 (I'b product/acre)



12

Soybean EC,, = 3.0 (I b product/acre)
Tomat o EC, = 1.5 (I b product/acre)
Turni p EC,, = 0.76 (I b product/acre)

The vegetative vigor studies were invalid due to excess spray
vol une and the seedling enmergence studies were rated
suppl enentary due to phytotoxic synptons whi ch were not
adequately described and an No Qbserved Effect Concentration was
not determned for |lettuce and cabbage. Repeat Tier |
vegetative vigor and seedling energence studies are required.

Cycl anilide was shown to be noderately to slightly toxic to
aquatic and avi an species. Based on the toxicity to non-target
terrestrial and aquatic organi snms and the nodel ed exposure data,
the use of cyclanilide poses mnimal acute risk to all aquatic
organisns (fish, invertebrates, and plants) and to terrestrial
animals, including birds, mammal s and beneficial insects as well.
Use of cyclanilide also poses mnimal chronic risk to mammal s,
fish and invertebrates. Cyclanilide is a plant growh regul ator
and can have adverse growmh effects on non-target terrestrial
pl ants. Rhone-Poulenc is a nenber of the Spray Drift Task Force
and is actively involved in work to address mitigation neasures
necessary to reduce the risk of off-site novement of products.

G ven the potential for adverse growmh effects on terrestria
pl ants, adequate precautions should be taken when using
cyclanilide to avoid off-site novenent to nontarget plants.

The foll owm ng statenent nust appear in the Environnental

Hazards section of the label: "Do not apply directly to water,
or to areas where surface water is present or to intertidal areas
bel ow t he nmean high water mark." Standard |abel statenments

informng the user on nethods to mnimze spray drift should be
used to reduce the risk to nontarget plants from aeri al
application as well.

Envi ronnental Characteristics

Under aqueous buffered conditions at pH5, 7, 9 in the dark,
at a tenperature of 25 C, cyclanilide is stable for 30 days.
The half life of cyclanilide, in aqueous solutions (buffered pH
5 7, and 9 and 25 C) under sinulated sunlight is approxi mately
50-55 sumrer Florida days. Photodegradation is not a major
di ssi pati on pat hway when cyclanilide is present on soil surfaces.
In aerobic soil, at 0.25 ppm the half life is 95 days. The
maj or netabolite is 2,4-dichloroaniline which degrades slowy.
Under anaerobic conditions in a water-sedi nent system
cyclanilide did not degrade. Cyclanilide is nobile to noderately
nobile in soils, as denonstrated by adsorption K, val ues rangi ng
from194 to 565. Mobility of 2,4 - dichloroaniline is slightly
| ess than cyclanilide, with adsorption K, values ranging from
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349 to 883. In an aged | eaching study, less than 3 percent of
the applied radioactivity |eached through soil colums. The
majority of the radioactivity remained in the top six centineters
of the colum; nearly all of the radioactivity was parent
conpound.

The kinetics of cyclanilide dissipation under field conditions
are conplicated by an autumm application. Based on suppl enental
information at applications of 0.25 pound a.i./acre, degradation
rates (half-lives) range from35 to 114 days. Degradation rates
are slow during dry and cool er autum and w nter nonths but
increased with increasing noisture and warnth during Spring and
Sunmer nmonths. Residues of cyclanilide were predom nately
contained in the upper 15 cmof soil. Based on the assunption of
one application aerially at the maxi num application rate 0.25 Ib
a.i./A a CGENEEC nodel was used to calculate that the peak
(acute) concentration in runoff water adjacent to the application
area to be 8.4 ppb and the chronic (56-day) concentration to be
7.7 ppb.

Since cyclanilide will be nobile on many soils and has a
potential to contam nate ground water but because cyclanilide is
a new chem cal and no detections have been reported, the
foll owi ng G oundwat er | abel Advisory Statenent is required:

This chem cal has properties and characteristics associ at ed
with chem cals detected in ground water. The use of this
chemcal in areas where soils are perneable, particularly
where the water table is shallow, may result in ground water
cont am nati on.

Based on a general know edge of the | eaching and runoff of
agri-chem cals and the specific chem cal characteristics of this
conmpound, EPA expects that the maxi num concentrations of
cyclanilide in ground water will not exceed the maxi mum
concentrations predicted for surface water.

Aerial Spray Drift Managenent Statenents

The follow ng spray drift managenment statenents appear on the
FI Nl SH® brand Harvest Aid for Cotton |abel. These statenents are
based upon requirenents fromthe Ethephon Reregistration
Eligibility Decision, because FIN SH® contai ns et hephon.

SPRAY DRI FT

Avoid spray drift. Do not apply when weat her conditions may
cause drift. Do not allow this product to drift on to non-target
areas. Drift may result in illegal residues or injury to

adj acent crops and vegetation, in the formof |eaf yellow ng and
defoliation. To avoid spray drift, DO NOT apply aerially when

w nd speed is greater than 10 nph or during periods of
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tenperature inversions. Use of larger droplet size will also
reduce spray drift.

AVO D SPRAY DRI FT AT THE APPLI CATION SI TE IS THE RESPONSI Bl LI TY
OF THE APPLI CATOR.

The interaction of many equi pnent - and-weat her-rel ated factors
determ ne the potential for spray drift. The applicator is
responsi bl e for considering all these factors when nmaking
deci si ons.

The follow ng drift managenent requirenents nust be followed to
avoi d off-target novenent from aerial applications to
agricultural field crops. These requirenents do not apply to
forestry applications, public health uses or to applications
using dry formul ati ons.

The di stance of the outer nost nozzles on the boom nust not
exceed ¥ the |length of the wi ngspan or rotor.

Nozzl es must al ways poi nt backward parallel with the air stream
and never be pointed downwards nore than 45 degrees.

Were states have nore stringent regul ations, they should be
obser ved.

The applicator should be famliar with and take into account the
information covered in the Aerial Drift Reduction Advisory bel ow

AERI AL DRI FT REDUCTI ON ADVI SORY

[This section is advisory in nature and does not supersede the
mandat ory | abel requirenents.]

| NFORVATI ON ON DROPLET SI ZE

The nost effective way to reduce drift potential is to apply

| arge droplets. The best drift managenent strategy is to apply
the largest droplets that provide sufficient coverage and
control. Applying larger droplets reduces drift potential, but
will not prevent drift is applications are made inproperly, or
under unfavorabl e environnmental conditions (See Wnd, Tenperature
and Hum dity, and Tenperature Inversions.)

CONTROLLI NG DROPLET SI ZE

Vol une - Use high flow rate nozzles to apply the highest
practical spray volume. Nozzles with higher rated flows produce
| arger droplets.

Pressure - Do not exceed the nozzle manufacturer’s recomended
pressures. For many nozzle types |ower pressure produces | arger



15

droplets. Wen higher flow rates are needed, use higher flow
rate nozzles instead of increasing pressure.

Nunmber of nozzles - Use the m ni rum nunmber of nozzl es that
provi de uni form cover age.

Nozzle Orientation - Orienting nozzles so that the spray is

rel eased parallel to the airstream produces |arger droplets than
other orientations and is the recomended practice. Significant
defl ection fromhorizontal will reduce droplet size and increase
drift potential.

Nozzl e Type - Use a nozzle type that is designed for the intended
application. Wth nost nozzle types, narrower spray angles
produce |l arger droplets. Consider using lowdrift nozzles.

Solid stream nozzles oriented strai ght back produce the | argest
droplets and the lowest drift.

BOOM LENGIH

For sonme use patterns, reducing the effective boomlength to | ess
than % of the w ngspan or rotor length may further reduce drift
wi t hout reducing swath w dth

APPLI CATI ON HEI GHT

Applications should not be made at a height greater than 10 feet
above the top of the target plants unless a greater height is
required for aircraft safety. Making applications at the | owest
hei ght that is safe reduces exposure of droplets to evaporation
and w nd.

SWATH ADJUSTMENT

When applications are made with a cross wind, the swath will be
di spl aced downwi nd. Therefore, on the up and downw nd edges of
the field, the applicator should conpensate for this displacenent
by adjusting the path of the aircraft upwi nd. Swath adj ustnent
di stance should increase, with increasing drift potential (higher
wi nd, smaller drops, etc.).

W ND

Drift potential is | owest between w nd speeds of 2-10 nph.
However, many factors, including droplet size and equi pnent type
determne drift potential at any given speed. Application should
be avoi ded bel ow 2 nph due to variable wind direction and high
inversion potential. NOTE: Local terrain can influence w nd
patterns. Every applicator should be famliar with |local w nd
patterns and how they affect spray drift.

TEMPERATURE AND HUM DI TY
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When making applications in low relative humdity, set up

equi pnent to produce |arger droplets to conpensate for
evaporation. Droplet evaporation is nost severe when conditions
are both hot and dry.

TEMPERATURE | NVERSI ONS

Applications should not occur during a tenperature inversion
because drift potential is high. Tenperature inversions restrict
vertical air m xing, which causes small suspended droplets to
remain in a concentrated cloud. This cloud can nove in

unpredi ctable directions due to the light variable w nds conmon
during inversions. Tenperature inversions are characterized by

i ncreasing tenperatures with altitude and are common on ni ghts
with limted cloud cover and light to no wind. They begin to
formas the sun sets and often continue into the norning. Their
presence can be indicated by ground fog; however, if fog is not
present, inversions can also be identified by the novenent of
snoke froma ground source or an aircraft snoke generator. Snoke
that | ayers and noves laterally in a concentrated cloud (under

| ow wi nd conditions) indicates an inversion, while snoke that
noves upward and rapidly dissipates indicates good vertical air
m Xxi ng.

SENSI Tl VE AREAS

The pesticide should only be applied when the potential for drift
to adjacent sensitive areas (e.g., residential areas, bodies of
wat er, known habitat for threatened or endangered species, non-
target crops) is mninmal (e.g., when wind is blowi ng away from
the sensitive areas).

Were states have nore stringent regul ations, they should be
obser ved.

The foll ow ng studies are needed to conplete the ecol ogical risk
assessnents on cycl anilide:

1. Tier Il Vegetative Vigor and Seedling Enmergence Studies

[ GLN 123-1],

2. Storage Stability Data for Field Dissipation Study [ G.N
164-1] - the stability data is currently awaiting EPA review.

TOLERANCE ASSESSMENT

Tol erances are established for the plant growth regul ator,
cyclanilide [1-(2, 4-di chl orophenyl am nocar bonyl ) - cycl opr opane
carboxylic acid] determ ned as 2,4-dichloroaniline (calculated as
cyclanilide) in or on the raw agricultural comodities cottonseed
at 0.60 parts per mllion (ppm; cotton gin byproducts at 25.0
ppm mlk at 0.04 ppm fat of cattle, goats, horses, hogs and
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sheep at 0.10 ppm neat of cattle, goats, horses, hogs and sheep
at 0.02 ppm neat by-products (except kidney) of cattle, goats,
horses, hogs and sheep at 0.20 ppm and kidney of cattle, goats,
horses, hogs and sheep at 2.0 ppm

AGCGREGATE EXPOSURES

I n exam ni ng aggregate exposure, Food Quality Protection Act
(FQPA) directs EPA to consider available information concerning
exposures fromthe pesticide residue in food and all other non-
occupational exposures. The primary non-food sources of exposure
t he Agency | ooks at include drinking water (whether from
groundwat er or surface water), and exposure through pesticide use
in gardens, |lawns, or buildings (residential and other indoor
uses).

1. From Food and Feed Uses

The Reference Dose (RfD) for cyclanilide is 0.007 ng/kg/ day.
This value is based on the system c LOEL of 30 ppm (2.0 ng/kg/day
in males and 2.4 ng/kg/day in females) fromthe rat reproductive
study. The NOEL was not achieved (less than 30 ppmthe Lowest
Dose Tested). Reduced body weights in young post-weaning F1
mal es and femal es and increased renal mneralization in adult F1
femal es were observed at this level. An Uncertainty Factor (UF)
of 300 was applied to the LOEL based on an Uncertainty Factor of
100 to account for interspecies extrapolation and an additi onal
Uncertainty Factor of 3 to account for the lack of a NCEL in the
reproductive toxicity study.

A DRES chroni c exposure anal ysis was conducted using tol erance
| evel residues and 100 percent crop treated information to
estimate the Theoretical Maximum Residue Contribution (TMRC) for
t he general popul ation and 22 subgroups. The chronic analysis
showed that exposure fromthe tol erances in or on cottonseed,
cotton gin trash, mlk, and nmeat for non-nursing infants (the
subgroup with the hi ghest exposure) would be 76.7% of the
Ref erence Dose (RfD). The exposure for the general U S.
popul ati on woul d be 14.9% of the RfD

The analysis for cyclanilide is a worst case estinmate of
di etary exposure with all residues at tolerance |levels and 100
percent of the commodities assuned to be treated with
cyclanilide. Even without refinenments, the chronic dietary
exposure to cyclanilide appears to be m ni mal

An acute dietary analysis was conducted to determ ne the
Margi n of Exposure from how cl ose the high end exposure cones to
t he | owest observed effect |evel of 150 ng/kg/day in the rat
acute oral neurotoxicity study. GCenerally acute dietary margins
of exposure greater than 100 tend to cause no dietary concern.
The high end MOE for cyclanilide for all popul ati on subgroups was
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greater than 5000 and is above the acceptable |evel and
denonstrates no acute dietary concerns.

2. Fr om Pot abl e Wt er

As a worst case screen, upper bound estimates (acute/chronic)
of the concentration of cyclanilide that m ght be found in
surface water have been cal cul ated wth the GENEEC screening
nodel program For cotton, based on the assunption of one
application aerially at the maxi mum application rate 0.25 | b
a.i./A), GENEEC cal cul ates the peak (acute) concentration in
runoff water adjacent to the application area to be 8.4 ppb and
the chronic concentration to be 7.7 ppb. Based on the estinated
exposures to cyclanilide fromdrinking water, the percentage of
the RfD utilized for non-nursing infants (the subgroup with the
hi ghest exposure) would be 10% of the Reference Dose (RfD). The
exposure for the general U.S. population would be 6% of the RfD
There is no established Maxi num Concentration Level or Health
Advi sory Level for cyclanilide under the Safe Drinking Water Act.

The Acute MOE for drinking water is estimated to be greater
than 47,000 for all popul ation subgroups. The acute dietary MXE
greater than 100 indicates that there is not acute dietary risk
concern from acute drinking water cyclanilide exposure.

For the aggregate dietary exposures fromfood and dri nking
wat er, the percentage of the RiD utilized for non-nursing infants
(the subgroup with the highest exposure) would be 91% of the
Ref erence Dose (RfD). The exposure for the general U S.
popul ati on woul d be 21% of the RFD. The aggregate acute MOE for
non-nursing infants (the subgroup with the highest exposure)
woul d be greater than 8000. The acute MOE for the general U S
popul ati on woul d be greater than 11, 000. Even though these risks
represent the worst-case scenario there appears to be no
aggregate risk concern associated with the use of cyclanilide on
cotton.

3. From Non-Di etary Uses

There are no non-food uses of cyclanilide registered. No non-
di etary exposures are expected for the general popul ation.

4. Cunul ati ve Exposure to Substances with Common Mechani sm of
Toxicity

For cycl anilide, EPA has not conducted a detailed review of
common mechani smyet to determ ne whether it is appropriate, or
how to include this chemcal in a cunulative risk assessnent.
After EPA devel ops a net hodol ogy for apply common nechani sm of
toxicity issues to risk assessnents, the Agency will develop a
process (either as part of the periodic review of pesticides or
ot herwi se) to reexam ne these tol erance decisions. The Agency
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has determ ned that there are no netabolites of toxicol ogical
concern associated wwth cyclanilide. Cyclanilide appears to be

t he only know pesticide nenber of its class of chem stry and here
are no reliable data to indicate that this chemcal is
structurally or toxicologically simlar to existing chem cal
substances at this tinme. Therefore it appear unlikely that
cyclanilide bears a common nechani smof activity with other

subst ances.

DETERM NATI ON OF SAFETY FOR | NFANTS AND CHI LDREN

FQPA provides that EPA shall apply an additional safety factor
for infants and children in the case of threshold effects to
account for pre- and post-natal toxicity and the conpl et eness of
t he data base, unless EPA determ nes that such an additional
factor is not necessary to protect the safety of infants and
children. An additional Uncertainty Factor to account for
possi bl e increased sensitivity of children to cyclanilide was not
used because 1) the experinental data provided no indication of
i ncreased sensitivity of fetal animals to in utero exposure to
cyclanilide or of neonates to pre-weaning exposure to
cyclanilide; 2) the endpoint upon which the RfD was set,
decreased body weight gain in young post-weaning rats, was
observed in young, growi ng animals and therefore already
consi dered the increased sensitivity of young animals in the
determ nation for the LOEL; and 3) treatnent related effects seen
in other animals did not indicate potential pre or post-natal
effects of concern to infants or small children.

OCCUPATI ONAL EXPOSURE

Since the avail abl e toxicol ogi cal data does not indicate an
evi dence of significant toxicity, EPA did not require a short-
termor internediate-term occupational risk assessnent. An
occupational chronic risk assessnent is not appropriate since
wor ker exposure from application to cotton at harvest does not
occur often enough to be considered a chronic exposure i.e. a
conti nuous exposure that occurs for at |east several nonths.

SUMVARY OF DATA GAPS

1. A confirmatory Rat Unschedul ed DNA Synthesis (UDS) Test
[ GLN 84- 4]

2. Repeat Tier Il Vegetative Vigor and Seedling Energence
Studies [GN 123-1],

3. Storage Stability
t

i Data for Field Dissipation Study [GN
164-1] - the stabili d

y data is currently awaiting EPA review.

PUBLI C | NTEREST FI NDI NG
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For cotton cyclanilide will provide a harvest aid that is
conparable in efficacy to the major registered standard tank m x
conbi nations of products but at a cost substantially |ess that
standard tank m x conbi nati ons. Rhone-Poul enc cl ains that Finish

wi Il give nore consistent performance over a w der range of
conditions and with earlier defoliation and boll opening which
will allow earlier harvest. However, these clains were not

statistically supported. Registration of cyclanilide wuld
provide an inportant aid for the harvest of cotton.

CONTACT PERSON AT EPA

Cynthia G| es-Parker

Team Leader (22)

Fungi ci de- Her bi ci de Branch
Regi stration Division (7505C)

E- Mni | Address:

G | es- Par ker. Cynt hi a@panai | . epa. gov
Mai | i ng Address:

U.S. Environnmental Protection Agency
401 MSt. S W
Washi ngton DC 20460

Ofice Location and Tel ephone Nunber

Room 229, Crystal Mall Buil ding #2
1921 Jefferson Davis H ghway
Arlington, VA 22209

(703) 305-5540

DI SCLAI MER:  The information presented in this Pesticide Fact
Sheet is for informational purposes only and may not be used to
fill data requirenents for pesticide registration and

reregi stration



