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CONCLUSIONS

1. To support lambda-cyhalothrin use on rice (aguatic food crop),
the following envircnmental fate data are needed: aerobic aguatic
metaboliem (162-3), anaerobic aguatic metabolism (162-4), and aquatic
field dissipation (164-2)}. The registrant indicated that these
studies are in progress and will be submitted in 1997 and 1398 (gee
Digcusgicn). All environmental fate data reguirements needed to
support terrestrial uses are satisfied,.

2. The current label contains language that is intended to reduce
Karate spray drift into aguatic areas. This language apparently does
not protect some of the unique aguatic areas which may be adjacent to
rice fields. See Discussion item 3 for details.

3. The interim spray drift measures for cotton are adequate interim
measures for rice. EFGWB recommends strongly that these measures be
re-evaluated and possibly revised following review of the Spray Drift
Task Force data.

4, The buffers of 150 £t (aerial sprays) and 25 ft (ground sprays)
may be incompatible with the common cultural practice of treating only
the outgide perimeter of rice fields for rice water weevil. Also, the
buffer zones may not be practical in that areas directly adjacent to
rice fields often are aguatic and harbor sensitive acquatic organisms.
EFGWE emphasizes the importance of these interim buffer zones in




&

fpiotecting aquatic environments from potential exposure to lambda-
cyhalothrin, '

5. The registrant proposed a 4-day holding period before flood water
treated with lambda-cyhalothrin could be released from rice fields.

In the absence of supporting environmental fate data, it is not clear
whether this is sufficient time to allow degradation of the parent '
compound and reduce exposure to nontarget organisms which are present
in receiving waters. If the rice use is granted, EFGWE believes it
prudent to extend the holding period significantly to enable
degradation and reduce potential exposure to nontarget aquatic
organisms. ‘

6. The label for rice and other uses of lambda-cyhalothrin should
specifically prohibit the use of ultra~low volume (ULV) sprays. (Some
labeling provided with the new use petition included a ULV buffer of
450 ft.).

7. The minimum length of the vegetative buffer strip intended to
mitigate agquatic exposure due to runoff sghould be increased from 10
feet to 25 feet.

Karate has been proposed for use on rice to control armyworms, aphids,
rice water weevil, rice stink bug, grasshoppers and leafhoppers. &
maximum of three applications @ 0.04 lb ai/A (total 0.12 1b ai/a/yr)
would be allowed,

Because rice and cotton are cultivated in the same general region in
the Mississippi Delta and because the maximum application rate for
rice is the same as for cotton, the registrant (Zeneca) has proposed
that the spray drift mitigation language currently used for cotton be
adapted for rice. Other factors supporting the registrant’s position
include:

there would be only one application of karate on rice for B0% of
the rice crop; multiple applications on cotton are more common.

because about 7 million acres of cotton are treated with
inpecticides vs. 0.5 million acres of rice, there would be
potentially less agquatic exposure to karate from the rice
application.

becauge the spray volume used for rice (5 gal/A) is greater than
for cotton (2 gal/A}, droplet mize is likely to be greater for
rice, hence drift potential may be lower.

ultra-low volume (ULV} applications will be prohibited on rice.

DISCUSSION
1. The registrant indicated that the environmental fate data needed

to support the rice (aquatic food crop) use (aerobic and anaerobic
agquatic metabolism - 162-3 and 162-4; aquatic field digsipation - 164-
2} are in progress., The final reports for the aercbic and anaerobic
agquatic metaboliem and an interim report for the aquatic field
dissipation study are due to be submitted in May 1997. The final
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report of the field study is scheduled for early 1998. RFGWB will
have greater confidence in its ability to .assess the fate of Karate
when used on rice after these data have been submitted and reviewed,
(¥ote: Bome preliminary results from thesge studies were submitted.
However, because only a summary of results was available and a
thorough scientific review was not possible, these interim data were
not included in this asgsessment.)

2, The buffers of 150 ft (aerial sprays) and 25 ft (ground sprays)
may be incompatible with the common cultural practice of treating only
the outside perimeter of rice fields for rice water weevil. Aaleo, the
buffer zones may not be practical in that areas directly adjacent to
rice fields often are aquatic and harbor sensitive aguatic organisms,
EFGWE emphasizes the importance of thege interim buffer zones in '
protecting agquatic environments from potential exposure to lambda-
evhalothrin.

3. The current label for Karate includes the following language
which is intended to reduce spray drift into agquatic areas: "Do not
apply by ground within 25 feet, or by air within 150 feet of lakes;
reservoirs; rivers; permanent streams, marshes, or natural ponds;
estuaries and commercial fish ponds. Increase the buffer zone to 450
feet when ultralow volume (ULV} application is made." This language
does not include ditches, canals, and other water bodies which are
often closely asgocliated with rice fields. Drift into these areas
could have adverse effects on aguatic organisme or could affect
organisms in larger downstream water bodies into which these unique
rice water bodies drain.

4. In its letter of Nov. 23, 1994 (copy attached), the registrant
indicates that EFGWBE agreed that field dissipation data submitted for
the emulsifiable concentrate formulation can be bridged to support the
C8 (capsule suspension or microencapsulated} formulation.

5. A larger spray volume (5 gal/A) proposed for aerial applications
to rice is greater than the 2 gal/A volume typically used for cotton.
Although this may result in the use of larger droplets {and hence
reduce drift potential) increases in spray volume are not always
directly correlated with larger droplet gize.

The major route of lambda-c¢yhalothrin digsipation appears to be
adsorption to soil (Freundlich K,;, = 261-4649) followed by microbial-
mediated soll metabolism (t% = 7-30 days in aerobic and anaerobic
conditions}. Abiotic processes appear to play a minor role in the
ingecticide’s dissipation under most environmental conditions (stable
to hydrolysis at pH 5 and 7, t¥ = 7 days at pH 9; t¥ = 34 days for
photodegradation on soil}. Acceptable and supplemental field digsipa-
tion half-lives of 12-40 days were reported. Lambda-cyhalothrin
residues could reach surface waters via spray drift or adsorbed to
soil particles transported with runoff. Bioaccumulation factoxrs of up
to 7340X were reported for fish viscera; depuration was =77%.




l APPENDIX 3- Copy of Letier toMr Adam Heyward, E?A, November 23, 1994,

November 23, 1994

Adam Heyward
Product Manager (13)

_ 1nsecticide-Rodenticide Branch
Registration Division (7505C)
U.8. Environmental Protection Agency
401 M Street, SW -
Washington, D.C. 20460

Dear Mr, Heyward:

Re; Karate® Insecticide -
" Microencapsulated Formulation

1 am writing this letter to provide a summary of the my telephone conference call with Paul Mastradone
(EFGWR) and yourself on September 2, 1994, The purpose of the discussion was to establish if field soil
dissipation studies would be required to support registration of a microencapsulated formutation of Karate.
Similar discussions were held with Mike Flood in CBTS in August regarding the need for field residue
trials. 1submitted a letter in September summarizing that discussion for the Agency records,

Telephone Conference Call Sumimary

Participants:  Jim Wagner, Zeneca
Adam Heyward and Paul Mastradone, EPA

Zeneca has developed a new microencapsulated formulation (CS or capsule suspension) of Karate
Insecticide. This formulation is intended for registration on cotton and for alt crops pending
registration (vegetable, grain and cereal crops). The CS formulation offers advantages over the
EC formulation such as reduced gye toxicity and higher flash point. The use rates and
rezpplication intervals for the EC and CS will be very similar if not identical.

The CS was developed as a thin coat, quick release formulation with average particle size of
about 3 microns. Conventional microencapsulated formulations are much larger (approx. 40
raicrons) and usually stowly release the active ingredient, The CS formulation was developed to
be quick release to achieve efficacy equivalent to the currently registered EC formulation,

Zeneca has generated data from studies designed to compare the foliar dissipation of the EC and
CS formulations. The study chjective was to demonstrate that the residue dectine from the EC
and CS formulations are cquivalent,

Three dectine studies were conducted on mustard greens, The locations were Califomnia,
Mlssissippi and North Carolina. Each study had 3 treatments, one EC and two C8 formutations,
using a single application of 0.03 Ibs aifacre, with crop samples taken at 0, 1, 3,°5, 7 and 14 days
after application. The samples were analyzed for lambda-cyhalothrin and its epimer.

Report Number ZA1249615
Page 17 of 91 . 4




The results of all three trials showed no difference in residuc decline between the EC and CS
formulations, The data also showed similar residues at each time interval imespective of
formulation applied. The comparative residue tevels indicate that at equivalent use rates, the CS
formulation will not inzrease the crop residues found for the EC formulation.

These data were submitted to the Agency in September,

Zeneca has generated data from a study designed o compare the soil persistence of the EC and
CS formulations of Karate. This data is reported in a technical letter, copy enclosed.

Since the soil half-life of lambda-cyhalothrin is typically in the range of 12-40 days, the present
study was conducted over a period of 56 days. The study used a UK loamy coarse sand which has
previously been shown to be similar to US soils. The two formulations were applied to the soil at
a nominal rate 0f 0.5 ppm of active ingredient (equiv. to 50 g ai/ha). The soil was stored in the
dark and samples of soil for extraction and analysis taken at 0, 4, 7, 14, 28 and 56 days afler
treatment,

The chemical recoveries from soil gave half-lives of lambda-cyhalothrin of 11 days for the EC
formulation and 10.5 and 11,5 days for the CS formulations. Cornparison of the decay curves of
cach formulation shows that the rate and pattern of degradation of the ai in the thyee
formulations is very similar. The short half-lives are typical of previous soil studies with this
product, '

Discussio

Given that

- (1) the use rates and reapplication intervals ar¢ the same for the EC and CS formulations and

(2) the CS is a quick retease formulation as demonstrated by the foliar residue decline curves and
the soil persistence data,

Paul Mastradone concluded that existng field soil dissipation studies with the EC would be
supportive of registration of 2 CS formulation and thas new siudies with a CS formulation would
not be required to support its registration.

Please file a copy of this letter, together with the letrer submitted in September for field residues, in the
Karate regisuration file for funire reference, Thank you.

Sincerely,

James M. Wagner
Regulatory Manager

cc: Paul Mastradone

Report Number ZA1249615
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Zeneca is requesting registration of Karate on rice to control the adult rice water
weevil and various other rice insect pests. At the present time, granular carbofnmn is the
only insecticide registered for control of rice water weevil in rice, :

According to the USA Rice Federation, rice pmducuon in the United States (AR, CA,
LA, MS, MO, and TX) was a little over 3 million acres in the year 1995, Of this total
acreage, about 850,000 acres were treated with an insecticide (Zeneca’s estlmates based on
Doane, Maritz and USDA-NAPIAP). The predommatc: use is in CA and LA, accounting for
about 85% (EPA BEAD estimates).” Zeneca, projects. that ‘with registration of Karate on rice,
the rice insecticide market in year 2000 will be changed from a 1995 market of carbofuran
(350,000 to 0 A), methyl parathion. (39( 0 250,000 A), ma,lathlon (50, 000 to 20,000 A),
carbaryl (60,000 to 30,000 A}, and lamhda«cyhalotlm (600, (}00 A). .

Accordmg to Zeneca, one apphcatx_ : _'ould be necessary to contmi the adnlt rice
water weevil, with two appilcatlons occurring mainly in the water«seedesd_areas of the
warmer rice growing regions, typically LA and TX, following & mild winter. these 2
states, Zeneca projects that about 120,000 A would be treated for rice wa _eﬁ\r‘ll and
30,000 of these acres would receive a second treatment for this pest. Zeneca defines a
typical application rate as 0.03 1b ai/a. -

ACTIVE INGREDIENT;

Lambda cyllothrin: _
L a(§*)-3a(Z) £-cyano-(3-phenoxyphenylymethyl(:)- cns_3~
triflnoro-1-propenyl-2,2- d|methylcyclopmpanecarboxyiatc

INERT INGREDIENTS:........................... e, eerernn. 86.9%

(EPA Reg. No. 10182-96)

Excerpted from proposed draft labeling mc | 31, 1996:




Rate: 0.025 to 0.04 b aifa (3.2 to 5.1 fl 0z/A)
Maximum seasonal use: 0.12 1b ai/A; 3 applications allowed

Do not apply more than 0.08 1b ai/A within 28 days of harvest or more than 0.04 1b ai/A
within 21 days of harvest.

Ground or aerial application

Apply as required by scouting. Timing and ffcqilency of application should_be based on
local economic thresholds. Determine the need for repeat applications, usually at intervals of
5-7 days, by scouting.

Rice water weevil (dry seeded rice)- make a foliar application as indicated by scouting for
the presence of adulis, usually within the time frame of 0-5 days after the permanent flood
establishment. Application must be made within 10 days from starting permanent flood.

. Rice water weevil (water seeded rice)- make a foliar application after pinpoint flood when
rice has emerged 0.5 inch above the water line. Under conditions of prolonged migration
into the field, scout the field for rice water weevil adults 3-5 days after the initial treatment
and, if needed, apply a second application within 7-10 days. Determine the need for repeat
applications, usually at intervals of 5-7 days, by scouting,

Green bug is known to liave many biotypes. Karate may only provide suppression, If
satisfactory control in not achieved with the first application of Karate, a resistant biotype
may be present, Use alternate chemistry for control.

Karate can safely be used when propinil products are being used for weed control.
100.4

The draft label lists the following insect pests: rice water weevil (adult), rice stink bug, true
. armyworm, fall armyworm, yellow-striped armyworni, chinch bug, grasshopper species,
leafhopper species, oat birdcherry aphid, and green bug.

100.5

Excerpted from proposed draft labeling received J_ii_ly 31, 1996:

This pesticide is extreniely toxic to fish and aquatic organisms and toxic to wildlife. Do not
apply directly to water or to areas where surface water is present or to intertidal areas below
the mean high water mark. Do not apply when weather conditions favor drift from treated
areas. Drift and runoff from treated areas may be hazardous to aguatic organisms in
neighboring areas. Do not contaminate water when disposing of equipment washwaters.




Do not use treated rice fields for the aqﬂacuItum of edible fish and crustacea.

This product is highly toxic to bees exposed to dlrecz treatment or residues on bloonting
crops or weeds. Do not apply this product or allow it to drift to blooming crops or weeds if
bees are visiting the treatment area,

Do not release flood water within 4 days of*an application.

Spray drift precaution: Observe the foilowmg precautions when spraying in the vicinity of
aquatic areas such as lakes; reservoirs; rivers; permanent streams, marshes; or natral
pands estuaries and commercial fish. ponds Do not-apply by ground within'25 feet, or by
air within 150 feet of lakes, reservoirs, rivers, permanént streams, marshes, potlioles or
natural ponds; estuaries and commercial fish farm ponds.

When applying by air, apply in a minimum of 5 gallons of water.

Karate is a restricted use pesticide due to toxicity to fish and aquatic organisms,




161.0

101.1  Discussion

Zeneca seeks to register lambda-cyhalothrin as a replacement for carbofuran ‘for contro} of a
major rice pest, the rice water weevil. To date, carbofuran is the only insecticide registered
for control of this major pest. Two Section 18 have been previously grante{i for Karate on
rice:

o Texas (1993)- estimates of total acreage to be treated 100,000 acres or about 34
percent of the Texas rice acreage for control of fall armyworm; maximum of two
applications applied at max. of 0.04.1b ai/A; apply only before permanent flood when
rice stands are threatened; no apphcatlon within 500 feet of moving water or public
fish-bearing waters, either moving or standmg {W. Rabert review dated 2/1/94;
D193208).

0 Louisiana (1996)- estimates of total area to be treated 50,000 to 200,000 acres for
control of rice water weevil; maximum of two applications applied at rate of 0.03 Ib
ai/a; apply only after signs of rice water weevil infestations as evidenced by the
presence of feeding scars on rice foliage (J. Edwards review dated 6/28/96;

D225814). According to LA researchers, this'Section 18 was granted too late in the
season to be used,

Excerpted from EFGWB fate and transport assessment for rice:

The major route of lambda cyhaloﬁznp dlSSlpatl{)fl appears to be from buldmg to soil
particles (Freundlich K, = 261 ~ 4649) followed by microbial-mediated soxl matabohsm
(t1/2 = 7-30 days in acrobic and anaerobic, nc_l_it_iqns). Abio__ric__ processes -appear to play a
minor role in the insecticide’s dlssxpatlon under most environmental conditions (stable to
hydrolysis at pH 5 and 7, (1/2 = 7 days at pH 9; t1/2 = 34 days for photodegradatxon on
soil). Acceptable and supplemental field: drsmpanon half-lives of 12-40 days-were reported.
Lambda-cyhalothrin residucs could reac!} surface waters via spray drift or_:'-"dsorb&d to soil
particles transported with runoff. Bloaccuniulanon factors of “? to 7340X :ere reported for
fish viscera; depuration was > 77%. PSS -

No aquatic environmental fate studies am' available Accordmg;
correspondence to RD dated 7/25/96 the required aguatic field dissipation and -
aerobic/anaerobic aquatic metabolism studies will be submitted by May, 1997
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Sediment adsorption and bioavailability need to be addressed by EFED, Pyrethroid
aquatic sediment toxicity data and a vegetative filter strip literature review are currently in-
house. The projected due date for the first review of these studies is early 1997. An
ecological risk assessment review by Duluth, followed by review by the Scxence Advisory
Panel, and then determining applicability to other pyrethroids, is projected to be completed
by 106/97.

The EEB reviewed one sediment study (D188684, MRID 42676702) in which carp
(Cyprinus carpio) and daphnids (Daphnia mggug) were exposed to cyhalothrm with and
without sediment. The results indicated that sediment would sorb some cyhalothrin or
otherwise make it unavailable for assimilation by the test organisms. However, EEB
determined that it would be difficult, if not impossible, to relate the results of these studies to
actual field conditions,

101.2.2

All ecotoxicity guideline requirements are satisfied. Based on acceptable acute toxicity
data, technical grade lambda-cyhalothrin is characterized as:

<

moderately toxic to mammals.

practically nontoxic to avian species ..

e

<

highly toxic to honey bees; mcderét,'e.:ly. repelient in the field

<

very highly toxic to aquatic animals

Toxicity to Terrestrial Animals
Birds

Results of avian acute oral toxicity studies using the technical grade of the active
ingredient (TGAIT) of lambda-cyhalothrin are tabulated below,

Avian Acute Oral Toxicity

Study
Species % # LE30 (ma/kps  Toxizity Category Clitadion Clansification

Mebiard duck 9% > 3950 practically non-goxic GO259807 Cars
Ay platyrhpnchos)

Because the LD50 falls in the range of >2000 mg/kg, lambda-cyhalothrin is
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categorized as practically non-toxic to avian:species on an acute oral basis. .

Resuits of two avian subacute dietary :stu(_iie;s using the TGAI are tatiﬁlate;_j below,

Avian Subacute Dietary Texicity _
S-Day LCS0 n L Study

Species % sl {ppins) Toxicity Category Citstion . Classification
Morthern bobwhite quail 96.5 >35308 practically non- PI259807 - Core
{Colinus virginionus} texiz R

Mallard duck 96.8 348 sfightly 1oxis 00259807 Core

tAnax plaryrhynchos} ot

Because one of the LC50 values falls in the range of 1001 - 5000 pym lambcla
cyhalothrin is categorized as slightly toxic to avian species on a subacute dxem’y basis,

Results of avian reproduction studies u_"sing the TGATI of }ambda—cyhafiothrin and the
TGAT of cyhalothrin are tabulated below.

Avian Reproduction

NOECA‘[DEC .;; LOEC .- cianel, o Swdy
Species % ppry © ¢ . Eodpeims Cistion” Claxsification
Northern bobwhite qusil .l NOEC =»56 e emmidpoints effected 00073939 . Care'
{Cofine virginiaras) feyhalothrin) highest dose Roberts et af
lested (L9332
Mallard duck 92 SESG number of eggs 1aid 00073939 Supplementall
{Anas plaryrhynches} {eyhalothrin Roberts ef af
{1983y -
. 963 (ambda-  NOEC 30 00 endpoints offected 41512101 Core
cyhaltothring highest dnse Beavers ot of
teated {1989y

P Cyhalothrin, the parent compound, consists of two pairs of isomers; one of the two pairs s lsmbda-syhalothein. - Lambda-cyhalmbrin is
expected (0 be morw toxic hecause It Iv the hiologieally sctive portion.  EEB accepted eyhalothsin hobwisite data__ux su;rporl of registration
of lambda-cyhalodiing however, 4 sow mallsnd suady was r@qﬂlr&ﬂ with Iambd&cyhalm}mn' 3 oh

? DER vould uot be located to determine reazon for study wpplemml mms

Based on the results of the mallard repmducaon study, }mbda—cyhalothrm s NOEC
for chronic reproductive effects is > 30 ppm (no endpmnts effected).

Mammals

Rat toxicity values for lambda- cyl;al{)thm obtamed fmm the Agency .s Hea}th Effects
Division (HED), are tabulated below.
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Mnromalian Toxieity

Test Toxicity Effertod
Species % u Type Yafue Endpoints Chation

labotatory tat 92.6 e oral . 56 mglky - QO5HM
(Rartus norveglenus) : _ {fermalen)
' T mgikg

{males}
926.5 %-day feading NOEC=50  body weight 005316
. ppm gain reduction

LOEC =
I open

Because the LD30 values falls in the range of 51- 500 mg/kg, lambda-cyhalothrin is
categorized as moderately toxic to mammalian species.

Insects

Results of honey bee acute contact studies using the TGAIY and a formulated product
are tabulated below.

Wontarget insect Acute Contact Toxicity

LD50 e . Snxdy
Species % ai {ppltee} Toxichty Category Chstion Clussification
Heney bes 26 0.908 highly toxis 40052409 Core
{Apis mellifera) Gough et af
(984}
* 5.04 0.483 . * Core

Because the LD50 is <2 micrograms per bee Iaznbda~cyilalothnn is categorized as
highly toxic to bees on an acute contact basis.

Although bees are highly sensitive to--Karate-,. studies have demonstrated that bees are
also moderately repulsed by the chemical. Results of a honey bee toxicity of residues on
foliage study in which Karate 1E was applied aerally to seed alfalfa at application rates of
0.0075 and 0.015 Ib ai/a showed significant mortality for caged bees (89.2 % morality at
0.015 1o ai/A, 50.47% monality at 0.0075 1b ai/A), but for uncaged bees, visitation was
suppressed 41 to 54% for 2 days, indicating repellency. EHB has concluded from the results
of this test that Karate is moderately repellent to honey bees in the field, thus significantly
reducing residual toxicity hazard,

Toxicity 10 Aquatie Animals




[NOTE: Toxicity values are expressed in terms of parts per trillion]
Freshwater Fish and Invertebrates
Results of freshwater fish toxicity studies using ilie TGAI are tabulated below.

Freshwater Fish Acute Toxicity

S6-hour : Suidy

Species % al LCHY (ppt) Toxicity Category  Citation Clageification
Raiobow wout 98 240 very highly toxie 00289807 - .. Core
{Oncarliynchus mykiss} R.W. Hill (1984)
Fathead minzow 96.7 360 very highly toxie 41519001 Supplanental!
{FPimephales promelas) 1F Tapp eval
{1990)

Bloegill eunfish a3 210 very highly toxic DO259807 Core
iLepomiz macrochirus} ROW.HID {19843

. T ¥rs LO3O valie was derived from & range-hinding test for e <lironic senly,

Because the L.C50 values are less than 0.1 ppm, lambda-cyhalothrin is categorized as
very highly toxic to freshwater fish on an aciite basis. Results of formulated product testing
have been cited in previous reviews (bluegill and rainbow trout LC50 values for a 12.9%
formulation = 2,200 ppt and 3,400 ppt, mpectzvely)

Results of a full life-cycle test using the TGAI and formulated products are tabulated
below, S e

Freshwater Fish Life-Cycle Toxicity

HOECHLOEC  MATC Endpoints MRID Study
Species % g (ppi} {pptt Effected CHation Classification
Fathead rainnow 86.7 k) Flovd 43.8 agdult growth; young 41519001 Supplemental®
. {Pimephales survival and growth LE. Tapp ot o (1990}
promelas)
! defined es the g 4ric mesn of the NOEC and LOEC,

* For endy deficiencies see EEB file and Daie Evaluation Record. In memo deted 471 593, BEB determined study was sdeguate for sk
aEEESImOnt PUTPOSES.

Based on the results of the fish llfe»cycle study, lambda- cyhalothnn s MATC is 43.8
ppt for the endpoints adult growth and young survlva}!gmwzh

Results of freshwater aquatic mver:ebrate toxicity testmg using the TGAI are tabulated
below.

Freshwater Invertebrate Acute Toxicity
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48-hour LC50 Study

Species % ai {ppty Toxicity Category Citation Classification
Waterflza 96.5 230 very highly toxic 00U259807 - Come :
Daphnia magnaj E. Farsell «f af

{1984}
- ' 12.9 65 . x Core
" 5.54 44t - - . . Core
amghipod : 94 6.68 . wery highly toxic 00073989 L. Supplementat’
{Gammarus puler) S - M.Y. Bamer é7 i

' Previous BEB reviews indicated an scitte toxitity valse of 360 ppt i‘m ﬂ‘us smzdy This value, 360 ppt, repmsemwé 4 mean of the resuits
of 1w separste tests, The value cited in this table 1s the kywar af lhé two Vihies: - -

¥ These sre BC formulations. For each concentration, :w‘o mp' me 1ests were fun. The valu& cited in this tabia m tiw )
lawver of two valies.,

* Although classified supplementsl, this study is considersd wsetul For risk assesstent pt.t:pmms‘ See DER for smdy dlscrepancies.

Becagse the LCS0 values are less than 0 1 ppm, lambda—cyhalothnn is categonzed as
very highly toxic to aquatic invertebrates on an acute basis.

Results from a freshwater aquatic mvertebrate life-cycle test usmg me TGAI are
tabulated below. o

Freshwater Aquatic Inveriebrate Life-Cyele Toxiaity

2 l-day .
NOHRC/LOEC o Endpoints © . Sy
Species % ai {ppl} MATCY ippty Effected | Citstion . Classification
Walerflea 9.3 8.5118.3 1247 7 Number of 0073989 - Supplemental®
(Daphnia magna) : offepring per M.1. Hamer o1 af .
T : ‘f@l sl : {(1985)
- o4 1.9813.5 2.632 aduls surival; A1217501° . . Supplemantal’

Number of young

' defined as the geometric mean of the NOEC and LOEC:

* Allseugh both smdies are classified as supplemental, BER has d@!&m‘linexﬁ ﬁlal there {5 suffictent mfor‘m&tmn |19 a&nlaatg the chronic
effects to invertebrates in 4 risk assessment (memo A, Maciorowski t G, um datind 47124935, o

Based on the results of the freshwater mvertebratc life-cycle study,’ lambda—
cyhalothrin’'s MATC is 2.6 ppt for the endpoints adult survival and number of young
produced.,

Estuarine Fish and Invertebrates
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0 Resulls of acute toxigity ie
blow.

E@tuannaf’v‘[amcﬂﬂa Acutz Tax.'wf?.r'y -

E@xi@s . %}
_é?;updmad minnow . ) L5
o YCyprinadan viritgamus)

Becau&c the LC50 lS_lESS than .1 ppm Izmbda-{:yhaiotlmn ig c&tegonmd as vexy
hlghly toxic to estuanneim . ! :

Epecies

Eheepatiatd Minsuw B
{Cyprinisdon
wuzrir g

b defined w the gromeitic mean of the NOEC m;i'm
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Risk characterization integrates the results of the exposure and ecotoxicity data to
evaluate the likelihood of adverse ecological effects. The means of integrating the results of
exposure and ecotoxicity data is called the quotient method. For this method, risk quotients
(RQs) are calculated by dividing exposure estimates by ecotoxicity values, both acute and
chronic.

RQ = EXPOSURE/TOXICITY .

RQs are then compared to OPP’s levels of concern (LLOCs). These LOCS are criteria
used by OPP to indicate potential risk to nontarget organisms and the need to consider
regulatory action. The criteria indicate that a pesticide used as directed has the potential to
cause adverse affects on nontarget organisms. :LOCs currently address the following risk
presumption categories: (1) acute high - potential for acute risk is high regulatory action
may be warranted in addition to restricted vse classification (2) acute restricted use - the
potential for acute risk is high, but this may be mitigated through restricted use classification
(3) acute endangered species - the potential for acute risk to endangered species is high
regulatory action may be warranted, and (4) chronic risk - the potential for chronic risk is
high regulatory action may be warranted. Curreatly, EFED does not perform assessments
for chronic risk to plants, acute or chronic rigks to nontarget insects, or chronic risk from
granular/bait formulations to mammalian or avian species.

The ecotoxicity test values (i.e., mmsurement endpoints) used in the acuta and
chronic risk quotients are derived fmm the results of required studies. Examples of
ecotoxicity values derived from the results of short-term laboratory studies that assess acute
effects are: (1) LC50 (fish and birds) (2) LD50 (birds and mammals (3) EC50 {aquatic plants
and aquatic invertebrates) and (4) EC25 (terfestrial plants). - Bxanples of toxicity test effect
levels derived from the results of long-term laboratory studies that assess chronic effects are:
(1) LOEC (birds, fish, and aquatic mve,twbrates) (2) NOEC (birds, fish and aquatic
invertebrates) and (3) MATC (fish and aquatic invertebrates). For birds and manunals, the
NQEC value is used as the ecotoxicity. t&s value in assessing chromc effects,. _Oth&r values
may be used when justified. Generally, C (defined as Ihe gmmetn C mean of the
NOEC and LOEC) is used as the ecotoxicity fes > [
and aquatic invertebrates. However, the NOEC is used if the measureme it cnd pomt is
production of offspring or survival. .

The ecotoxicity values used in the risk assessments for this chem_lcal.'zf_i}e_;.}isted below.

mallard LC50 >3948
mallard NOEC > 30 ppm
male rat LC50 =79 ppm
rat NOEC =50 mg/kg

- amphipod LC50 =6.7 ppt
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daphnid L.C50= 230 ppt

daphnid MATC =2.32 ppt

bluegill LC50 =210 ppt

fathead minnow MATC =43.8 ppt
sheepshead minnow LCS0 =807 ppt
sheepshead minnow MATC =308 ppt
mysid shrimp LCS0 =4.9 ppt

mysid shrimp =MATC 0.318 ppt

[Note: separate risk assessments were performed for daphnid and amphipod for acute effects,
since results of acute laboratory studies show species sensmvxty to be variable (30X
difference in acute toxicity between the two.]

Risk presumptions, along with the corresponding RQs and L.OCs are tabulated below.

Rizk Presumptions for Terrestirial Animals

Risk Presumption RQ LOC
Birds
Acute High Risk EBCYLCED or LSO saft® or LDSOMay’ es
Acute Restricted Use EEC/LCS0 or ED50/sifl or LDSOMsy {0r LDS0 < 50 02z
mgfkg)
Acute Endangered Species EEC/LOCSD or LD50sght or L1050/ day 0.4
Chronic Risk EEC/NOEQ i
Wild Msmimals
Acute High Riek BEC/LCS0 or LDSOsqft or LDS0/day 0.5
Acute Restricted Use BEC/LCH0 or LD30/eqgft or LDS0May {or LD < 50 [
glkg)
Acute Endangered Species - EBC/LOS0 or LS50 eqil or LBS0/day 0.1
Chronic Risk BECINOSC 1
! sbbmvlalmn for Extimased Bnvironmentst Commml:cm (gpm} on aviin/mamnutian food Hems
el * mp of toicant vopsumed/da
LD30 * wi, of bird LI¥S0 * v of b:rd
Risk Presumptions for Aquatic Animals
Risk Presumption RQ LOC
Acute High Rigk BECY/LCS0 or EC50 0.5
Actrie Restricted Une EEC/LCS0 or BO50 i
Acute Endangered Species BEC/LCS0 or ECS0 0.05

Chronie Risk

EEC/MATC or NOEC

' EEC = (ppm or ppb} in water
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The estimated environmental concentrations (EECs) of lambda-cyhalothrin on various
food items following product application are compared to the chemical’s LC50 values to
assess risk. The predicted 0-day maximum and mean residues of a pesticide that may be
expected to occur on selected avian or mammalian food items immediately following a direct
single application at 1 Ib ai/A are tabulated below.

Estimated Environmental Concentrations on Avian and Mammalian Food ltems (ppm) Following 2 Single
Appiication at | 1b ai/A

EBEC (ppm} EREC {ppm)
Food Htems Predicted Muaximum Residue’ Predicted Mean Residue
Shost grass 240 83
Tall grass 1o k1
Broadlesffforape plents, and small insects 135 45
Fruits, pods, seeds, and large insects 15 7 ‘

* Predicled maximuns and mean residues are for a 1 1b ai/a application mte and ere baged on Hoerger and Kenaga {1972) as modified by
Flatcher ot al. (1994},

For the purposes of risk assessment, three applications at 0.04 b ai/A at § day
intervals were assumed. Avian and mammalian risk assessments were performed using
predicted maximum residues, except that, where LOCs were exceeded, predicted mean
residues were also used. For assessing risk _f__r_om multiple applications, BEECs based on
multiples of the O-day Kenaga values were used.

Rationale For Assumptions: Zeneca says.there will generally be one application per season
(100% of CA rice should be treated this way because 99.9% of that rice is water seeded, so
no treatment is required for terrestrial pests, and in the South, prediction is >80% of fotal
rice treated will receive only one application). The rationale for selecting three apphcanons
(0.04 1b ai/a) at 5 day intervals is:

o the label allows up to three applications

o for one of the target pests, the rice water weevil, information received from the
southern rice-growing states indicates more than one application would probably be
necessary for control (in LA 9/96 comments on EPA’s analysis of rice water weevil
management alternatives it is stated that in LA 100% of the growers currently using
carbofuran would have to make at least two applications using Karate, probably three,
and in some cases, four for RWW control; if treatment for the other pests were to be
added to this the number could. go as high as 6-8 applications) '

la
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o additional rice insect pests are listed on the proposed label, i.e. rice stink bug (late
season control), grasshoppers (middle-to-late season contx‘ol), and armyworms, chinch

bugs and aphids (early season control)

o there were no directions on the draft label specifying when to apply at 0.03 Ib aifa
and when to apply at (.04 1b ai/A; therefore 0.04 1b ai./a was considered typical

0 a 5-7 day re-application interval is specified on the draft labeling

Birds

The acute and chronic risk quotients for Smgle bmadcasz appl;canons of lambda-

cybalothrin produocts are tabulated bclow

Avian Acute and Chronic Risk Quotients for Single Application of Lambda-Cyhalothrin on Rice Based on a

Mallard LC50 of > 3940 ppm and Mallard NOEC of >3 ppm

Chronie
App. Acule RQ R

SitefApp. Rate Mudmum BEEC LSO NOEC (BEC/ {EECY
Method {lbs i/ A} Food ltems Epmy T T (ppan {ppm) CLOSICT NOEG)
Rice 0.04 Shont 10 3048 »30 000 <03
aeris] or grass
grownud

Tall 4 >3045 »30 0.00 <{.13

grass . IR .

Hroadleaf 5 »3048 >30 0.00 <037

plante/lnsecls

Seeds 1 > 1548 >30 0.00 <0.03

The results indicate that for a single broadcast application of Iambda-cyhalothrin, no

rate.

avian acute or chronic levels of concem are exceeded at the maximum proposed application

The acute and chronic risk quotients, for multiple broadcast applications of lambda-

cyhalothrin products are tabulated below.
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Avian Acute and Chronic Risk Quotients for Multiple Applications of Lambda-Cyhalothrin on. Rice Based on a
Mallard LC50 of >3950 ppm and Mallard NOEC of >30 ppm

App. Rate Chronic
{ibs 53 A) ) Acute RQ  RQ
Shus/App. Mo, of Manirmm EEC L5k NOEC (RECY {BRC!
Method Apps, Food tems {ppm) {ppemy fppm) LCSH NOEC)
Rice 0.04 ) Shon 30 > 3050 >3 <001 < 1.00
aerial RrEsH
r ground
TFalt 1z > 3050 >30 4.00 <0.40
grass
Brosdlcal &3 »3950 >30 0.00 <050
plants/Insesis
Seeds 3 =3930 >30 0.00 <010

i EECs wre based on muitiples of Oday Kenega valoss, Azsumes no degrsdation.

The results indicate that for multiple broadeast applications of lambda-cyhalothrin, no
avian acute or chronic levels of concern are exceeded at the maximum proposed application
rate.

Because no avian acute or chronic LOCs were exceeded for single or multiple
applications, the BEEB concludes that minimal adverse effects are expected for avian species,
including endangered and threatened species. The chronic risk quotient was close to
exceeding the Agency’s LOC for chronic effects (EEC/NOEC: 30 ppmy/ > 30 ppm- highest
dose level tested), Chironic risk is not anticipated, however, because (1) worst-case Kenaga
values (short grass} were used; (2) the maximum number of applications, three, but no
degradation assumed; (3) the NOEC was >30; and (4) the most sensitive species, mallard,
was used in the risk assessment (bobwhite quail NOEC = 50 ppm). [Zeneca performed a
risk assessment using unsubmitted mustard green data, with estimated foliar half-lile of 6
days); their assessment yielded an RQ value of 0.28].

Mammals

Estimating the potential for adverse effects 10 wild mammals is based upon BEEB’s
draft 1995 SOP of mammalian risk assessments and methods used by Hoerger and Kenaga
(1972} as modified by Fletcher ef al. (1994). The concentration of lambda-cyhalothrin in the
diet that is expected to be acutely lethal to 50% of the test population (1.CS50) is determined
by dividing the LD50 value (usually rat LD30) by the % (decimal of) body weight
consumed. A risk quotient is then determined by dividing the EEC by the derived LC50
value. Risk guotients are calculated for three separate weight classes of mammals (15, 35,
and 1000 p), each presumed to consume fcur different kinds of food (grass, forage, insects,
and seeds). The acute risk guotients for broadcast application of lambda-cyhalothrin are
tabulated below.
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Predicted Maximum Kenaga Values for Mammalian Herbivore/Insectivore:

Mamsaalian {(Herbivore/Insectivore} Acute Risk Quatients for Single Application of Lambda-cyhalothrin on Rice
Based on & Male Rat LD50 of 79 mg/ke

LHEY BEC

Agplication EEC {ppay) EEC Acute Actite RQ

Method/ Body % Body Rat {ppmy Forege & (ppm) RQ Forage Acule RQ
Rate Weight Weight LD Shon Small Largs Short & Simall Large
in Ths aifA {2} Conmmad (kg Grass Insects Insests Grase Insects Insec
Rize

seriaf or

ground

0.04 15 95 g 10 3 ! 0.12¢ 006 0.01
0.04 35 G 9 i & i 0.08 008 - 0.0
0.04 1666} 15 Fi% 10 5 H 0.02 0.01 {00

* exeeeds LOC for endangered epecies (0.1}

i RQ s 4 i
. LD30 {mgikg)/ % Body Weight Consumed

Predicted Mean Kenaga Values for Mammalian Herbivore/Insectivore:

Mammalian (Herbivore/Insectivore) Acute Risk Quotients for Single Application of Lambda-cyhalothrin on Rice
Based on a Male Rat 1.D50 of 79 mg/kp

Stef LEC
Applicstion EEC {pgrnn) EEC Acute Acute RQ
Mathol/ Body % Body Ral {ppm) Fomge &  {ppm) RG Forage Acule RQ
Rafe Weight Waight LBS0 Short Sl Large Short & Smail Large
in b ai/A iz Consumad (mpikg)  Grass Insects knsects Grass lpsects Inzeats
Rice
aerial or
ground

. 0.04 15 95 79 34 3 1 0.04 006 6.01
0.04 15 (243 7 34 5 1 0.03 G.04 0.6¢
0.4 1600 15 9 34 4 1 0.0 [1E121 .00

LBS0 (mgfkgy! % Body Weight Conzumed
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Predicted Maximum Kenaga Values for Mammmalian Granivore:

Mummatian (Granivore} Acute Risk Quotionts for Single Application of Lambda-cyhalothrin on Rics Based on a
Male Rar LDS) of 79 mg/kg

Gites
Applicalion Body % Body Rt EEC
Method/Rale in Weight Weigh LD5} {ppm) Actile ROy
s alfA ig) Consunud {ragfky) Seads Sends
Rise
serial or ground
0.04 t5 2% Ky t 4.00
0.04 to3s 15 79 1 0.00
0.04 100 3 i t 0.00
PRQ = EEC fppm)

LRSS0 {mpfkgy % Body Weight Conmumied

Predicted Maximom Kenaga Values for Mammalian Herbivore/Insectivore:

Mammalian (Herbivore/Insectivore) Acute Risk Quotients For Multiple Applcations of Lambda-cyhalothrin on
Rice Bazed on a Male Rut L.D50 of 79 mgikg

EEC Avuis
Sitaf ZEC {ppray BEC Acule RQ
App. Mathod/ Body % Body Bml {ppms) Fersge &  (ppm) RQ Forage Acule
Rale in fhs ailA Weigh Weighi D50 Shon Smal} Large Shont & Smell RO Large
(Mo, of Apps.} i Consumed {mglkgy  Grass nsexts Insects Girass tasecis insesls
Rize
rerial nr ground
.04 {3) 15 05 7% 30 13 1 0.36% Q.I8* 0.04
G.04 3) 33 L) b 30 5 3 0.25%¢  Q.]3% 0.03
0.04 3y L0 5 T3 34 i5 3 0.06 0.03 0.0t

* axceeds LOC for endangered epecies (.13
*% exeeeds LOCs for endangered species snd restricled use 10.2)

'RQ = BEC fppm)
LDS0 Gagdkgy % Body Weight Consumed
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Predicted Mean Kenaga Values for Mammalian Herbivore/Insectivore:

Muammalian (Herbivore/inseclivore) Acute Risk Quotients For Multiple Applications of Lambda-cyhwlothrin on
Rice Based on a Male Rav LD50 of 79 mg/kg

EEC Actite
Site/ EEC {ppm) EEC Acute RQ
App. Mettwod/ Body % Body Rat ppm) Fomge &  {ppm) RQ® Forage Acuts
Rate in ths aifA Weight Weight LI5S0 kot Suat) Large Short & Bmali RQ Large
{NHa, of Apps.) {g3 Consumaed {mgikg) Graxs Ingects Insacts Grass Isecty lnmects
Rice
aerisl or ground
0.04 (3} 5 95 9 {1 54 3 0.12+% 0.06 0.04
04.04 (3 35 (23 749 {183 5.4 3 .09 Q.05 0.03

004 (1 J004 s ki 10.2 5.4 3 0.02 0.0} 0.0t
* exeeeds LOC for endangered species (0.1}

T RQ = EEC {pom)
. LD50 fmgfipl % Body Weight Consumed

Predicted Maximum Kenega Values for Mammalian Granivore:

Mammalian (Granivors) Acute Risk Quotients for h;i:;ltip!e Agpplications of Lambda-cyhalothrin on Rice Based on
a Male Ra: LDSO of 79 ma/kg ’

Sitef

App. Method/ Rate  Body % Body Rat EEC

i s gifA Weigin Weight LES0 ppon Acuts RO
(Mo, of Apps.) (gt Constsmed {makg) Sendx Seady
Rice

serinl or ground

0.04 {3) i5 2t ™ 3 0.0

0.04 (3) 35 i5 kil 3 .01

0.04 (3} OO0 3 74 3 0.90
TRQ = EEC {epm)

LD20 (mgfkgV % Body Weight Consumad

The results for single and multiple broadcast applications of lambda-cyhalothrin show
the following:

o where mean Kenaga values were used to predict exposure, the endangered species LOC
was exceeded for small inammals (15 g) for the short grass Kenaga value/multiple application
scenario.

o where maximum Kenaga values were used to predict exposure, the restricted use and
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endangered species LOCs were exceeded for small mammal and medium sized mammals (15
g and 35 g) for the short grass and forage/small insects Kenaga values/multiple application
scenarios.

The chironic risk quotients for broadcast applications of lambda-cyhalothrin are
tabulated below.

Mammalian Chronic Risk Quatients for Multiple Applications of Lambda-cyhalothrin on Rice Based on a Rat
NOEC of 50 ppm

2

Application

Sire/Application Rate in Jbs aifA Muxinwm EEC Chronic RQ
athod Mo, Apps.} Food Heins . {ppm} NOEC (ppm) (EEC/NOEC)
Rice 804 (3 Short 30 50 0.60
agrial oF ground grass

Tal 12 50 0.24

£TaSE

Broadjeaf 15 50 0.30

pixits/lnsecis '

Seads 3 50 G.06

' EECs re based on muoitiptes of O-day Kenega vatues snd sssumes no degradation,

The results indicate that for multiple broadcast applications of lambda-cyhalothrin, the
mammalian chronic level of concern is not exceaded at the maximum proposed application
rate.

it appears that mamimals are more sensitive to lambda-cyhalothirin than avian species,
because some of the mammalian acute LOCs {(endangered species and restricted use) were
exceeded. Minimal adverse acute adverse effects to mammalian species, including
endangered species, are anticipated for the following reasons: (1) the RQs derived from
multiple applications were based on multiples of 0-day Kenaga values where no degradation
was assumed; (2) the multiple application scenarios assumed worst-case, i.e. maximum
seasonal use rate of 0.12 1b ai/A; (3) mammalian species found in rice fields would normally
be associated with border habitat because fields are generally flooded, where residues would
be expected to be significantly less; and (4) there are no endangered/threatened small
mammials of size 15 gram or less occurring in rice fields (see Section 101.3, Endangered

Species).
Insects

Currently, EFED does not assess risk to nontarget insects. Resulis of acceptable
studies are used for recommending appropriate label precautions,
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The EFED does note normally receive toxicity information on amphibians; such
information is unavailable for karate. However, it is assumed that amphibians, including
frogs and salamanders associated with aquatic habitat are at least as sensitive as fish to
karate. Risk tfo these organisms is expected to be equivalent to risk to fish,

In its review of the Section 18 for Karate on rice, EEB identified three potential
scemarios for entry of lambda-cyhalothrin residues into non-target aquatic areas: spray drift,
runoff (e.g. breach of levee caused by heavy mins) and pianned drainage (e.g. prior to
harvest or for weed control). Other potential scenarios for entry of lambda-cyhalotlirin
residues into non-target aguatic are secpage and leaching. However, based on lambda-
cyhalothrin’s environmental chemistry attributes (e.g. high Koc value), seepage and/or
leaching are not considered potential routes of exposure,

Nontarget aquatic areas include:

estuarine areas in close proximity to rice fields

crayfish farms in close proximity to rice farms

catfish farms in close proximity to rice fields

recreational areas (whether thiey be man-made canals or natural waterways) in close
proximity to rice fields :

o refuge/sanctuaries in close proximity to rice fields

o N o T o % o

The routes of exposure of lambda-cyhalothrin residues into non-target aquatic areas
mclude:;

0 spray drift
o overflow (e.g. breach of levee caused by heavy rain)
. o planned drainage (e.g. prior to harvest for weed control).

For the aquatic risk assessments we made the following assuniptions:

o typical application rate = 0.04 1b ai/A
o both 1 application and 3 applications § day intervals were modelled

{the rationale for these assumptions was provided in the Section Exposure and Risl
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Several EECs were calculated, These are described below.

1. EECs in Adjacent Nontarget Bodies of Water (e.g. unintentional spraying)
From Aerial Application

Following EEB's nomograph (Urban and Cook, 1985) nsing the 6" depth scenario,

the expected environmental concentration of lambda-cyhalothrin from direct application is
calculated as follows:

single-application:
0.04 Ib ai/A X 734 ppb X 0.02 = 0.587 ppb

multiple application:
0.04 1b ai/fA X 734 ppb X 0.02 X 2.48 = 1.245 ppb

2. EECs in Adjacent Nontarget Bodies of Water Based on Spray Drift (Aerial
and Ground)

Following EEB’s nomograph (Urban and Cook, 1985) using the 6" depth scenario,
the expecied environmental concentration of lambda-cyhalothrin in an adjacent body of water
{based on a 5% drift loading aerial/ 1% drift loading ground application) is as follows:
Single Application;

(Aerial) 0.04 Ib ai/A X 0.05 (spray drift) X 734 ppb X 0.02 = 0.029 ppb

(Ground) 0.04 Ib ai/A X 0.01 (spray drift) X 734 ppb X 0.02 = 0.006 ppb

Multiple Applications:

(Aerial) 0.04 b al/A X 0.05 (spray drift) X 734 ppb X 0.02 X 2.48= 0.072 ppb

(Ground) 0.04 Ib ai/A X 0.01 (spray drift) X 734 ppb X 0.02 X 2.48= 0.015 ppb

(how the 2.48 factor was derived: 3 applications 5 days apart; the amount in the field
immediately after the third application, considering degradation at 48-day half-life of loading
from first and second applications)

3. EECs in Nomtarget Bodies of Freshwater Based on Rice GENEEC Model

A preliminary GENEEC program was developed by the ERGWE to mode! the aguatic
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rice scenario. Attachment I contains a Hsting of the environmental parameters used in the
model. It was assumed that only 1.67% lambda-cyhalothrin was available in the water
column. The aqueous metabolism half-life used was 48 days. This half-life was based on a
crude estimate derived from available terrestrial fate information. The derived BRCs are
based on ground application, EECs for aerial application would be slightly less than this,
about 10%. The rice paddy is assumed to be filled with 4" of water. A 2X dilution factor
was assumed (equal volume of lambda-cyhalothrin treated rice water going into equal volume
of water).

The BECs for overflow/drainage reflect both the proposed label recommendation of a
minimum 4-day holding period and a 30-day holding period. The EECs for overflow/
drainage also reflect both single and multiple applications (3 at 5 day intervals).

The values for rainfall/overflow represent concentrations in surrounding bayous
caused by overflows due to the occurrence of a one-in-ten year maximum 24-hour rainfall
event thirty days after the final application. .

4. BEECs in Estuaries

The GENEEC rice model is inappropriate for estimating exposure in estuarine bodies
of water. Furthermore, models currently used do not provide useful chronic EECs. For
purposes of estuarine acute risk assessment, a “rough" aquatic EEC (acute) was derived by
comparing modeled and monitored values from a rice herbicide, thiobencarb, and comparing
the values to lambda-cyhalothrin using the following formula:
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Lambda-cyhalothrin on Rice: Description of habitats associated with the various exposure

scenarios

Exposirs Beseription of Hebitat for which EECs Apply

Sconarnio

Drirect The rice field itvelf, and relatively swnall, shallow ditches snd canals between rice fields that msy insdverenty
serial raceive direct application during eerial spraying, This would rarely be esfunrine habitst,

Spray Drift Ponds, marshes, ditches, canals, streartis, bayous and estusries adjacent to rice fielis and close enough to be
aerint and ground exposed to spray dnft.

Plapned Drainege snd  Dltches, canals, stredrs, bayous and estusries that receive water discharge from to vice fields, Mt is considersd
Overflow antikely thet ponds or manhies would receive water discharpe from rice fields.

Acute and chronic risk quotients for freshwater fish based on one application are
tabulated below. . '

Lambda-cyhalothrin on Rice: Risk Quotients for Freshwater Fish Based On a Bluegilt LCS0 of 210 ppt and a
Fathead Minnow MATC of 43.8 ppt

EEC
Exposure LC50 MATC EEC 56-Dy Ave. Acute RO Chronic RQ
Scenario {pplis {ppb} (ppb} {pph} {EEC/LCSD: {EECAIATL
Direct 021 0.0438 0.587 0.404 2.80#% 9 AI¥es
agrial . . A "
Spray Drift 0.21 0.0438 0.029 0.020 0,194 0.46
agrial
Spray drifi .21 0.0438 0.006 (.004 0.03 5.09
ground
Plagned Drainsge 0.2 0.6438 1.354 0.244 1.69% 5.5Tens
(4 day degredation}
FManned Drainage 021 0.0438 0243 0.168 1.16#% 1 84w
{30 day dezradation)
Cverflow 0.21 G.0438 0.104 0072 0,50+ g
rainfall AR
Overflow 0.21 0.0438 0.123 . 0.084 0459+ jO2mes
raio bl TX, LA MS A s
Gvesflow 0.2 0.0438 0045 » 0.034 0.23%% 0.78

rainfallfCA

*  excesds aculs high (0.5}, restricted use {0.1) and endangered species .05 LOCs
#* axcesds restrivted wse (0113 and endangeced species (0,053 LOCS
#oé exvesds chronie {1} LOGC
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Acute and chronic risk quotients for freshwater fish based on three applications at 5

day intervals are tabulated below.

Lambda-cyhajothrin on Rice: Risk Quotients for Freshwater Fish Based On a Bluegilt 1.CS0 of- 210 ppt and a
Fathead Minnow MATC of 43.8 ppt

ERC cs
Exponice LS50 MATC REC " 56-Day Ave. Acute RO - ;Chrogie RQ
Seansrio i tepb) {opk) {peb) (BEC/LCS0)  {BECIMATC)
Direst 021 0.0438 1456 1.004 6.93% 22 ws
aetisl
Spray Drift 0.21 0.0438 G072 .05 0.34%+ 1.14%#%
serial .
Speay Drift 0.2) 0.0438 0015 0.0} 6.07¢ 0.23
groungd
Flanned Dmalnage G2l 0.043% 0.901 0.623 £.30v (4. 22%4%
(4 day degradation)
Planned Drainage .21 0.0438 0607 0.415 2.87% 0 47 wek
(30 day degradstivn)
Ovarflow 0.21 0.0438 0.25% 0.178 .23 4 Qs
minfsll/AR
Overfluw 0.21 0.0438 0,301 "0.208 T4z Y
reinfsl /TX LA MS
Overflow 0.21 G.0438 0132 0,083 (.58¢ | GGese
rainfallfCA ; :

* exceeds soute high (0.5), restricted uss 0.1 and endangered spevies (0.05) LOC
* exceeds restricied e (0L13 and/or sndangered species (0: 05) LOCs

¥ gxeoeds chrosie (1) LOC
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The acute and chronic risk quotients for freshwater invertebrates (using the most
sensitive species, an amphipod, for acute and using the daphaid for chronic) based on 2
single application are tabulated below.

Lambda-cyhalothrin on Rice; Risk Quolients for Freshwater Inveriebrales Based On an Amphipod LOSO of 6.7
ppt and a Daphnid MATC of 2.32 ppl

BEC
Expastire LC30 MATC EEC 21-Day Acuie RO Chronie RQ
Scenario {ppb) (ppb) {ppiy Averege {EEC/LES0) EECIMATO)
Direct 0.007 0.0062 0.587 0.510 83 86 253.00%+
aerial
Spray Drit 0,007 0.002 0.029 6.026 4,14% 12.56v
serial
Spray Drift 0.007 0.002 0.006 0.008 0.86+ 2.50%¢
ground
Planned Drainsge 0007 0002 0.354 0.308 50.57° 154.00%%
(4 day degradation}
Planned Drainage G007 0.002 0243 8213 3471 106, 50%%
{30 day degradsiinn
Overflaw 0.307 0002 0.1 0092 14.86% 46.00**
rainfall/ AR
Overflow 0,007 0.002 0.123 0.106 17.57 53.00%+
rainfall/TX, LA MS
Overflow 0.007 0.0 0.049 0043 700 31507

rainfall/CA

¥ excesds scute high {0.5), restricted use (0.1) and ondangered species 0.05) LOCs
& sxceeds the chironic LOC {1)
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ppt and a Daphaid MATC of 232 ppt

Exposure LCSO MATC 21-Day Acuta RQ
Seenatio fppb) {ppb) - . (BEC/LCS0) -
Direct 0.007 0002 . 208 00+
merial

Spray drift 0.007 0052 0.072 10.29¢
aerigl

Spray dnft 0.6a7 2.002 0.5 0.013 2.14%
geound ) -

Planned drainage 0.007 0,002 0.203 0.602 129,00
{4 day degradation) '

Plansest drsinage 0.007 0.002 0.602 0.524 86.00+
{30 day degradation)

Overflow 0.007 0.002 36.86%
rmintsll AR v
Overfiow 0.007 0.002 " a3 00
rainfsll/TX, LA MS

Overflow 0.607 0.602 17 43%
rainfailfCA

* excesds acute high (0.5, restricted nse 0.1 and smlang&md sgwcmss (0 (35) LOC&

**» axceeds e cwonic LOC (1)




The acufe and chronic risk’ quonents;;for fre' hwater inveriebrates (usmg the daphnld)

based on a single application are tabulated beiow‘

Lambda-cyhalothrin on Rice: Risk Quomnts for Fresbv.’ater Invenabmzes Bmd Ona Daphmd LCS(} of 230 ppt
and a Daphnid MATC of 2.32 ppt

EEC
Exposure LCSO MATC EEC 23-Day Acute RQ o Chronie RQ
Scenario (opb) (pphy. (ppb} Average (ERCILCSG .. {BEC/MATC)
Diroct 0.23 0,002 0,587 0.510 2.55¢ 255.00%+¢
serial ’
Spray drift 0.23 0,002 0.0 0,025 0.13%% 12.50%%s
aerial [ T
Spray drif 0.23 0.002 0.006 . 0.005 0.03 §a50ves
ground o
Planned Drainsge 0.23 0.002 0,354 0308 - 1.54% © 154,004
{4 day degradation) o : : o
Panned Drsinsge 0.23 0.002 0.243 0,213 1.6+ 106,500
{30 day degradation)
Ovardlow 0,23 0.002 0.45e% A6, 0gemr
rainfall/ AR . :
Overflow 023 0.002 ‘053 53 fens
ratrifall/FX, LA MS - o B
Overflow 6.23 0.002 0.049 6.043 oiz1%e o 2pspee
rainfall/CA .

¥ gxcends acute high (0.5) LOC

% aweseds restricted nge (0,10 and emimgemj spevies {0,053 LOCs

ok gxeeads the dironiz LOC (1)
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The acute and chronic risk quotients for freshwater invertebrates. (usmg the daphnid)
based on three applications at five day intervals are.tabulated below.

Lambda-cyhalothrin on Rice: Risk Quotients for Freshwa&er Invembrazas Baged 01: a Daphmd LCSO of 236G ppt
and & Daphnid MATC of 2.32 ppt .

gsc . P
Esposure 150 MATC EEC  21-Dwy Acute RQ . Chrosic RQ
Scenario (opb) ippt el Aversge (EEC/LCEDY 0 (BREC/MATD
Direst 0.23 0.002 1456 1.266 6.33% B3RO
aarig)
Spray Grift 0.23 0002 o012 0.063 0.31%% 31,50+
seria) T B . . ]
Spray drif 0.23 0.602 0.015 0.013 G.07#*  eshere
ground L i
Plamited drainage 0.23 0,602 0.503 0.602 193¢ L 301.00%ss
{4 duy degradation) R E
. Planned drsinage 023 .02 0.602 0.524 2.02% 262.00%%*
{30 dsy degradslion)
) Overflow 0.23 0.002 0.258 0.724 Lize 1200
minfall/ AR C )
Overflow 0.23 0.002 0301 0.263 1.31% T T3] s0eke .
rainfalVTX, LA MS

Overflow 0.23 0.002 0122 ) G.105 0.53# L B2 E)ees
rainfalifC A . o .

¥ excesds acute high {0.5), restricted use {0.13 snd emtmgered spesles 5. 05) LOCs
* exceads restricted use {0.1) andfor endangered species {01 {}5} LG

w& pxcesds the chroaie LOC (1)
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The acute risk quotients for 'estuaﬁné_fﬁsh_ based on one application:are tabulated
below. A S

Lambda-cyhalothrin on Rice: Risk Quotients for Esﬂmmefi\danna Fish Based on a Sheepshead Mmzlow LCS(} of
807 ppt and MATC of 308 ppt

._ﬁﬁc -

Exposurs LCS0 MATC BEC 56:Day AcuteRQ i Chronie RQ
Scenario {pphb} {pph}- ~. (ppl) Average (BEC/LCSD) . - - {BECIMATC)
Direct 0.807 0.308 0.587 NfA 0.73% NIA

Aerial

Spray drift 0.207 0.308 0.029 NIA 0.04 NIA

nesial L

Spray drift 0.567 0.308 - 0006 NIA 0.01 T UNIA

groupnd . - .

* excesds the seute high (0,53, restricted use {0,1) and emxsngmd @wi@_:@,OS} LOCs

While the LOC for acute nsk to e&tuarm_ sh is exceefii':d from direct agrial spray,
direct spray to estuarine habitat is expected ta 'occur mfrequently o

The acute and chronic risk quonents_ for estuanne fish based on three. applzcatmns at
five day intervals are tabulated below. ‘Some rcpeazed exposure and chm_mc_ risk is possible
in estuarine habitats because of muitzpl pplications, however, chronic ris :.fquotlems were
not calculated because available models arc not: appmpnatc far cstxmatmg long-tenn exposure
in estuarine habitafs, :

Lambda-cyhalothrin on Rice: Risk Quotients for EMuanne!Marme Ftsh Based on a Sheepshoad anow LC50 of
807 ppt and 308 ppt

EEC. . . Clironic RQ

Exposure LO50 MATC EEC 56-Day Acte RO {EBCF MATC)
Scenatic {pph)} {ppb) {ppb} . Average (EECILCSD)

Cirect 0.507 0.308 1456 N/A 1.50% NjAwsd
aerial :

Spray drift 0307 0.308 0.072 NiA 0.05++ NIAY ¥

azrial .

Spray drift 0.8067 0.308 0015 - RIA 0.02 TR ARRR
ground o : .
Pheorstical 0.807 0.308 SNIA- 0.01 L NAE
Moo EEG _ St A

¥ excesds the scule high (.5}, restricted uge (ﬁ 13 end wdang&wd Ms (ELGS) 1OCs
*® axceeds e restricted use andf or endangesed wpecies 10Cs ‘ )
4%% repoated sxposure iz expectsd to result in chrorio Hisk 'uénm hab:mts with low {fow rates

While the LOC for acufe risk m estuann '_'i" shis exc&eded fmm 'Zdlrect
direct spray fo estuarine habitat is expected to'{}ccu "'_'*mfmquently
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The acute and chrosic rigk quotzents for cstuamc/marme aquatlc 'mvertebrates based
on one application are tabulated i}elow '

Lambda-cyhalothrin on Rice: Rxsk Quoﬂenls for Esmarms!!\’fanne Invertebrates Based on a-Mysld Shnmp LC50
of 4.9 ppt and MATC of 0.318 ppt o .

. 'EEC
Exposure LC30 MATC EEC. . 20-Day Acue RQ T Chronic RQ
Scenario {rpis) (ppty & AppbYy. - - Averape - (EEC/LCSD .- . [EECIMATC)
Direet 0.065 0.0003 587 417400 - A
Aetial . A
Spray drif 0.005 0.0003 . $.50¢ N/A
aarial
Spray drif 0.005 0.0003 - 1z0¢
groand R .
* exceeds the scute high (0.5), restricted use {0."1} and eémj d ipecies (0.05) LOCs

While the 1.OC for acute nsk to esmarme mvertebrates is exceeded from djrcct aerial
spray, direct spray to estuarine habuat is expectad to oceur mfrequent}y

The acute and chronic risk quotlents for esmannefmmnc aquatic’ mvertehmtes based
on three applications at five day intervals are !abula!cd below. .

Lambda-cylialothrin on Rice: Risk Quotients for EstuarmefManna Invertebrates Based on’ a Mystd Shnmp LCS50
of 4.9 ppt and MATC of 0.318 ppt

EBC )

Exposure LSO MATC - EEC 21-Day Ace RO . Cheosio RQ
Seenaric (ppl) (pph) ' (ppb) 5. Average {BEC/LCSE 0 {EEC/MATO)
Direct 0.003 0.0003 : 20930% . LpuArs
aerial ) ’ ’ '
Spray drift 0.005 0.0003 14 .40% L CNIAYE
aerisl B
Spray dnift 0.005 0.0003 3.00¢
grotind
Theorstical 8.005 0.0002 . l'L.;i_Z‘.*
Manitored BEC S C T

* excouds the acute high (0.5), restricted use (0. t) and mdangm'@d species '{}5) LD

7 repested exposure {x expected 10 ramlt in chironie risk § it estuaring hsb_ i _irsw flow rates

While the LOC for acute risk to estuarine fi Sh'-‘ls exceeded from
direct spray to estuarine habitat is expected to occur mfrcqnentiy




A summarization of the acute RQ exceedences is provided below. Bﬁidﬁd numbers
and text denote exceedance of high risk L()C :

1. Acute Risk Quotients/Single Apphcatio

ACUTE RISK QUOTIENTS

Single Application Direct Spray .3 ;_mmd Disinage- Afor | Reinfisl- Overliow |
bayi g : Bvents o
Air Ge 4 ‘30 CA TX.LA,
M8
Freshwater 2.8 .1 * | v 12 0z 8.3 8.4
Flsh '
Preshwater 84 4.1 0.9 51 38 7 1B 18
Inven {Amphipod}
Frechwater 2.6 0.1 * 1.5 1.1 0.21 045 0.53
Invert {Daphnid} :
Brmarine Fish 0.70¢ . » . i} diods not exceed for theoretioat monitored REC
Estuarine 117s+ 6 1.2 Zitor g::_maim monitored BEC |
Invertelirates R
* Mo LOK5 exceedmt :
** Direct applicstion te estuarine habitsts i consideted to be an infrequent. muma
2. Acute Risk Qoutients/Multiple Appi_i__cgtiqns_,,__
ACUTE RISK QUOTIENTS
Multiple Applications Birect Spray Piam;ed Bmmag@- Aftar Raiufall- Overflow
(3 &1 § day intervals} Brif Holding - Events '
Period
{Days)
Adr. Gr 4 30 CA TX.LA,
ME
Freshwater 7 0.3 6.07 .3 bR 6.6 2 I4
Fish STty
Freshwater 208 1% L 129 8 ¥ ] 37 43
Invert fAmphiped)
Freshwatsc 6 03 1007 .14 {26 0.5 R T
Invert (Daphnid) - Fa
Estrarine Fish 1.8+ 0.9 * b akms m::é &xm&d for zhenmml mmmcwzt EEC o
Estnatine 291w+ 14 3 1.3 for thmmswal m@mtﬁred EEC
Invertebrates

7 o TOTT excocted

¥ Direct spphication lo estuarine h&bm:s iz eonsiderad to be nﬁ mfmqmn& geournTe.,
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A summarization of the chmmc RQ exceedenoes is provided below

‘Bolded numbers
and text denote exceedance of hlgh nsk I.OC e

1. Chronic Risk Quotmntsmegic Apphcanon

CHRONIC RISK QUOTIENTS |

Single Applicstion Biract Spay . D I’ianwd Dmna\gw After Rainfall- Ova:fimv
Drift "1 HoNing' Bvents

© ) Pered

ADays) -

Aie g 30 b AR €A
Freshwater 9 . 1.6 19 .
Fish '
Freshwater 255 12.8 107 46 ‘B | s
Invertebrate R
Esmarine Fidh a0 ehronie risk, quotients w&m eai&-uist@d ﬁ)r muarine species, however, mulatpia aplwdes of énposure

from dnft or ninoff after’ tepsawé applications may retoltdn sublethat nmﬂm Teproductive
Esarine risk to estuaring species. The EFED mm!udas that the chronic LOC is ww&iﬁd in eenumrine habitats with
lnvertebrite Iw fhow rates. '

* Chrone LOU pof excesded

2. Chronic Risk Quotients/Multiple Applicationis

CHRONIC RISK QUOTIENTS
Sultiple Appheations Direct Spray Pisnned Drainage- Afier Reinfali- Crwrﬁ{:w
Drift : Holding Events
Peyibd
{Bayz)
Air o lar. e fea
MS.
Frestiwiter 23 R 10 B . 1.9
Freshwater 633 3 R 112 133 b 53
tovestelseate o : S R
Estuarine Fieli no chrosic risk éﬁbti.cnts W fmint&d for aﬁuanm samcws, Iwwwer, muih;sle eplwds& nf EXpOSGIE
from drift of runoff ift ‘applications may result in sublethal and/o srodustive
Estusrine risk 1o estuasine specics. wa that the chresic LOC is ex anm iuhimus with
ring _ S ;
fovertebrate low flow rtes.
Chionie LU not exceeded




Results of the acute risk assessment show that kamte rapmscnt& hlgh acute risk under
most conditions. The LOCs for acute hlgh risk, resmeted use and/or endangered specws are
not exceeded under the following circumstances:

O spray drift/aerial application- estnarme f sh (1-app.)

o spray drift/ground applxcatlon- estnarme f‘ sh (l and 3 apps.); frﬁshwater ﬁsh
(1 app.) -

o estuarine theoretical monitored BEEC- esfuarine fish (1 and 3 apps.)
Results of the chronic risk assessment show that the only chronic RQs which are not
exceeded are:

o spray drift/aerial application- estuarine fish {1 and 3 apps.); freshwater fish
(1 app.);

0 spray drift/gronnd apphcanon- estuanne ﬁsh {1 and 3 apps ); freshwater fish (1
and 3 apps.) : E

o rainfall/foverflow Bvent (CA): freshwaterﬁsh (1app

Results of the agnatic risk assessmeni show, in order of highest RQ exceedence to
lowest, for a reasonable scenario (3 planncd dmnage occumng 30 days after a szngie
application):

o chronic/freshwater invertebrate (RQ is approximately 100X tizé_."_{_:'h:i‘enic risk L.OC)

o acute/freshwater invertebrates (RQ is approximately 70X the acute high risk LOC
based on ampfﬁpcd-da_t:_;a)__;-:_

o chronic/freshwater fish (RQ is approximately 4X the chronic nsk LOC)

o acnte/freshwater fish (RQ is approximately 2X the acute mghnsk L{)C)




Incident Data

EEB’s Incident Data System for the chemical iambdaﬂyhaiothnn hsts ﬁve incidents.
In two of these incidents, lambda-cyhalothrin alone was implicated. in the. fish kills. Both
involved use on cotton. In the other three incidents there was only a poss:b;hty that lambda-
cyhalothrin was the cause (e.g. othcr pesticides applied in area, factors unrelated to chemical
exposure, e.g. low DO levels in the water).

Incidents for Lambda-Cyhalothrin

A search was conducted through the Incuient Data'5'-System and The Ecologlcal Inc;dem
Information System to determine the numbfz_r ) '1d_ents Wh.lCh :may have been reported for
lambda-cyhalothrin, also referred to as Karate as the tmde name. ‘The search 1s dated to
5/9/96.

September 1995- A fish kill was. reported to hswe ocecurred in Roseboro, NC on September 1,
1695, Forty to fifty goldfish were found. dead ina small pond. Low dissolved: oxygen were
implicated along with the possibility of- exposum-to Kamte which had been aerzally applied
to a cotton field 0.8 miles away from the po the recommended label rate, Samples
were taken to measure for organophosphale, ‘but no residues were detected. : The ‘report did
not indicate if residue analysis included. synthetic pymthmﬂs such as Karate' (NC
Department of Agriculture, November 30, 1995, 1003826-007). .

July 1994- A fish kill was reported to have occutmd in two sites, Archibald:and.
Louisiana. Karate along with other pesticides, Profenofos, Asana and o{hcr carbamate and
organophosphate were used in adjacent cotton fields. Residue analysis did notinclude
synthetic pyrethroid chemistry. Profemfos was detected (Ciba Geigy, (}ctober 31, 1994,
1001195-001, 002).

August 1994~ Karate was implicated in.a fish'kill. :nC1_;§ent reporied to have occurmd August
6, 1994 in Beaver Dam area of Cumberla 3 '
adjaceat field on July 20, 1994 and Iul_y




indicated that there were low DO levels(I003654-009, NC Department of Agriculture
8/5/93)).

the incident was Autryville, NC. ‘The repo' a_iso-md;cated that no. reszdua ana}ysxs was
conducted on the water samples because:the. DO was measured to be as low.as'0.5 mg/l. The
report indicated that approximately 60 iarge; Jlarge mouth bass were found dead at the site,
(1003654-008, NC Department of Agriculture 8!3!93)}

August 1991- Karate was implicated in a fish. kﬂL in Hahlra ‘GA, after a consxdmble
rainfall”, The investigator reported not observing dead ﬁsh as the complax ant liad found, as
was initially reported. There was a small boundary(buffer strip) betweeﬁ_ epcnd and the
treated cotton field. Samples were taken to measure for residues of Karate but the
investigator indicated on the report that the analytical techmques available'to' the facility were
not capable of measuring for Karate (GA Department of Agriculture, 100921-001).

July 1991- A fish kill was reported on July 30, 1991, to have occurred jn Dublin, Georgia,
approximately July 18, 1991, which included large bass, breams, and catfish (numbers
ranged from 50 to 300 depending on the observer). The Karate(4 0z./3 gallons of water) and
Bidrin(8 oz./3 gallons of water) were applied io a cotton field, ranging from 20 to 50 yards
from the pond, on June 20, 1991. The pond has a buffer strip consisting of 15-20 feet tall
willow and gum trees, and signs of heavy, rainfall were evident, Two more. applzcatmns had
been made to the fields, July 23, and July 27,:1991; and no advarse effects W z’é;obscrved
Small fish were observed still hvmg in th i
mostly large fish had been observed dea
Department of Agriculture, 100922-001),

ults ﬁ%}ﬁ: ms:due analysm not ;‘eported (GA
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101.4 Adequacy of Data

The outstanding data required to support this aquatic use pattern are two
environmental fate stodies: aquatic field dissipation and aerobic/anaerobic aquatic
metabolism.

Sediment adsorption and bicavailability studies are currently under review, as are
droplet size spectrum and field drift evaluation studies.

Data referenced by Zeneca in their risk assessment, but not submitted, include testing

on lambda-cyhalothrin degradates, and a study on effects of Xarate on rice fish culture in the
Philippines.

101.5

The following iabel deficiencies are noted:

1. Specific directions for use, e.g. timing of applications, should be provided for all pests
listed on the draft label. The draft label provides directions for use only for the rice water
weevil,

2. The label should state specifically that- ULV is pmlubxtcd for rice. Otherwxse, it could
conceivably be used in that manner and not-be considered a misuse or violation of FIFRA.

A4 day holding period was pmposed by Zeneca. In the absence of environmental
fate data it is not clear whether this is sufficient time to allow degradation of the parenl
compound and reduce exposure to nontarget animals that may be present in the receiving
waters, EFGWB recommiends that the holding period be extended significantly.

The current label for Karate includes the following language which is intended to
reduce spray drift into aquatic areas: "Do not apply by ground within 25 feét, or by air
within 150 feet of lakes; reservoirs; rivers; permanent streams, marshes, or natural ponds;
estuaries and commercial fish ponds. Increase the buffer zone to 450 feet when-ultralow
volume (ULV) application is made.” This language does not include ditchies, canals, and
other water bodies which are often closely associated with rice fields. ant into these areas
could have adverse effects on aquatic organisms or could affect organisms in larger
downstream water bodies into which these unique rice water bodies drain.- (A Jones to G.
LaRocca; review dated 3/28/97) : . : .

101.6

Tlhe endangered species LOC is exce@dedfor ci;_iéﬁc animals and smaﬂmammals
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Attached is a list of endangered and threatened spemes occurrxng in counhcs in states where
rice is grown, . i

Minimal adverse effects to threatenedfendangemd mamunalian specms _are anticipated.
Although the endangered sp&cnes 1OC was exceeded for small herbivoro: ‘mammals, none
of these species are found in rice fields. Threatened/endangered mammahan'specnes found in
areas where rice is grown include the grey bat, Fresno kangaroo rat, giant kangaroo rat, San
Joaquin Kit fox and Louisiana black bear, and American black bear.

Significant adverse effects to threatened/endangered aquatic animal¥ in habitats near
rice fields is anticipated. The severity would depcnd on the proxxmlty of the speties to the
treated field,

It is anticipated that the glam garter’ snake a resndent of: rice fields i m Caﬁfomna,
could be adversely affected by use of lambda- cyhalotlmz: ‘because it feeds on small fish and
frogs in rice fields and adjoining canals and dltches Both frogs and ﬁsh are pmsumed io be
at risk from karate, -

The Endangerad Species Protection’ Prograxn is expected to become i nal in the future.
Limitations in the use of his chemical will be required tc red
species, but these limitations liave not been defined and may be formulation speuﬁc EPA
anticipates that a consultation with the Fish and Wildlife Service will be conducted in
accordance with the species-based priority approach descnbed in the Progmm'_ - After
completion of consultation, registrants will be informed if any required label modifications
are necessary.  Such modifications would most hkely consist of the generi labci Statement
referring pesticide users to use limitations contained in county Bulletins, -

102.0 Classification

Lambda-cyhalothrin is already classﬁicd as.a “Restricted Use Pestncnde“ bascd on its
intrinsic toxicity to fish and aquatic invertebrates.
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__?-:accouzmng for
about SS% (EPA BEAD estzmates) Zenaca projects that with reglstmtloil of Karate on rice,
the rice insecticide market in year 2000 will be changed from a 1995 market of ¢
(350,000 to 0 A), methyl parathion (390,000 to 250,000 A), malathion:(50
carbaryl (60,000 to 30,000 A}, and. Iambda~cyha}otimn (600,000 A).

Use on rice is divided into three general areas:.the Guif Coast (Texas and Louisiana),
the Mississippi River Valley (Arkansas, Mississippi, Loms:ana and Missouri)'and the
Sacramento and San Juaquin River Valleys:ir .-Cahfomla In California mnety-f' ive percent of
rice-farming takes place in the Sacramento Valley (Bntte Colusa, Glenn, Sacramento,
Tehama, Yolo and Yuba counties). - Rice production in that state began in the early part of
the century and has gradually replaced about mnety»ﬁve percent of the cxlstmg natural
wetland areas. : _

AY: i

Lambda-cyhalothrin is targeted to control the foilowmg ansect pests: ncctWater n_vcevﬂ
(adult), rice stink bug, true armyworm fall armywo __,;fyellow stnpeﬂ x:m, chinch

frame of 0-5 days after the permanent ﬂ_ _
include armyworms (true armyworm, fall a
bugs and aphnds Grasshoppers are mlddl




The draft label specifies a mammum of three. apphcatlons are pers
day reapplication mterva] ACC(}IﬁlIlg to Zepeca, one apphcanon woulcl

water weevﬂ and 30, 000 of the&e acres
Zeneca defines a typical apphcatmn rat
monitoring and techniques and treatmen
water weevil. BEAD estm}ates tllat 1f s

' nc&gmwmg
i W ‘water weevil
control (in LA 9/96 comments on EPA’s azialyms ce water’ wmvll management
alternatives it is stated that in LA 100% of the growers cument}y using 'carboﬁzran would
have to make at least two apphcatlons using Karate, probably three, an me.cases, four
for RWW control; if treatment for the other pests were to be added to ¢ number could
go as high as 6-8 applications). o

Rice Habi

Much of rice farmiand is clnamctenzed" Y| harcl _c]a,ypan,, smls mak:mg the iand
unsuitable for other crops, but ideal for
an extremely important resonrce for rice”
natural) ranging in size from small narroy
farms. These waterways provide an im
serve as human recreational areas. F
migratory ducks and geese. About 60,
public and private sanctuaries for Wild_l‘_

Rice fields provide habitat for a d
year-round basis. Numerous terrestrial anir
areas adjacent to the fields. })urmg fall zmci_ winter,

specnes of birds are known to frequent rice fields. durmg ‘their dnnual ¢
species are known to breed or are dependent to some extent for succes:
resources provided by the rice fields or set~asncles, and 28 species of m
fields (WESCO 1991, WESCO 1994). Seventy. to eighty percent of th
in the Sacramento Va.lley were produced. ihem (conversatmn G. Olson




Society with A. Jones, 2/17/97). A lisiiﬁg of wildlife supported by rice fields is provided in
an attachment to this review.

Rice figlds provide habitat for a diversity of aquatic animals on both a seasonal and
year-rolmd basis. Rice fields occur in coastal plains, tidal deltas and river basins where fresh
water is-available to submerge the land, Agquatic animals associated with the rice paddies,
and/or the surrounding bodies of water include fish, crayfish, and numerous small
invertebrates (e.g. annelid worms, small crustaceans (copepods, amphipods, shrimp,
cladocerans, mysids, saltwater isopods and aquatic insects). Aquatic invertebrates may be
found (1) in the flooded growing rice field; (2) in the rice field after harvest; or (3) in the
surrounding freshwater or estuarine aquatic habitats,

The ecological risks are summarized below.

) use of lambda-cyhalothrin on rice in the US poses a very high risk of acute and
chronic effects to aquatic invertebrates and a medium risk of acute and chronic
effects to freshwater fish in adjacent aguatic habitats. The EFED does note normally
receive toxlcny information on amphibians; such information is unavailablé for karate.
However it is assumed that amphibians, including frogs and salamanders associated
with aquatic habitat are at least as. sensitive as fish to karate. Risk to these organisms
is expected to be equivalent to the nsk expecwd for fish.

0 use of lambda-cyhalothrin on rice. m the vicinity of estuarine areas (1 e. LA and TX
Gulf coast areas) poses a small nsk of acute effects to estuarine fish and
invertebrates. Chronic risk would be expected in estuarine habitat _vg{_lth low flow
rates, however, where tidal flow causes rapid exchange of water chmmc risk would
be reduced. Note that in Louisiana, the southern-most extent of rice production is
limited by the availability of freshwater for flooding the rice fields. This limits

estuarine exposure in Louisiana.

) there is minimal risk of acute or chronic risk o terrestrial animals; however, as fish
and invertebrates serve an important food source for terrestrial species feeding in the
rice field/adjacent aquatic habitats, negative population effects on aguatic animals
could have indirect adverse affects on ferrestrial animals. It is anticipated that the
giant garter snake, a resident of rice ﬁci(}s in Cahforma could be adverseiy affected
by use of lambda- cyhalothrin, because it fe@ds on small: ﬁsh and fmgs in rice fields
and adjoining canals and ditches.

The routes of exposure to birds and mammals are contamination of‘i‘-'h*abitat_,and

46




contamination of food source. Because no i
smgle or mu}nple apphcauons, thc EEB conclud

‘quotient
m/ > 30
(1) worst-
ons, th_ree,

species, mallard was used in the rxsk assessment (bobwinte quall NOE ).
[Zeneca performed a risk assessment using unsubmlttcd mustard green s 1 estimated
half-life of 6 days, resulting in a RQ vi '

It appears that mammals are more
because some of the mammalian acute L
exceeded (see Section 101.3). Mnmm
including endangered species, are antici
from multiple applications were based
degradation was assumed; (2) the mulu
seasonal use rate of 0.12 1b ai/A; (3) m
be associated with border habitat becau:
be expected to be signifi cantiy less,, and (4).
mammals of size 15 gram or less occurring
Species). '

. Lambda-cyhalothrin’s Aquatic Ecotoxicity/Field and Incident Data:

Available aquatic ecotoxicify data _are -adequaze to support reg:s
cyhalotlirin on rice. Results of aquatic ecotoxi
extremely toxic to aqoatic animals.” To
trillion. Values used in the risk assessme

amphipod LC50 =6.7 ppt

daphnid MATC =2.32 ppt

bluegill LC50 =210 ppt

fathecad minnow MATC =43.8 ppt.
sheepshead minnow LC50 =807 ppt
sheepshead minnow MATC =308 ppt
mysid shrimp LC50 =4.9 ppt
mysid shrimp =MATC 0.318 ppt

Results of a 1986 me&m‘msm study showed neganve effects on invertebrate populatnons
(in some cases entire populations: decunated}, not only at concentranon 1 ivalent to
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5% spray drift from a 0.03 b ai/A treatmen_t rate, but-also at spray drift mtes.of 0.5% and
0.05% of that rate. Negative effects of fi 'hpﬂpu?ations mamfestcd by redu ions in biomass
were observed at all treatment levels. iy ‘

EER’s Incident Data System for the chenucal.'lambda—cyhaiothm lists fiv _ﬁsh kill
incidents, in two of which lambda—cyhalothnn alone. was 1mphcated in the fish kz}}s Both
involved use on cotton. : : "

2. - Aquatic Sites Associated With Rice Fields

Nontarget aquatic sites that may be found in close proximity to rice:

estuarine areas

crayfish farms in LA and TX
catfish farms

human recreational areas (whether they be man-made canals or namml waterways)
bird refuge/sanctuaries

Q0 000

3. Non-target Aquatic Exposure Potential

reas include
d-drainage (e.g.

The routes of exposure of lambda-cyhalothnn mto non—target aquan_
spray drift, overflow (e.g. breach of levee: caused by heavy ram) and plann
prior to harvest for weed control). ’ ' .

Although water is an expensive resource in rice farhi*iﬁg;‘- Tarmers lziiiy drain fields
prior to harvest for specific reasons (e.g. 'stmjglzthead control, or herbicide application).
Zeneca says that about 15% of the acreage of tice fields are drained for straighthead control
in the southern states only, and would occur: 25 to 45 days after apphcatlon of iambda—
cyhalothrin to control rice water weevil. - SRR :

Unplanned drainage for circumstances of excessive rainfall can al
frequency would be greatest in the coastal regions of LA and TX, and lowe:
Information received from the California Department of Reguiatlon (CDR Marsh,ail Lee
conversation with A. Jones 2/18/97) indicate that historically late rains aré reiatwely
infrequent, but they have occurred in 1990, 1993, 1995, and 1996. Accorémg ;tO_DPR
records the percentage of total rice acreage for which there was an early, unpl;
of water was: ’90 - 6.3%; 91 - 0.7%; ’92 - 0.29%; ’93 -~ 2.5% (3 inches’ of Tain fell in one
week in May, whicl is very unusual); '94 - 0.04%; ’95 - 0.23%; and 96-— 46%. EFED
does not have similar data for the southem states. N

EEC values for the potential e:xpﬂsure utesg' in order from lowest HEC alue to
Inghest EEC value, were as follows: '




spray drift (ground)

spray drift (serial) -

excessive rainfall event (CA)

excessive rainfall event (AR)

excessive rainfall event (LA and TX) -
planned drainage {30 days after last apphcanon)
planned drainage {4 days after application)
inadvertent direct spray to nontarget aquatic site

[ It = « I = i = N = B = BN =)

4, Aguatic Risk

Use of lambda-cyhalothrin on rice is expected to pose a very high risk of acute and
chronic effects to aquatic invertebrates. With a conservative assumption of: only one
application held for thirty-days before hemg released into an equal volume:of
chronic daphnid RQ exceedence is 100X. ' It is expected aquatic invertebratés: m"habltats
adjacent to rice fields (e.g. refuge areas, smaller drains and canals) could be adversely
effected, and that crayfish farms in the vicinity of rice fields could be adversely effected by

. lambda-cyhalothrin use. In the South, there are approximately 75,000 to 80,000 acres of rice
stubble utilized each year as forage for commercially harvested crawfish (LSU Agri. Center,
1996).

0 use of lambda-cyhalothrin on rice in the US poses a medium risk of acute and
chronic effects to freshwater fish. It is'expected freshwater fish inchabitats adjacent to
rice fields (e.g. refuge areas, smaller drains ‘and canals) could be adversely effected,
and that catfish farms in the vicinity of rice fields could be adversély effected by use
of this pesticide in rice fields. The EFED does note normally receive toxicity
information on amphibians; such information is unavailable for karate However, it is
assumed that amphibians, including frogs and salamanders associated with aquatic
Irabitat are at least as sensitive as fish to karate. Risk to these orgamsms is expected
to be equivalent to the risk expected for fish.

. 0 use of 3ambda-cyhalothnn on nce near estuanne areas (i.¢. LA anci TX. Gulf coast

calculate 121{: EEC is pmi}ably not appropnate to use for estuarme' 'i‘ntats “The
occurrence of acute effects to estuarine invertebrates would depend on how close the
estuarine habitat was to the rice field, . the effects of tidal flnshmg, am‘i m of the

estuary (dilution factor).

feeding in the rice field and adjacent habitats, negative population effects on aquatic
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animals could indirectly negatively effect temzsmal animals. The,
extremely difficult to measure,

ffects would be

the Scrence Advisory Panel, and apphcauon to other pyreﬂtrolds is proj
by 10/97]. '

2. Eavironmental Fate

Lambda-cyhalothrin’s environment:
considered an aquatic use site. Enyironm
outstanding. BFBD’s risk asses;v.ment. is b

data, a revised risk assessment will be
lower).

avian species, feeding in the rice field and in adgacent:aquanc habitats.
effects on aquatic animals could negatively effect animals-higher in the

broader ecosystem effects.
4. Bxposure in Estuarine Habitats

In southern rice growing regio




However, the EFED does not have great: ccnﬁdence D current models o estnnate exposure

in these habitats. Furthermore, different estuaries differ greatly in flow chamctensncs Itis
likely that Jambda-cyhalothrin will get into- estuaries, and it is toxic to estuarine organisms at
extremely low levels, Therefore, the EFED presumes there is both acute and chronic risk to
these organisms. However, these risks are not easz}y ‘quantified.

Mitigati

Zeneca has four risk mitigation proposals:

1. Four- Day Holding Period _

Zeneca says its recommendation for a 4-day holding period is supported by sound ’},ﬁ’ ,?
scientific evidence. EFGWRB recommends that the holding period be extended significantly ¢ ;
{A. Jones to G. LaRocca; Draft review). fi?

2. Spray Drift

There is a concern about the pract:cahty of mlplementmg spray drift mmganon in rice
growing areas. The buffers of 150 £t (ama;_apphcanon) and 25 ft (ground: ap;)hcanon) my ?gé’
be incompatible with certain pest control pragtices. Information from rice. chers in v 2
California indicates the most severe nc;je _v;l damage genmlly oceurs in the first 15 to 20V

W

. b {'“ & ?
mfestatxons usually occur on the upper snde ° -tha levees where water is deeper (Lomstana J ? gfz ‘&
State University Agricultural Center publication, 1987) ] M .

’ £_ 7 :

3. ULV Prohibition/Increase in Spray Volume from 2 gal/A to § gal/A ~ - i Qﬁé;bf

The label should state specifically that ULV is prohibited for rice. BEGWER § o
reconmmends that ULV be prohibited for all other uses of lambda-cyhalothrin (currently label
says to increase the buffer zone to 450 ft when ULV application is made)., Alihough a larger
spray volume (5 gal/A) may result in the use of larger droplets (and hence reduce drift
potemlal), increases in spray volume are not always directly correlated with Iargcr droplet

o1




EPA. Memorandum George Tompkins to Rebecca Cool Dated 8/7/93, S‘eﬁﬁdn'ls (State of
Texas) Request for Use of Karate (Lambda-cyhalothrin) on Rice for Contml (}f Fall
Armyworm,

EPA, Memorandum A. Maciorowski to G. LaRocca. Dated 12/14/94, 'I‘wzszmrtai of all
outstanding deliverables relating to Cyhalothnn Ax:tion Dl 88684

EPA. Memorandum A, Maciorowski to D Deegen 6/28/96. EEB's Response to
Lonisiana’s Section 18 Request for the Use of Karate 10" Comrol Rice Water’ Weevﬂ in Rice
(D225814) o _ :

EPA. Ecological Levels of Concern. Comparatzvc Analysis.- - OPP USEPA -e?\?ééﬁington, DC
March, 1995

EPA. Esecutive Summary of the Conparative Risk Analysis for Unmgsmmd Alternatives
to Granular Carbofuran on Rice. A. Maciorowski to M. Rice 10/26/93 .~ .

Louisiana State University Agriculture Center. 1987. Rice Production Handbook Pub, 2321
(5M) 3.87.

Louisiana State University Agriculture Center, 1996, - Rice cheranon-EP# eetmg
Washington, DC September 1996. Louisiana Comments Regarding EPA Analysis of Rice
Water Weevil Management Alternatives, Comp:led by I}r Joe A. Musick and Dr. Mark
Muegge \

Reisner, Mare. 1992 Coming together on ricelands, wetlands and fisheries, Forum. Bay on
Trial. Summer/Fall 192

Rice Field Day. Rice Experiment Stanon B:ggs CA August 28 1996

Rice Production Handbook LA State Umversxty Agncnltural Center 3!8’?

Western Beological Services (WESCO). 1991 anronmemal Aitnbutea of -1 culnvauon
in California. Report to California Rice Pmmomon Board. CRPB 9(}01 L

Westem Ecologlcal Services (WESCO). 1994. Speéral Status Wildlife Sp:emés Use of Rice
Cultivation Lands in California’s Central Valley. Report to California Rice Industry
Association.

Urban, D. and N. Cook, Ecological Risk Assessment, EPA-540/9-85-00]

52




