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5 W' 5 T WASHINGTON DC 20460
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.OFFICEOF
PREVENT!ON, PESTICIDES. AND
TOXIC SUBSTANCES
MEMORANDUM \ ‘

SUBJECT:',EFED SoienceQChapterifor»Phorate RED

TO: .:r,Jack Housenger, Chief
= Special Review Branch. 2
Spec1al Review and Rereglstra;;on 1zlslon (7508W)

THRU: = Kathy Monk, Actlng Chief _
. - Science Analy51s and Coordination Staff :
nEnv1ronmenta1 Fate and Effects Division (7505C)

FROM:  Pauline Wagner<?G«Qvf“*\%5°%F““»\hﬁAQb
. Science Analysis and Coordination Staff
'Env1ronmental Fate and Effects D1v151on (7505C)

Attached to thls memorandum is ‘the EFED Rereglstratlon
~E11g1b111ty Decision (RED) Science Chapter. for Phorate. 'The EFED
Science Chapter contains" the environmental assessment. which is

, divided into three sections: the ecologlcal tox1c1ty data, the

m;,env1ronmental fate and transport and -the exposure and risk
characterization. Also attached to this memorandum is a summary
of the risk characterlzatlon and ’ recommendatlons for your
con51deratlon.‘ ' :

'Please note, for this.REb Chapter, there are ndwseparate ‘
_science chapters., : : e L : -

*The members of the Phorate Team are"

rFate Sc1entlst ‘_=N John Jordan, EFGWB

Ground: Water Sc1entlst - James Wolf, EFGWB-

‘Surface Water Modeler . Henry Nelson, EFGWB
.. .Bioloegist: .. ~Denny . McLane, EEB ..
g Coordlnator lff;uTﬂ,l ~Pauline Wagner, SACS

o 'Any questlons regardlng thls document should be dlrected to :
. Pauline Wagner.‘=4 : o : . ‘ _
“cc: D. Keehner : '
-H. Jacoby (memo only) _
A. Maciorowski (memo’ only)
. E. Leovey. (memo only) -
L. R0551 (memo only)
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"\Environmental'Risk Characterization

»Overview of the Chemical

Phorate is a 5011 1ncorporated systemlc and contact
organophosphate insecticide, acaricide, and nematocide registered
for use on terrestrial food, ornamental, -and feed crops. Phorate-

is a cholinesterase inhibitor and is hlghly toxic to mammals, .

blrds, bees and- aquatlc species. Because of its high toxicity,

. it is marketed only ag“a granular product  Formulations can be
‘either 51ngular at

oncentrations of 0.2, 0.4, 6.5, 10, 15, and
20% G or include: ethoprop and fonofos. Phorate 1s class1f1ed as
a restrlcted use’ pest1c1de (RUP) for most of its uses.

‘ Phorate is one,of four organophosphate 1nsect1c1deshassessed

in the corn cluster document. In comparison to the other three, -

phorate posed. the greatest risk to terrestrial wildlife. -Of the
four chemicals, phorate is reported be the most. toxic to avian

: spec1es Field incident reports ‘support the risk to avian

species for phorate since the terrestrial.incident reports all
involved adverse effects to a variety of birds. Phorate has been
shown to be the most toxic to marine/estuarine fish, as well.

Overview of Findings

: Environmental‘Fate.and'Transport

Data Gaps

- All prev1ous environmental fate data requlrements for
phorate re-registration are satisfied. Ground and surface water

-study requirements are currently reserved. Soil photolysis was
-waived on 9/29/92 because the granules are covered with soil at
‘application. Based on laboratory results that showed moderate .

volatility: and a low Henry s Law_Constant, field volatility

. studies: were also waived. Spray drift was waived. because—phoratej
’Vuls formulated only in granules for s01l 1ncorporatlon R

However, the env1ronmental fate of the phorate degradates,’j?*

. 'whlch are'expected to exhibit tox1c1ty 51m11ar to the  parent,
- “have not been well characterlzed Spec1f1cally, data gaps T:“
, 1nclude. A

Fleld monltorlng for degradates ‘,
'Half- 11ves (tﬂz) for degradates e

Summary

" Phorate itself is not per31stent in the env1ronment It has
been shown to degrade in soil by chemlcal and mlcroblal actlon
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~5Data Gaps o

‘and to dissipate in the fleld w1th a t12 of 2 - 15 days It is
‘moderately mobile in soil, and has been shown to mlgrate to a

maximum depth of 6 inches in loamy sand and sandy loam soils..
Additionally, phorate is- sub]ect to rapld hydrolys1s with a t,
of 3 days. Due to the limited migration and the rapid =
hydroly81s, phorate is not expected to pose a significant risk. to -
ground water. While phorate contamination of surface water by
surface runoff may be an acute problem,.the rapid hydrolysis will
tend to lessen the concentration in a relatively short perlod of
time. Parent :adsorption to permeable soils low in organic matter
is low to.moderate with Kds =-1.5 - 3.5, The anaercbic soil .

1/2-

~metabolism t,,, is 32 days The aerobic aquatic metabolism in’

sediment t,,, of 2 - weeks may indicate that phorate, if it _
reaches the sedlme £, will be more per51stent in sediment than in

“the water column. \However, phorate itself is not- expected to
- persist 1ong enough to reach the’ sedlment so no risk from the.
parent is’ ant1c1pated to. occur. SR P L

1

In contrast to phorate, the phorate degradates, phorate

sulfoxide and phorate - sulfone, are both more pers1stent .and more

mobile in the environment. The aerobic soil metabolism  half-

‘lives (t,;,,) for the sulfoxide and sulfone degradates are 65 and

137 days, respectlvely The potentlal ‘of these degradates to
migrate in soil was demonstrated:in a Georgia field dissipation

- study where they were found at depths of 12 - 18 inches. The

potential for groundwater contamination by the degradates ex1sts, ‘)
although as of now neither of the degradates has been detected in
the wells that have been sampled It should be noted that, in .
general, the degradates ‘have not been the focus of . monitoring
efforts. By analagy to the carbamate insecticide, aldicarb, which
also has sulfoxide and sulfone degradates that have been. detected
in well samplés, there are concerns  that phorate degradates may
contaminate ground - water. The degradates, with a tendency to
partition- preferentlally into water, may be available for runoff -

to. surface water for a longer time period than phorate / As

‘reported in the HED chapter, the sulfoxide degradate ‘is- sllghtly e
" more toxic than the parent. Currently, there are no data for the
' other degradates, but the. degradates contalnlng the ol T

organophosphate ‘moiety" ‘are expected. to act. 51m11arlly ‘£o ‘the

- parent.: Although: there are no- drlnklng water standards for

phorate sulfox1de, there may be some- risk assoc1ated with hlgh

- runoff 51tuatlons when drlnklng water 1ntakes ‘are: downstream of
fv'runoff areas c S ;

The guldellne requlrements have been- fulfllled for. all studles
fexcept for the follow1ng : . _
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chronlc mys1d testlng cycle test -= the avallable
studies did not fulfill guideline requlrements ‘but are
considered sc1ent1f1cally sound and adequate for -
reglstered use . s1tes S Sk

Early llfe stage study showed that phorate ‘is tox1c at
»extremely low concentrations, 190 ug/L, to sheephead
minnow. Therefore, estuarine fish life-cycle test was
not . requlred e T ' o

Summary

Acute Rlsk

Phorate appllcatlons equal or. exceed the acute Level of

. Concern (LOC). for. all spec1es, for- all crops, and for all
,appllcatlons rates . A

: J

The greatest exceedences were calculated for small mammals

- (body weight/kg) - in broadcast applications for corn and hops w1th
a RQ''= 1486, banded or in- furrow for ‘potatoes with-a RQ = 1164,

banded or in-furrow for radishes with a RQ = 1489. For mammals‘

- whose body weight approx1mates 1000 g, the RQs range from 22 for

broadcast use for corn and. hops and s1de dress radlshes to 0.5

for banded or in- furrow use in wheat

Av1an RQ vaiues ranged from 624 for songblrds in broadcast

" use in.corn and hops to 0.5 for. upland gameblrds for soil in-

furrow use in wheat. Songblrds were thHe avian: species most at
risk: the RQ value ranged from two to three orders of magnltude;
greater ‘than the level of concern for all uses and all '

vappllcatlon methods

For aquatlc spec1es all the uses resulted in exceedence_of

‘the acute levels of concern with the exceptioniof mollusks
- " (Quahog clam) when phorate
-~ RQ values assumed’ appllcatlons wére at plant. and banded  (LUIS) . R

The use of phorate on field: grown. 1111es ‘and’ daffodlls resulted -

- in the hlghest RQ. values overall. These values exceeded ‘the ,j_f

s used o Wheat “The calculation of

levels of" cencern for both freshwater and- estuarlne species. v
Phorate uses on wheat. and potatoes have the lowest: RQ values- for

' freshwater. fish and: 1nvertebrates,'calculated at approx1mate1y 1
‘and 2, respectlvely, but Stlll clearly exceed the level of i '
-concern ‘ . . . . .

Incident- reports whlch descrlbe fatalltles to blrds and

mammals add to the weight of evidence that environmental
'»concentratlons are exceeding concern. concentrations. For example,-.
“bird fatalltles in w1nter wheat crops p01nt to: a partlcular

3




s1tuatlon where, because of ‘the geographlcal area and severlty of
the weather, - phorate may reside in the soils for several months.

In these cases, it appears that the spring thaw and accompanylng
rain create conditions where the phorate and its toxic degradates

. are available to ‘avian species in lethal quantities. In such

special circumstances the calculated acute RQ values may under
_estlmate the actual risk.

Chron1c Rlsk

Although methods are not currently available to determlne
chronic RQs for terns &trial: mammalian wildlife, there is ample
-evidence that phorate is ‘highly toxic to: 1aboratory test species
.such as the rat.and dog. - Using. these species as surrogates for
terrestrial mammallan wildlife, the table below prOV1des an

1ndlcatlon of expected toxicity:

SPECIES | STUDY TYPE| . ' EFFECT s " NOEL
Rat | 90—day\ cholinesterase inhibition 0.033mg/kg
*Dog | 105-day | cholinesterase inhibition | 0.01mg/kg

"Data from HED RED chapter

In addition to the laboratory studies, ‘several incident reports

;_have involved terrestrial wildlife-~-specifically, reports from
Wisconsin have c;ted dead skunk and opossum. Field studies

. conducted with phorate on corn showed that; under normal use

'vcondltlons, phorate can be lethal to raccoon and short talled

'.shrew :

Chronlc risk quotlents for- reproductlve effects have not

'”_'been developed for avian species, but .a mallard reproductlve

study  with a- reported NOEL = 5ppm strongly suggests that -such a =
. risk may ex1st g,;@v LU e . - ’1_. N

, Phorate equals or exceeds the chronlc Level of Concern (LOC)
for freshwater fish and amphibiang-for'all crops except ‘potatoes

R and. wheat——assumlng at plant and banded applications. It 'exceeds
" the chronic Level of Coricern’ (LOC) for freshwater 1nvertebrates

“for-all crops and for all application'rates, although use on - ,
potatoes and’ wheat w1th RQOs of 1.2 .and 1.9, respectlvely are the

- lowest. - Phorate exceeds ‘the. chronlc\Level -of Concern- (LOC) for -

f-frates

estuarlne/marlne organlsms for all crops and for all appllcatlon

N




‘Recommendations

Surface Water Mdnitoriné Request

‘:EFED has concerns over actual and potentlal aquatlc risks of

phorate and/or its sulfoxide and/or sulfone degradates to humans
fish, and aquatic. invertebrates. Also, it is unclear how
representatlve existing monitoring data are of phorate use areas
or peak concentrations (because of the use of set sampling

~intervals instead of sampllng in response to increased flow after °

runoff events). In addition, the available monltorlng data do not.
include the sulfoxidé& or sulfone degradates. Consequently, EFED
recommends that surface water monitoring studies on watersheds

‘where phorate is known to be. heavily used be required as a

condition for . rereglstratlon. The extent and nature of the

' 'studies should be approved by the Agency. Such data will enable

HED and EFED to more accurately assess aquatlc rlsks to humans,
fish, and aquatlc -invertebrates and the effectlveness of any
agreed upon mltlgatlon steps.

Labelling

Surfaee‘Water Label Advisory Request

If a de01s1on is made to. requlre labelllng precautlons to

.‘lenlmlze runoff EFGWB recommends the follow1ng wording:

?»

' _Risk Hltlgatlon Optlons

Under some condltions, phorate may also have a hlgh potential for

runoff into surface water (primarily via dissolution in runoff
water), for several days post-applreatlon. These include poorly

draining or wet soils with readily visible’ slopes toward adjacent

surface waters, frequently flooded areas, areas over-laying
extremely shallow ground water, areas with in-field canals or
ditches that drain to surface water, areas not separated from

- adjacent surface waters with vegetated filter strips, areas over-

laylng tile drainage systems that drain to surface water, _and

. areas where an intense or. susta;ned ralnfall 1s fbrecasted to-
'occur W1th1n 48 hours.<s--: i : : i

No. addltlonal labelllng changes from the present label are K

”-requested.b

s

The: potentlal for rlsk reductlon is mlnlmal Due to the;a/’

small quantity of phorate requlred to cause -adverse effects, -
‘it is difficult to develop risk reduction. without .
' determining the functional relatlonshlp between the . . v
laboratory data and effects in the fleld. The»follow;ng are -
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the risk reductlon tGChnquESp in quotes, drscussed in. the
Corn Cluster Document and addltlonal comments spec1f1c to
the phorate RED : ‘ . L
"LIMITATIONS ON USE* = =

"Application Ratesﬁ S f”.j 5, L

~"In cOnsidering limitations on use, the flrst optlon 15"
- always reducing the appllcatlon rate. . Due to the :
extreme toxicity and relatlvely low appllcatlon rates:
of these chemlcals, reduction in the appllcatlon rates‘
is unllkely”to reduce risks appreciably.. The average

percentage reduction -that would be required to. get .
_below the level of concern for aquatic risk is 99.9% =
‘and for terrestrial 93%. .Clearly, for chemicals whlch‘/

are this toxic, the label appllcatlon rates should be
the lowest possible. The point-is: even the lowest
possible rates represent exceptlonally hlgh rlsk"

: For the crops cons1dered in th1s RED, it is not llkely that'
risk can be reduced apprec1ably by 1ower1ng the application rate.
For mammals, the-lowest risk quotients are from 12.9 to 25.9
times the level of concern. Therefore, the application rate of -
0.24 0z/1000 ft of row would have to be reduced to
0.0093 0z./1000 ft of row. The aquatic, situation is srmllar ‘The
lowest risk quotlent for estuarine invertebrates. is 12. 1. Hence,
the appllcatlon rate would have to be reduced to 0.0099 oz. /1000
ft of row. It 1s€not llkely that these rates would be -

eff1cac1ous

P

"Because these chemlcals are applled only once for the
‘corn .at-plant use,- reductlons in the number of . -
applications and changes in the- appllcatlon 1ntervals
- are not poss1ble for thlS partlcular use " - :

]

o Both terrestrlal and aquatlc rlsk quotlents exceed acute
'level of concern for all” crops’ after only one appllcatlon

S Crops with two appllcatlons are corn, peanuts, potatoes,.j
‘sorghum, angd sugarbeets ‘The interval between: appllcatlons rangesf
" between 25 and 60, days. Due to rate of: dlss1patlon, increase in-

- the 1nterva1 beyond 25 days would not be expected to change the

' zconcentratlon estlmate s1gn1f1cantly - . PR _ S

“A"Other Use leltatlons"Prescrl'tlon Use".

"Other methods for llmltlng use fall under the general
.category of prescrlptlon use. Examples include
11m1t1ng the total number of- acres treated llmltlng

)
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" the total use (lbs/year) and when con51der1ng the -
overall use of 'these chemlcals, lrmltlng the crops on
which they may be used. -However, the levels of concern
for these chemicals will still be exceeded in the' areas
where they continue to be used,-therefore, all -
available mitigation measures should be 1mplemented to -
reduce - rlsks 1f ‘use of these chemlcals is permntted in
these .areas. s , :

ThlS would also apply to the crops covered by thlS RED

, of these organophosphate chemlcals presents
“environmental risks to aquatlc and terrestrial wildlife
resources and habitat, therefore, every effort should
be made to ‘promote: thelr replacement with safer:
alternative. chemlcals and other pest management . v ‘
practlces S R P . - |

As dlscussed in ‘detail in the Corn Cluster Document, crop
rotation when corn 'is rotated with a non-host crop like soybeans
is an effective method of controlling the rootworm, However,
this practice would only apply to corn at plant and not be
expected to work w1th other crops L ‘

: _"REDUCTIONS IN AyAIr.ABImﬂTY OF CHEMICALS TO WILDLIFE"

,"The pr1nc1pal mltlgatlon optlon 1dent1f1ed for
‘reduc1ng exposure. to ‘both terrestrial and. aquatlc R
organlsms is soil. 1ncorporatlon Although risk for. the
in-furrow appllcatlons are still very. hlgh _the risk
for broadcast and banded appllcatlons is even greater.a
- Banded and broadcast: applications result in-higher .
_exposure because these-methods offer little opportunlty?f
' to decrease surface exposure or to reduce surface ‘water
»frunoff of unlncorporated res1dues fone ‘
:"In general the greater the degree of 5011
;1ncorporat10n the less probability- of terrestrlal A
. exposure. and .runoff to surface water. In addltlon to .
. explicit depth-of- 1ncorporatlon requlrements, equlpment
~ efficiency and. turn row ‘exposure must be addressed.
,Examples of mltlgatlon measures ‘for turn rows ‘include -
= plac1ng ‘turn rows so that they are most distant from -
sensitive habitat and completlng the planting of fields
- by planting over turn rows. The more efficient the
o appllcatlon equlpment is. at d1rect1ng the appllcatlons




(1n thlS case ach1ev1ng the de51red 1ncorporat10n,
.~ electronic cutoffs, etc.) the better. In addition,
: educatlonal programs should emphasize the risks
_assoc1ated with using worn and miscalibrated equipment;
. spillage; and excessive applications in turn rows.
,Educatlon research, and subsidies should support the
- use of the most advanced appllcatlon technologles and
;equlpment avallable "

TBecause of poss1ble phytotox1c1ty, in-furrow applications do
not appear to be an alternative for most crops. = Also, due
to the high toxicity, even if in-furrow was an optlon it
~would not ade 5-'ely mitigate the risk. The same is true for
veducatlonal;programs The.risk quotients were calculated
assuming proper application technlques, such as, proper
calibration and cutoffs for turn rows. L

"Surface Water Mitigation Measures"
© wOther mitigation measures directed specifically at
v 4surface water include buffer zones; vegetated filter
'strips; detention practices and limitations based on
- climate and rainfall conditions."

"If broadcast applications were to continue, buffer
_zones to limit spray drift into surrounding aquatlc
habitat are approprlate The effectiveness of
. vegetated filter strips in reduc1ng surface water
runoff. of these chemicals is questlonable, given their
moblllty chardcteristics. If a registrant were to
. suggest this as a poss1b1e mitigation measure, they
" would need to provide data show1ng why 1t mlght be
expected to- work n

"Detentlcn practlces 1nvolve 1mpoundment of water and
. subsequent release after chemical degradatlon processes
" have occurred. .. This mitigation measure would not be
o out: of the: questlon ‘based on the persistence of the -
"'chemlcals, however, glven the extent and nature of the
-corn use, detentlon is not. practlcal "\95” ; ) B
"leltatlon of appllcatlons based on- cllmate and
I ralnfall conditions ig a viable option to decrease
-~ -surface water rlsks, if it is ‘possible to llmlt -
. applications to time perlods when runoff is not likely
 to occur. This would. again 1nvolve ‘some type. of ‘
fprescrlptlon use which would only permlt appllcatlons
under the most favorable condltlons (i.e. when runoff
events are not likely). This: mitigation optlon ‘was
rated favorably but was considered questlonable due to
- problems w1th 1mplementat10n R , S



All use 51tes covered by the RED would be handlcapped by
these lmplementatlon problems

"Terrestrlal,Mltlgatlon‘Measures“

“Other mltlgatlon measures dlrected spec1f1cally at
~ terrestrial concerns include timing of application;
formulation changes; and ranking of habitat.
Limitations based on timing of appllcatlon were not
‘cons1dered to be applicable to this use. The window of
opportunity for pre-plant applications is too small to
allow for adjustments due to other factors such as
‘mlgratlonﬁ estlng, etg." ’ .

' “Formulatlon changes Wthh address w1ld11fe av01dance
for carriers and repellents are considered poss1ble
avenues for mitigation but ones for Wthh extensive
research 1s Stlll requlred n

“Restrlctlons based on_ranklng of habitat could be .
- addressed but were not, because: their complexity makes
". characterization and 1mplementatlon dlfflcult without
clear risk management guldance "

_"Exposure of terrestrial organisms as the result of
puddling of water on fields has emerged as a potential
route of exposure. Of spec1f1c concern are incident.
reports that phorate has caused wildlife kills in the
~winter following growing season appllcatlons This
__partlcﬁlar problem should be discussed in depth with
the registrant to determlne the spec1f1c causes and
poss1ble mltlgatlon optlons "o

EFED does not believe that contamlnated water is the only

route 'of exposure expected to be -of concern for phorate. As shown

in the RED all the terrestrial risk quotients considered
~1ngestlon,of contaminated food not water. Also, field studles

‘found mortallty where. drinking water contamination: did not appearvf

to be any more 51gn1flcant than food. When it only taKes 3

granules of -the 20%'product and 4 of the 15% product to egual" the I

dose which will kill 50% of the test birds .(red winged .
blackblrd), elther water or food contamlnatlon 1s hlghly llkely

'OTHER TYPES OF MITIGATION

"Other areas of mltlgatlon act1v1ty lncludlng research _~5

_ compensatory mitigation, - and monitoring ‘were
considered.. Research topics considered useful follow
from- the. dlscus31on above where there is uncertainty or
- .where advances in methods and technology might be
 beneficial. . These areas include application methods
~and equipment; filter strips; terrestrial organism

9



routes of exPoSure, formulatlon changes, and effects ofz“-

.s01l type on pests, runoff and leachlng "

"In all cases where the use of extremely tOXlC

chemicals may continue in some form, EFED is suggestlng'

fundlng of incident data collection, analysis, and

systems for both ecologlcal 1nc1dents and ground water

detectlons

Compensatory mltlgatlon is a pos31b111ty but is not
addressed directly in this document due to its ' ‘
complexity and. dependence on other decisions yet to be
made. Monatorlng was not spec1f1cally addressed for
the ‘same ; reasons S .
. y .
~The field and incident data and the high amount of toxlcant
available show there is an overwhelming likelihood of risk. Also -
the toxicity to both aguatic and terrestrial: species make it
difficult to mltlgate one hazard w1thout creating another. For

example, if dams are built to prevent runoff the ponds formed may

attract waterfowl and shoreblrds to the contaminated water.

Incidents with a variety of birds, songblrds and upland gameb:I.rds'T

as 'well as waterfowl, indicate that different habitat s1tuatlons
have ‘been shown to be hazardous. Therefore, the common A
denominator. is the overwhelming toxicity of phorate. As .
previously shown, 3 granules of the 15 percent product carry a’

quantity of toxicant equal to the avian - ‘'LD50" dose. If we assume - -

it would take an order of magnitude difference in exposure thenm
the amount of phorate in each granule should be reduced to one-
tenth if the number of granules available stays the same (667
exposed granules per square foot based on the 15 percent

17product) Therefore, the chances of redu01ng risk and
'malntalnlng efflcacy is mlnlmal for all trops

- " —

Overall recommendat;on‘

All of the above: measures may mltlgate and/or control some
risk and w1ll therefore, lower the" RQ values in some of the

current uses of phorate.’ ‘However, none of these control — . =
technlques are éxpected. to lower RQ: values to values below the 7
 -concern level. :As a result, - EFED' considers the. potentlal for D
reducing the actual risks assoc1ated ‘with phorate to levels below -
* the concern levels to be problematlc - EFED recommends that some
~consideration be given to the cancellatlon of the uses of phorate-
‘in all but the most.extreme circumstances. EFED also recommends
' that studies and/or research be initiated to identify equally-

effective non-organophosphate pesticides that would serve as

. viable substitutes for all phorate .uses without the associated

potentlal for ground and surface water contamlnatlon and hlgh

10
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G ENVIRONMENTAL ASSESSMENT

" very highly toxic range

lf - Ecologlcal Tox1c1ty Data
- »Tox1c1ty Summary |

e The acute tox101ty data are avallable for both terrestrial and aquatlc orgamsms Both blrds _

and mammals have single dose LD50 and dietary LCj, study results. The LDs, ranged from 1-

- 12.8 mg/kg (mg toxicant/kg bodyweight). The dietary LCy, results range from 248 to 441 ppm
- (parts toxicant per million parts of food). Therefore, on a smgle dose basis phorate is in the very

~ highly toxic range (or less than 10 mg/kg) and for the dietary exposure it is in- hlghly toxic
- category (or greater than 50 and: Iess than 500 ppm). Phorate’s mammalian toxicity is also in the -
ed on either the LDsy (1.4 mg/kg) or the LCs, (28 ppm). Field
own under normal use conditions phorate can be fatal to birds and

~ studies and incidents h:

o mammals. Phorate is in the hlghest toxicity category for bees (LDs, > 1'ug/bee to LD50 =

0.32 pglbee). It is very highly toxic (highest toxicity category, LCs, <100 ppb) to freshwater
» orgamsms (LC50 = -0.6-50 ppb tox1cant/water) and very highly toxic to estuarine/marine
~organisms (LC50 or EC50 = 0.33-900 ppb). Chronic toxicity studies established the following

| - NOEC values: 5 ppm for mallard ducks; 0.01-0.05 mg/kg for small mammals; 0.21 ppb for

 freshwater invertebrates; 2.6 ppb.for freshwater fish; 0.007 ppb for estuarme/marme

o 1nvertebrates and 0. 0722 ppb for estuarme and marine. fish.

a. Tox1c1ty to Terrestnal Ammals
‘f-(l)_ " Blrds, Acute and Subacute e
"1 An acute *oral tox1c1ty study usmg the techmcal grade of the active mgredlent is

requlred to establish the toxicity of a pesticide to birds and reptlles - The preferred test
species is either mallardydlllcl_(v or bobw_h_1t¢ quail. Results of this test are tabulated below.




Table 1: Av1an Acute Oral Tox1c1ty

- Surrogate, “%AL LD50 Toxmlty | MRID o
.| Species  |. mglkg , Category -No. | Study » ‘
o 95% Author/ | Classification 2
confi- | - “| Year | .
“dence | - 7 S
limits) |
‘Mallard - | 96.8° | 0.62 | veryhighly | 160000 | Supplemental
“Duck - | | 0.37- | toxic | Hudson .
o b ey | ess |
Ring | 98.8 | 742" | very highly | 160000 | Supplemental |
‘necked e toxic | Hudson
Pheasant | ] o | 1984
‘Starlings | Tech.” | 7.5 | very highly | 20560 | Supplemental
‘ ’ ' - | toxic . Schafer »
_ r S ‘ 1972 ,
Redwing | Tech. | 1.0 | very highly | 20560 | Supplemental
Blackbird I toxic Schafer | =
N D TV |
 Grackle Tech. | 1.3 | very highly | 20560 | Supplemental
‘ - o toxic - | Schafer | ‘ ‘
1 e |
“ o || Manara | 88.0 '+ | 2.55 | very highly | 160000 | Supplemental
Duck | . (2.02- | toxic - | Hudson '
321 | o j1e9 | |
Chukar | 98.8 | 12.8 | highty = | 160000 | Supplemental -
= = (3.2- | toxic . | Hudson | .
1 I I BT

~ —*

v "Very lughly tox1c (< 10'mg/kg) is the mghest rate for tox1c1ty in the scheme proposed by Brooks (1973) Nohee that toxnc:ty descnptlon
2 suchas "highiy toxxc (10>50 mg/kg) (may be mlsleadmg because very small. apphcatlon rates would reduce exposure and hkewxse the concern).

_» indicates that the study is scientifically sound but does not fulfill guideline tequlrements and "Invalid" which indicates the study i is neither
scxentnﬁcally sound ‘nor does it fulfill guxdelme reqmrements "Invalld" smdxes are not: mcluded in any of the tables or dlscussxon in thls RED.

acceptable the consistency -of the results indicates no- further testing s warranted
Hudson gave the followmg descnptlon of the s1gns of mtox1catlon :

Atax1a dlarrhea beak-sharpemng reﬂex polyd1ps1a lacrlmatlon loss of
righting reflex, immobility, irregular heart and respiratory rates, tremors,
wing-beat convusions or opisthotonos. Levels as low as 0.09 mg/kg

ARSI el L T

2 Study classxﬁcatxon is divided into three categories: "Core ‘which mdlcates that the study fulﬁlls guldelme requxrements Supplemental" which,

The guldelme requ1rement (71 1) is fulﬁl]led Although no one: study is fully ’

-poroduced signs in mallzi_rds. This was an extx'emely fastaecting.c‘ompomd N
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hours after treatment. Rem1ss1on took up to-2 days ,

Two dietary studies using the techmcal grade of the active mgrcdrent are requlred

to establish the toxicity of a pesticide to birds. The preferred test species are mallard
duck (a waterfowl) and bobwhxte quail (an upland gameblrd) Results of these tests are

tabulated below ,

Table 2: Av1an Dletary Toxmlty

'Surrogate % LC50 | Toxicity MRID No.. | Study
Species - | AL | .ppm Category' | Author/ | Classification =~ .
B T - 7| Year ]
-1 Confi- | - : ’
dence
Limits
y
Northern ©~ | 90.0 | 373 | highly . | 00022923 | Core
Bobwhite (326- | toxic . | Hill'1975 -
i | [ 431) T ,
Ring-necked | 90.0 | 441 highly | 00022923 | Core
| Pheasant = | (381- | toxic - Hill 1975 |, -~
s .
k‘ Mallard -~ '} 90.8 | 248 | highly ] 00022923 | Core
- o (198 | toxic' - | Hill1975 i
306 R

nghly toxic™ (50-500 mg/kg) is the second hnghest rate for toxlclty in the scheme proposed by Brooks (1973)

. basls The gu1de11ne requlrement (7 1-2) is fulﬁlled (MRID No 0002”29_2_3)’
| | ;":(2\) Blrds Chromc B o | b

Av1an reproductlon studles usmg the techmcal grade of the actlve mgredrent are

g sreproductlon studies” indicates reproductlon in terrestrial vertebrates may be. adversely
affected by the antlc1pated use of the product. The preferred test species are mallard

on all spe01es tested Slgns occurred m pheasants as soon ‘as 3 mmutes PR |
after treatment. Mortalities usually occurred between. 10 mmutes and 4

- These results mdlcate that phorate is "hlghly toxic" 0 avian spec1es on an dietary- -

; ‘requlred ‘when any one of the followmg COIldlthIlS are met: (1) birds and reptiles may -
~be subject to repeated orcontinuous. exposure to the pestlc1de, especially- preceding or -
- 'durmg .the breeding season; (2) the pCSthlde is stable in the environment to the extent :
, - that potentially toxic amounts may persist in animal feed; (3) the pesticide is stored or =
¢ . accumulated in plant or animal tissues; and/or (4) information derived from mammalian

= “duck and bobwhite quail.. Avian reproduction studies are required for phorate because
o “present product labelmg allows several appllcatlons of the end-use product per growmg
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season. Results of these tests are: tabulated below

Table 3: Avian Reproductlon

Surrogate | % NOEL _Affecte‘d;z ‘ MRID . f,Study
Species' " A.L | (ppm) | Endpoint . { No:: . ;Class1ficat10n
' N U Author/ | - o
» | . ‘ Year. 4 \
Northern © 1-92.1. [ >60 | None ~ ° | 158333 | Supplemental
Bobwhite I A e | Beavers/ | .
Quail o |1ese |
Mallard 21 Eggs laid, - | 0158334 | Core -
Duck 'Viable | Beavers/- | . -
: | embryos, | 1986 -
: Normal . Lo -
| hatchlings - .

S The acceptable mallard study shows the ability of adult mallards to lay eggs, to.
produce viable embryos and to produce hatchlings is significantly inhibited when they are

fed 60 ppm of the technical phorate, 92.1% a.i., for 19 weeks. The guidelines

requirements are only partlally fulfilled by the quail study due to poor egg production in
the controls. However, it is not likely the quail is more sensitive than the mallard

: Therefore anothér study was not requested (MRID No. 158334)

The gu1de1me requ1rement (71-4) is fulﬁlled (MRID #0158333)
(3) Mamma]s Acute and Chromc
Wlld mammal testmg is requlred ona case-by-case ba51s dependmg on the results

of lower ‘tier laboratory ‘mammalian - studies, mtended wuse, pattern -and_ ‘pertinent
environmental’ fate. characterlstlcs :In most cases, rat or mouse toxicity values obtained

from the Agency s Health Effects Division (HED): substltute for w11d mammal testmg ~

4 ,These t0X1CIty values are reported in the Table below s

.




Table 4; Mammalian Toxicity

. Surfogaie |
" . Species . .

% A.L

Type Test

Endpoint!
| Results ~ -

" MRID No.

Rat Male

> 92 %

~ Analytical

1 Orai -
LD,

3.7 .mg/k}g A

05014313

" Rat Female’

>92%
- Analytical

Oral
LDy, -

1.4 mg/kg

05014313

Dietary

LCs

28 ppm

43961101

N%

Tech.

| ’ Dg:rmal LDSO .

9.3 mg/ke

00126343

Female Rat ,

2%
~ Tech.

- Dermal LD50

3.9 mg/kg

00126343

Malé Rat

9%

‘Tech.

Inhalation LC50

0.06 mg/L -

00126343

" Female Rat \

0%
;TeCh;

.| Inhalation LC50.

0.011 mg/L

00126343 ||

Chronic T(;xicity '

Rat

© 0%
. Tech. .

90 Day feeding

, 0.66 ppm-

NOEL

| 2ppm
| LOEL

I 00092873

Dog NS

, Te.ch.’\ .

01% .

| 105Day
" | feeding -

101 -

- |0.05 ¢

| mgfkgiday |

.01 | 00092873 |
| mergiaay, | 7
 NOEL

Phorate
sulfox1de

:"90 Day Feedmgff‘
) _‘ Study :
93% Tech. |

0.32 ppm.

| NOEL- - f-
1 0. 810ppm N
CLEL~

=

I “oooo2012” |

. Acute toxxcxty data mdlcates that phorate is very hlghly toxic" (< 10 mg/kg) 'I’tus is the- hlghest ranng for toxmty in Brook s (1973) scheme T

-of toxicity ratings.




The acute oral LD50 results mdrcate that phorate is very hlghly toxic to small"”"

mammals. The discussion of the toxicity results in the human health section of the RED - o

made the following comments concermng the acute toxrcrty studies evaluated

-Teéchnical phorate is hrghly toxic on-an acute oral dermal or mhalatlon basrs The oral LD50
values for phorate with rats were 3.7 and 1.4 mg/kg in- males and females, respectlvely
(Toxicity Category 1). All of the animals that died in this study showed typical clinical signs
‘of cholmergrc toxicity ‘such as salivation, lacnmatron, ex0phthalmos muscle fascrculatlon and v
' excessrve urination and defecation

,The dermal LD50 values for phorate wrth rats were 9.3 and 3 9 mg/kg in males and females
respectively (Toxicity Category 1). The cholinergic signs noted for. the acute oral study were

- also observed in the acute dermal study In addition, a dermal LD50 of 415.6 mg/kg in gumea
pigs with typical cholmerglc signs noted at hrgher doses was also reported =~

The: acute mhalatron LC50s for rats were 0 06 and 0. 011 mg/L for ‘males and females

' .\k:respectrvely (Toxrcrty Category 1), based on a one-hour exposure to analytrcal grade phorate e
- aerosol. Typrcal cholineric signs were observed n mtoxrcated ammals » ‘

Based on the above studies the dermal and mhalatlon routes of exposure are as.
hazardous as the oral route. of exposure. : :

The 90 day feeding studies with phorate and phorate sulfoxide show cholinesterase -
differences from the control at very low concentrations, the NOELs are 0.66 ppm and
-0.32 ppm, respectlvely The Agency has not adopted descriptive toxicity categories for
~ the results of mammalian chronic studies. The human health section of the RED provrded t
.insight mto the above study and the 105 day feedmg study RN

In a 90-day dietary feeding study (1956) w1th rats plasma, RBC “and brain cholmesterase '
inhibition (ChEI) measurements were made on Day. 6. At 0.3 mg/kg/day ‘males exmblted',a‘ :
" decreases in plasma, RBC ‘and bram ChE while females at-this dose had decreases in plasma' .
. and RBC ChE. :

‘ In a 105—day dretary feedmg study (1956) wrth dogs, ChEI was determmed at Week 1. Plasma B

_ChE was decreased by approximately 50% at 0.05 mg/kg/day. The NOEL\for ChEL was 0.1

mg/kg/day. This 1955 study was classrﬁed as supplementary due to non adherence to current- .

' guldehnes (MR]D #92873)

‘These feedmg studles and the dletary LCSO of 28 ppm mdrcate that the d1etary_'

route of exposure can cause mtomcatron and death at very low concentratrons

Another rmportant observatlon made in the human health chapter 1s that "Phorate o
;can be -metabolized to more: potent. antrcholmesterase compounds through oxidative = -
desulfuration'and/or sulfide oxidation." These processes would produce phorate oxygen =~ .
- ,ana.log, phorate sulfoxrde phorate oxygen analog sulfoxrde phorate sulfone and phorate S

o oxygen analog sulfone
(4).‘ Insects

A honey bee acute contact study usmg the techmcal grade of the act1ve mgredtent‘




is not requlred for granular formulatlons HOWever studles have been submrtted The = .
followmg table tabulates the avarlable bee studles

Table 5: Nontarget Insect Acute T0x1c1ty

7

‘Surrog'ate L *’%}V | LDso »»_,'Toxicity'  |-Author/ " | Study

Species | AL (ﬂg/bee) Category | Year ~ | Class.
Honey Bee - _\Tech.‘ O 32 o 'H1ghly toxic | Steveson/ | Core

(highest cat) | 1978

,»'\Honey .Bee.}.': " | Tech. 1007 g | .Moderately ak Atkms/ 'Cdre
| | e L texic | 1975 o

o _ \ - . : * |, (middle. cat. )
The toxicity categones are those reported 1n; Reducmg Pestrcrde ﬁazards to. Honey. Bees: Mortality Predlctlon lechmques and Integratec

Management Strategies. The group wrth the most foxic pesncrdes is called hrghly toxic" and is deﬁned as those pestlcxdes with-an LDSO between

0.001 and 1. .99 ug/bee (MRID No 44038201)

The results mdrcate that phorate is'in the hlghest toxrclty category for bees
on an acute contact basis. These studles fulﬁll guldelme requrrement (141-1).
MRID 05001991 00036935 ' - ,

“_(5)' N Terrestrlal Field Testmg -
 Simulated Field Studies

: Small pen studres are. s1mulated ﬁeld studles with’ cages (pens) of birds and for
o »._mammals ‘placed in a treated crop: Pen studies were conducted on the effect of
_ phorate on bobwhite quall (MRID: Nos: 00074623 0074624; . 00074625; -
- 00074626). Because this type of study did not address all of the species and -
© stresses assomated w1th a partlcular use site: the amount of useful mformatlon is
' -*11m1ted R : '

“ o 'The followmg ﬁndmgs from these bobwhlte quall stud1es are of mterest to the :
s '.rlsk assessment Fan ; . < _ . -

. 1. Thlmet 20G ‘was apphed 'to[‘both 1rr1gated and non-lmgated corn L
K Mortallty occurred on all treated plots (MRID No 00074623) R
2. Although the quarl is not as: sens1t1ve to phorate as the mallard duck o

= ~ ~red winged blackbird, or common ‘grackle, four pen studies with quall .
o showed mortahty (MRID Nos 00074623 0074624 00074625 00074626)“ -

.3, Both whorl and sorl appllcatlon resulted in adverse effects (MRID
Nos 00074623 0074624 00074625 00074626)

Another 31mulated ﬁeld study w1th phorate was a littoral mesocosm ﬁeld R
study that was conducted in the Prairie. Pothole Reg1on of South Dakota Three_ -
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_:mesocosms were treated in both the upland and wetland portlons of the mesocosm

with phorate at the followmg rates: 1, 2, and ‘4.3 bs a.i./A. . Mallard ducklings

- were the surrogate species. The ducklmgs died at- all three treatment levels. In the

- second year of the study 15 of 24 ducklings requlred restockmg on days 2-3 post-
K '—treatment due to hlgh mortallty (MRID No: 43819501) :

‘-

Fleld Stud1es . o

- F 1eld studres can help document field kills or observe adverse effects to nontarget
o orgamsms due to pesticide use. Field studies also can help reduce the uncertainty
. inextrapolating from laboratory data to the field. Laboratory toxicity data and
. EECs fail ‘to show" “the effects of the many varlables that can greatly influence
- impacts und ’ﬁeld conditions.  Those variables have been- identified as potential
- influences~on the effects of the toxicant to nontarget organisms under field
- cond1t10ns however the degree to which these factors influence field effects
‘Temains” poorly defined. - Because of these ‘uncertainties, verification of the
presence or. absence of effects under actual use condmons can prov1de useful
e ?ms1ght mto the risk assocrated with a pestlcrde PR
- Several hmrtatlons to. ﬁeld testmg also should be consrdered when evaluatmg risks
. associated” with pest101de use. - Field studres generally sample only a small
- segment ‘of the field conditions that can occur from actual use: While field
: _studles can provide a significant increase in the understanding of risk to nontarget
~ species over the laboratory experiments, generally it is not practical to collect -
*data on all species, or even‘a high percentage of species’ ‘potentially at risk. Also,
. .. there are practical limits to sampling the various application methods under all
- . cropluseipatterns, locations/regions, and weather conditions, particularly for
B . pesticides with large and varied uses.  Therefore, even with field studies,
o ‘-extrapolatlon to .other ‘field cond1t10ns can’ lead to erroneous' conclusions for
~ . ‘reasons similar to those involved-in extrapolatmg from the laboratory to the field.
. ;.Natural varlabrlrty among endpoints within and betwéen species can complicate
o ],mterpretatlon of field study data, making it difficult to sort out effects. - However,
" when field studies are done with' adequate sample size and approprlate scale.to
pnl provrde reasonable sensrtmty, they can provide useful mformatlon in evaluatmg ‘
B ;the hazards to nontarget orgamsms assoclated wrth pestrcrde use: S

A ﬁeld study was conducted usmg phorate on corn’ w1th at—plant at—cultlvatlon -
: “and aerlal apphcatlons _The ‘usefulness of  the. study ‘was limited because the

- showed that phorate granules kill: birds and mammals Among the killed and
—_— porsoned species found were apeacock raccoon; mdrgo buntmg, ‘goldfinch, short- -
tailed shrews, and ‘starlings.” Residue analysis indicated that phorate and-its
.+ degradates were sufficient to cause death to birds and mals for two to three -
o weeks after apphcatlon (MRID No 40165901) " '
- Freld studles conﬁrmed the expected I'lSk by demonstratmg that phorate can klll :
- blrds and mammals both large and small Smaller ammals usually eat a hlgher_

US EPA ARCHIVE DOCUMENT

L h.‘-researchers did . not sufﬁmently search ‘the_ treated areas. ‘Even so,. the study;.,i' ‘
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. -percent of food relative to their bodyweight than larger animals. Therefore, the |
raccoon found in this study is srgmﬁcant If a raccoon can receive a lethal dose,
animals the size of raccoons are at risk in addition to small mammals such as
rodents. ‘Also, this brmgs up ‘the possibility of secondary poisoning. Secondary
porsomng occurs when an ammal is poisoned- after feeding on a poisoned ammal

Terrestrlal Inc1dents (see Appendlx 1 for Table of Incldents)

The followmg is the llSt of mc1dents EFED believes occurred under typlcal use
scenarios. : : '

On January 5, 1991 what appeared to be eight bobwhlte qua1l were found dead

| adjacent to a phorate-treated field near Waynesboro, GA. Apparently, the wheat field had

been planted in late: November This is probably when the field was treated. - The

_formulatlon was n6t Thimet, but another formulation of phorate. Apparently durmg L
s »,appllcatlon the equlpment used had a tendency to clog because the soil was wet, and .

upon reachmg the turn row, the applrcator would lift the planter and whatever was

- - clogged in the drill would spill out onto the ground.- Phorate was determmed to be the

cause of death (B000150—016 USEPA 1991)

Two songblrds 1ncludmg a robm were found dead in 2 tilled corn field in Isle :
of Wight County, VA on April 5, 1991. The field had been treated with carbofuran

“(Furadan 15G) on April 4 and 5, 1991. ‘This was under a field monitoring study being -
- conducted at the time of observation. Based on residue analysis, it was- determined that

' - phorate probably caused the-deaths, with residues of 7.9 ppm detected.. How and where

the birds had been exposed to phorate -remains /unknown (1000504-028 Southeastern

" Cooperative Wlldhfe Disease Study, 1991)

On. March 26 1989, Thlmet 20G kllled blrds ona wmter wheat ﬁeld in Plerre

. SD, that was treated on September 20, 1988 at the appllcatlon rate of 1.2 0z/1000 foot:\ .
- row with a_10-inch row spacing. - If label instructions were followed, then granules "

would have been: apphed in-furrow. at plantmg During late winter to early sprmg,

, pond had formed. in the wheat field from the thaw. of the snow cover and from rainon.. -

- March 16 and 17, 1989. . On:March 29, 1989, 70 Canada geese and other waterfowlf‘
~were found dead around thts temporary pond.: A few days later, 12 Canada geese, ducks o
and a sharp-talled grouse were found dead in' a second small pond about one—thlrd ‘mile -

 from ‘the first. pond “On March 19, eagles had been observed. at one-of these ponds . - -
" . feeding on dead geese ‘Seven bald eagles and. poss1bly one golden eagle are believed to -

"+ have been fatally pmsoned by phorate i in this ‘manner. “Phorate résidues ‘were measured S

- in wheat at 2.2 ppm and-at 0.025 ppm in the pond water. samples (FWS 1989a)

Additional information’ from FWS (letter dated  Dec. 22, '1989) indicates seven bald ~

eagles, 81 Canada’ geese one snow goose, 13 waterfowl ‘and .one sharp tarled grouse

~ were found dead at both ponds (BOOOlSO-OlS 89B01 South Dakota Department of
-‘ Agrlculture 1989) T . : R

Ten Canada -geese, 'S5 ‘mallards, one barn owl, one skunk, and’ two opossums

 were k1lled by phorate from April through June 1989 in Spring Green, WI. The

conditions under Wthh the 1ncrdents occurred were not reported (B000150—013 FWS *_l

v




AL e e L2

\ 1989)

1

~ On January 16, 1987 a red- tarled hawk was reported dead in Solano County, CA '

from a weakened, stressed condition in a mud field nine miles. frorn Dixon. The cause o

of death was from exposure to phorate through an’ unknown set of crrcumstances ‘

' (B000150-009. Licrell, 1987).,

On February 16 1987 in Jefferson County, ID, abald eagle was found dead w1th
a-concentration of phorate in its stomach of 631 ppm. The mode of ‘death is

- undetermined. American. Cyanainid proposed that the eagle died after eating from a - .
* predator-control carcass poisoned with phorate because the stomach contents contained
“high amounts of fat and wavy white- ha1r (B000150-011 Amencan Cyanamrd 1990)

- On NovemberA 1986 50 to 60 mallards and pmtatls were found dead ina ﬁeld

that had been planted in barley the previous summer in Tulelake, AC (FWS,1989). . =

Patuxent Wildlife Research Center’ analysis of crop contents for 7 blI'dS (5 mallards and - ‘,

~ 2 pintails)- 1dent1f1ed phorate in every crop ‘No ev1dence of misuse was found. (B000150- o

010. USEPA 1991).

- In October 1982 an mcrdent occurred from the use of phorate on wheat ﬁelds in Lo
Lyman County, SD. Species (and number of each) found dead were: -mallards (38);
gadwalls (four), wigeons (nine), pintails (six), green-winged teal (seven), red-tailed hawk

(one) and golden eagle(one) Detarls were. not reported (B000150-008 FWS, 1989)

On October 18 and 20, 1982, about 350 waterfowl (133 mallards, 51 pintails, 42

~ wigeons, 36.gadwall, 12. green-winged teal, thre¢ Canada geese, six marsh harriers, two .
- red-tailed hawks, and four great horned owls were found dead in two ponds in Potter e
- County, SD (FWS, 1989). Exposure apparently was from two wetland areas: ~ an

adjacent field &eated with Thimet 15G in a band-in the grass around a winter wheat -

" field; and a second pond, also located in the middle of a winter wheat field, that had- - -

been ent1rely treated. Both ponds also had been exposed by a- spill of Thimet 15G and. !

‘Thimet 20G. A bag of Thimet 15G had been found floating in the pond, and the second .

pond had two bags in‘the vicinity. “Heavy precipitation had been reported.. 'Runoff was -
unphcated for the. second pond ( B000150-OO7 South Dakota Department of Agnculture
1982). : R S -

On December 5 1982 in Potter County, SD ‘a bald eagle was found fiear the

’ ".prevxous bird kill area. Various duck parts’ containing res1dues of 26 ppm phorate were .

. found in the eagle’s gastromtestmal tract. - The .eagle probably died from" eatmg the = .

7 remains-of the duck ‘carcass - that had not been removed (BOO0150-018 Amerlcanv“f',! -
'Cyanamld 1990) B VR : T R

On February 19 I981 in Fresno County, CA an mcrdent mvolvmg phorate krlled.; o
, 2 000 blackbirds, two pheasants and several pigeons.. Thimet 15'G was applied by air’

to a wheat field at the recommended rate. nine days after reseeding. Standing water was

" observed in several irrigation d1tches as-a result of a rain storm about one week before
. application.  American 'Cyanamid suspects that the- blrds contacted contaminated . -
‘1rr1gat10n d1tch water Phorate residues. were detected in the blackbtrds at 24 ppm
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(BOQOISO—OOS.’Cal_ifornia_‘Flis‘h}and Game Department, 1‘98;1,). e

‘ On February 21 1981 in Merced CA phorate whlle bemg apphed by aerial
apphcatlon to an alfalfa field, was madvertently -applied to.an adjacent property. Due to
;! faulty dump mechanism; a large amount was ‘also dumped info the. waterway around
the field . . One hundred waterfowl and 100 other birds of various species died. Phorate
residues were 54 ppm in teal and 31 ppm in coots.. Phorate aiso was detected in water
~ and vegetation within the property boundary. ~Although this is a case of rmsapphcatlon
- the low lethal doses should be noted (BOOOISO OOo Cahforma Department of Food and .
Agrrculture 1981) ' \

78, in Calipatria, CA, Thimet 10G was applied, contrary to label
mstructlons alfalfa field during irrigation. Two days' after apphcatlon 195 bird
_carcasses, were removed including’ ring-billed gulls cattle egrets, and curlews. Phorate
was detected in all of the gulls. Phorate resrdues ranged from 0.05 ppm to 56 ppm. -
Regurgrtated gizzard contents found at the exposure site contained nearly 100% crickets

~and 92.7 ppm phorate.  Brain cholmesterase activity was inhibited by 76% to 96%.

- Cattle egrets had consumed coleoptera, orthoptera and arachnids. Phorate residues in the

' .egrets were 150 ppm (B000150-004 FWS, 1989; and USEPA 1991) '

In June 1972, it was reported that 25 ducks and blackneck stilts died in the tail
water area of a sugar beet field in Fresno, CA. Two days earller “the field was treated
with, phorate Resrdues were: 90 ppm (B000150-014 B1schoff 1973)

Logie
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In conclusron the ﬁeld studles and the mcrdents mdlcate that the use. of phorate will result ,

- in adverse effects. Phorate and its. metabolites can express ‘their toxrcrty several’ months after.
v,;apphcatlon as shown in the above incidents. The Agency believes ‘that during the winter the
~topsoil and subsoil are frozen, and there:js slow degradatlon until spring thaws when phorate and .
~ metabolites begin to move. Storage, stablhty data cited in the human health assessment chapter -
.- indicating that phorate and the ‘metabolites are stable for 1 t0°3 years 'if stored under frozen -
- conditions” lend - support" to the “above ‘scenario. No' N
" 'metabolites will occur unt11 the subsod thaws but sprmg rains wash phorate and metabolites-into .-
_ - surface water ponds Tlakes’ and streams. The waterfowl deaths’ ap ’

flooding of treated ﬁelds The flooded fields: wxll attract the bir

through eating contammated flora or fauna growmg in the puddle but, as with 'many incidents,

the exact route of ¢ exposure could be single or multiple:... ‘Also, of equal srgmﬁcance incidents ’} o
show phorate can kill songbirds, upland gameblrds and mammals, as ‘well as waterfowl. Field -
~ studies both simulated and actual with corn show that phorate presents a rrsk under more '

conventronal apphcatlon and. exposure scenarios.

,downward movement oﬂ phorate or ' =

ar. to be conriected with thls p
: . The water: could porson the -
- birds in many dlfferent ways. For example, it could be through the skm drmkmg, ‘preening, or



arable;ls:' F‘r'eshWater ,Fish Acute ,ToXiCi_ty_- |

o b TOXIClty to Aquatrc Arumals
R (1) Freshwater FlSh and Amphrblans Acute
-~ Two freshwater ﬁsh tOXlCltY studies usmg the technrcal grade of the actrve

1ngred1ent are required to establish the toxicity of a pesticide to fish. The preferred test

~ species are rainbow trout (a cold-water fish) -and bluegrll sunﬁsh (a warmwater fish).
Results of these tests are tabulated below ' :

Surrogate Species . Toxicity Category’ | -MRID No. .~ | Study
w e A * | Author/Year - |- Class.

‘Rambow trout , |13 | Very highlytoxic .| 40094602/ - Core
.(Oncorhynchus T e T Johnson & ;
mykiss) . up oo« 0 - %I Finley/ |
‘Bluegill sunfish .~ | 100 1 Very highly toxic | 40098001/ Core .
(Lepomis . R ’ N - Mayer &
mgcrochirus) -} - C - o N Ellersieck/

1 N " ' 1986 )

| b "Very hlghly toxrc (< 100 ppb) is the lnghest category of toxrcrty in Brook’s scheme of ratmg toxrcrty

o The results mdrcate that phorate is. very h1ghly toxic" to freshwater ﬁsh on an
acute basis. - The guldelme requlrement (72 1) 1is fulﬁlled (MRID No 40094602
‘ --40098001) : :

(2) Freshwater Flsh and Amphrblans, Chromc

‘ A freshwater ﬁsh early hfe-stage test usmg ‘the techmcal grade of the actrve
,mgredrent is requlred if the product is applled directly to water or is expected to-be -
 transported to water: from ‘the mtended use site; and when" any ‘one of the following * -
‘conditions exist:. (1) the pestrcrde is intended : for use such that ‘its presence in water - is-
' lrkely to be continuous or recurrent regardless of tox1c1ty, Q) any acute: LCso 01 ECyis-

" less than 1 mg/L (3) the EEC in water is equal to or greater: than 0.01 of any acute ECs

or. LC,O value; or (4) the actual or. estlmated envrronmental concentratlon in’ water

resulting from use is less than 0.01 of any acute-ECs, or LCSO value and any one of the . B |
following condrtrons ex1st ‘studies -of other! - ‘organisms mdlcate the reproductlve S
‘physiology of fish ‘may be affected physrcochemrcal propertres indicate cumulative ~- -

- effects, or the pestlcrde is persistent in water (e.g. half-life, greater than 4 days).- The

- preferred test species is rainbow trout. A fish early life stage test is required for phorate *

because LCs, is < 1 mg/kg and monitoring data indicate that phorate (6.8 and 32.2 ppb)
- was present ina pond where fish died. Results of thlS test are tabulated below ‘
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_ Table 7: Freshwater Fish Early Life-Stage Toxicity

Surrogate Species | % . | NOEC/LOEC | MATc Endpoints = | MRIDNo.. | Stdy Class.
R ‘ o AL (ppb) - | b Affected Author/Year - '
Rainbow trout 2.1% | 1942 2.6 pg/L Total length | 158335/ | Core
(Oncorhynchus ' - : 'Surprenant/

I mykiss) R | - - . | 1986

“ The guldelme requlrement (72- 4a) is fulﬁlled (MRID #158335) The NOEC,
MATC and LOEC are very low and mdlcate mlmmal concentrations are needed to effect
o growth : : ‘

A freshwater flsh hfe-cycle test (72- 5) using the technical grade of the active

~or is expected to be transported to water from the intended use site, and when either of
 the following conditions exist:’ (l) the EEC is equal to or greater than one-tenth of the
NOEL in the fish early llfe-stage or invertebrate life-cycle test; or (2) studies of other
orgamsms indicate the reproductive physrology of ﬁsh may be affected The preferred
test spec1es is the fathead minnow. .

‘The rainbow trout early life stage NOEC was used to estimate an NOEC for the
- bluegill sunfish. The resultant risk quotients exceed the chronic effects LOC. ‘Although
. the full life cycle study is expected to provide a lower NOEC, all LOCs are exceeded
' w1th the short term study. Therefore the full life- cycle study is not requlred

| ‘(3) Freshwater Invertebrates, Acute
:

A freshwater aquatic 1nvertebrate tox101ty test usmg the techmcal grade of the -
.actlve ingredient is required to assess.the toxicity of a pesticide to invertebrates. The
preferred test species is Daphnia magna. Results of this test are tabulated below:
4
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‘T'able, 8: Freshwater Invertebrate Acute Toxir:ity L

Surrogate Species | ‘% AL LCy . | Toxicity Category' | MRIDNo.. | Study
- o ECq ppb - oL Author/Year - Classnﬁcannn
- (confidence : N . o . )
- limits)
- Gfasciatus ' ] Tech . 0.68 (0.36-1.0) '| Very highly toxic © | 05017538 } _ Supplementat
~ . 0.60 (0.3-0.8) . , . B " | " Sanders/1972 ‘
G fasciatus "~ Tech " 9(5.1-13) Very highly toxic - | 0097842 Supplemental
: i . : . : © Sanders/1969 '
G fasciatus ‘ | Tech . T | 42D | Very nighly toxic 0003503 . Supplemental
L . : L Johnson/1980
- Pteronarcys 4(2-6) ’ - | Very highly toxic ‘ 0003503 Supplemental
‘ : v S , L Johnson/1980 '
" Orconectes nais- . {‘I"ech | - 50 (30-75) - -Very highlyi toxic 05017535. .| Supplemental
’ . o : o C B . ‘1 Sanders/1972 | -
Formulation Testing?
Daphnigemagna | 20%° | 37(30-44) Very highly toxic 0161825  Core
. : (Thimet - 7 : . . Nicholson/
20G) N o i ) . . | 1986 '
Midge lavac | 20% | .41(3845) ' Very highly toxic | o161826 Core
(Paratanytarsus i _(Thimet - R "Nicholson/ -~ |
parthenogenica) ' 20G) v K : " 1986
Mayfly nymphs 0% 65 - Very highly thxic 0161827 Core
(Hexagenia sp.) - | (Thimet - .|  (43-74) i o7 - ] Hoberg : '
- 206 |- T AT 72

1 "Very highly. toxrc (<100 ppb$ is the tnghest tox1c1ty ratmg in Brook’s (1973) scheme of ratmg toxxcxty

-

" 2'The LC50 values are expressed as concentrauon of formulated produet

The results mdlcate that both the techmcal grade and 20% product of phorate are
"very highly toxic" to aquatic invertebrates on an acute basis. The guideline requirement
- (72-2) is fulfilled. Although no study is fully acceptable the consrstence of the results
‘ mdlcates no further testmg is warranted S ‘ 4

| “'i(4) thwater Invertebrate, Chromc
A freshwater aquatlc mvertebrate hfe-cycle test 1s requlred 1f the product lSj, o

| v'apphed directly to water or expected to.be- transported to-water from the intended use -
_site, and when any one of' the following conditions exist: (1) the pesticide is mtended for -

“'use such that its presence in water is likely to. be continuous or recurrent regardless of
. toxicity; (2) any acute LCy; or ECsy'is less than 1 mg/L; or (3) the EEC in water is equal

“~'to or greater than 0. 01 of any acute ECs, or 'LC,; value; or (4) the actual or estimated
“environmental concentration in water resulting from use is less than 0.01 of any acute -
. ECs or LCs, value and any of the following conditions exist: studies of other organisms
- indicate the reproducnve physiology ‘of- invertebrates may be affected, physicochemical
- properties indicate. cumulative effects, or the pest1r:1de is persistent in water (e g. half-life
g greater than 4 days) The preferred test specres is Daphma magna. - An aquatic
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mvertebrate llfe-cycle test is requlred for phorate because 1) the lowest LC50 value is
0.68 ug/L and 2) and monitoring data indicate that phorate (6.8 to 32.3 p.g/L) was
present in a pond where ﬁsh ‘were: krll Results of this test are tabulated below o

+ Table 9: Ereshwater Aquatlc Invertebrate Llfe-Cycle Tox1crty

Surrogate | ®aL | NoEC/ MATC Endpoiits | MRIDNo. ~ | Smdy
Species ~ -] LOEC. - (ppb) | Affected ~ | Author/Year ' | Classification

(ppb)

Daphnid - = - ' 021041 | 029 | Numberof | @227102 -

(Daphnia, _ _ N I . offspring per. | -Yurk, F.I/1991
magna) o | femateans -} .
. o o growtior
g parental |
‘ daphnids .

-, The NOEC MATC and LOEC are very low and mdlcate mlmmal concentratlons :
. are needed to- effect reproduct1on and growth The guldelme requlrement (72-4) is
fulfrlled (MRID # 42227102) S r ~ :

5) Estuarme and Marme Amlma]s, Acute .

Acute tox1c1ty testmg with estuarme/marme orgamsms (ﬁsh shrunp and oyster)

. using the technical grade of the active 1ngred1ent is required when an end-use product is
. intended for direct application to the marine/estuarine environment or the active

‘ingredient is expected to reach this environment because of its use in coastal counties.

" ‘The preferred . test species are. sheepshead ‘minnow, rny51d -and, eastern - oyster.
- Estuarine/marine acute: toxicity- testing is requlred for phorate because " the - active
-_ingredient is expected to . be transported to estuarme waters Results of these tests are

tabulated below : :

s -
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Table 10: Estuarine/Marine Acuté Toxicity

: 17“;

Surrogate Speces

% AL

: LcsdlEéso

(conﬁdence
lumts) ppb

Toxicity

MRID: No.
Author/ -
Year

Study
- Class, -

. Eastern oyster embryo—larvae | .18‘9.-5

- (Crassostrea vxrgmzca)

N 900 (}ioc,m’éoiox

| Highly toxic -

| -40228401

: U.S.EPA/

-

Ciest -

Corc ;

‘ - Mysid / .
{Americamysis b"ahia)

| 9.0

1:9(1.0:3.2)

‘ “Very highly
" toxic '

40228401
U.S.EPA/
1981

Core

Mysxd
(Amencamys:s bahza)‘f,

0.33(0:27-0.43). .

| = Very highly .
LT toxic ‘

40228401/
U.S. EPA/
1981

Sﬁpple— -
mental

Penaeid shrimp

8.5

0.27(0.180.32) -

) Very h:ghly
toxic

40228401
U.S.EPA/ .
1981

Supple-
’ ‘mental

Pink shrimp

- 89.5

| 0.1100.08-0.160) -

“Very highly -
. toxic s

40228401
U.S.EPA/
1981

Supple-
mental

Spot;

9.5

5.0(4.2-5.6)

. Very highly
| toxic

40228401

- U.S.EPA/ =

1981

~ Core

‘Spqt

- 89.5

© 3.9(3.1-5.6)

| Very highl} :
- toxic i

| 40228401

US.EPA/ . .
1981

mental

Supple-

Sheepshead
mmnow

S ses

| sy

© Very highly

. 40228401

U.S.EPA/
1981

Supple-
mental

Longnose Killifish' )

036

‘ -Vcryhigh"l'y
. ‘»to)dc S

" 402284017 -

_U.S.FPA/

11981

-Supple~
mental

Sheepshead -
minnow

89.5. -

40(3/54.5).

-_«Very hlghlyfl_ :
,toxxc ) o

40228401 7
'USEPA/_*

: ;Coré

Fotmulat:on Testmg f_ o

ot R |

_ Quahog
‘clam

- 17(4 4-71)

; ,{3'»(20% ad. )_"'

i v

V ;VerymgnIy"“
: ‘jtuxxc :

Il 40004201/Supmanu’ 1

1986

Core . -

Sheepshead siinnow’ Lo
(Cypnnodon vanegaxus)k ;

s

220G

Thimet | 82(5.5-10)

| eo%aiy.

o] toxic

400018017
Suprenant/1986 .,

- Core

' Mys1d :

mmen‘camysz;s bahia)

j 'f‘himet
.20G

0.3(0.26-0.35) -

Very highly

toxic

41803804
Sousa/

"Coré.

o ;', 1990

o L "Very hxghly toxic" (<100 ppb) and “highly’ to)nc (100 to > 1000 ppb) are hlghcst and second hxghest toxxcnty cawgorm, respecuvely, _
| provnded for i in Bmok’s (1973) scheme of toxicity ratmg - . , . ’

@o% s i
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The results 1nd1cate that ‘technical grade atnd 25% product of phorate are "very
“highly toxic" to estuarine/marine fish and invertebrates on an acute basis. The guideline
requrrement (72 3a) is fulﬁlled (MRID # 40228401 and 41803804)

(6) Estuarme and Manne Ammals Chromc

Estuarme/marme fish early llfe—stage and aquatrc mvertebrate life-cycle toxicity
tests -are required if the product is applied directly to the estuarine/marine environment

~or is expected to be transported to this environment from the intended use site, and when

‘any one of the- followmg conditions exist: (1) the pesticide is- intended for use such that

- ts: presence in water is likely to bé continuous or recurrent regardless of toxicity; (2) any
- acute LCyj or ECs, is less than 1 'mg/L; (3) the EEC in-water is equal to or greater than

0.01 of any ‘acute ECsy- or LCy, value; or (4) the actual or estimated environmental

- _concentration in water resultmg from use is less than 0.01 of any acute ECg, or LCy,
~ . value and any’ of ‘the followrng conditions exist: studies of other organisms indicate the
+ reproductive physiology of fish and/or invertebrates may be affected, physicochemical

- properties indicate cumulat1ve effects, or the pestrcrde is persistent in water (e.g. half-life

greater than 4 days) ‘The preferred test speciés are sheepshead minnow and mysid
shrimp. Estuarine/marine fish early life-stage and aquatic invertebrate life-cycle toxicity

tests are requlred for phorate because (1) the pesticide is intended for use such that its

presence in water is likely to be continuous or recurrent regardless of toxicity; (2) acute
LCy, and 'ECs, are less than 1 mg/L; (3) the EEC in water is equal to or greater than
0.01 of any acute ECso and LCy; values; or (4) the actual and estimated environmental

- concentration in water resulting from use is less than 0.01 of any acute ECy, or LCyy'
* value and studies of other organisms indicate the reproductive physiology of invertebrates -

may be affected, or the pesticide is persistent in ‘water (e g half-hfe greater than 4 days)
Results of thlS test are tabulated below:

- Table - 11 Estuarme/Marme Chromc Tox1c1ty

Surrogate % AL | NOECII,OEC 'MATC | Eddpoints MRID No._ Stady

Species . - C (pptr) (pptr) | - Affected Author/Year | Classification

Mysid 199 | 's3m8 ©7.5 | total length and " |* 43730501  Supplemental
*{(Americamysis ' R : | dry weight | Qverman & R

- bahia) ‘ , ST | Wisk/1995., -

Iomssia 7 ifrse 0 [em o | se | sumvivabitiy | 40228401 T | Tsupplementat f -
o Americamysis - | CEEE O | oo oo so ) USEPAM98L. o} oo

“bahia) i L

Sheepshead -~ 99 - | esno0 | 722 | weightand. 418038—06/ e
Minnow - o T T gt -,"Sousa/1991 COERE R ! B
- (Cyprinodon - }! SR . . - ST
-variegatus) . ' . ST |

| The gu1delme requrrement (72-4a) is fulﬁlled (MRID #41803806) and (72-4b) is

. not fulfilled (MRID #43730501) ‘However, no further chronic mysid testing is required. .
The add1t10nal testing 1s not expected to result m a srgmﬁcantly drfferent NOEC.

- “An estuarme/marme ﬁsh lrfe—cycle test usmg the techmcal grade of the actlve
' ,mgredlent is requlred when an end-use product is. mtended to be applled dlrectly to waterv
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or is expected .to transport t0 water from the intended use srte and when any of- the
- following conditions exist: (1) the EEC is equal to or greater than one-tenth of the

'NOEC in the fish- early life-stage or. 1nvertebrate life-cycle test or; (2) studies of other
orgamsms indicate the reproductwe physwlogy of ﬁsh may be affected.

~This test. w1ll not ‘be requlred The. MATC is very low. The early-hfe stage test '
Iproduced a MATC in the parts per trillion. ©~ More importantly, the estimated
- environmental concentratron will greatly exceed the early—llfe stage MATC

- The guideline requirement (72-4a) is fulﬁlled (MRID # 41803806).

7 ’Aquat/ie Field Testing and Incidents L

, "An aquatlc 'ond study conducted in Iowa used Thimet 20G msectlcrde The study
“only produced comparable data for 30of5 ponds. Three ponds have similar chemical and

*. physical characteristics. One pond was a reference pond, the other two were watersheds

treated with Thimet 20G. Significant rainfall events did iot occur until 10-14 days after
treatment. Reductions to invertebrate populations; fish growth and blueglll fecundity were
appa:ent in ponds- adjacent to-the treated field. Most of the populatlon reductions noted
in the study were as a result of exposure to the. metabolrtes of phorate phorate sulfone -
and sulfoxide Both metabolites were found when the pond water was analyzed. Despite
several factors that compromised comparisons between treated and untreated areas, the
* study provided valuable data concerning phorate behavior in the environment. The
*authors of the study suggest that phorate may srgmﬁcantly decrease dlver31ty in natural
: ecosystems (MRID No 42227101) :

A mesocosm study in South’ Dakota 1nvest1gated the effects of phorate to wetlands

K _macromvertebrates Each wetland had .a reference and 3 treated mesocosm with

application rates of 1.2, 2.4, and 4.8 kg/ha (1,.2, and 4.3 lbs/A), respectlvely For 1-
~month all rates resulted in mortahty to all amphtpods and chrronomlds (Dreter et al
1995 MRID No.: 43957801) :

‘ ‘The EPA has recerved several reports of field mcrdents mvolvmg phorate products _
through the Pesticide Incident Monitoring System: (PIMS) Three fish kills were reported

. in Illinois mvolvmg phorate combined with propachlor, atrazine, EPTC, or gsters of 2,4- - .

: . D. As phorate is considered more toxic than the other chemxcals the Agency beheves thatv L
o -phorate was prlmanly responmble for the mortalltles D v v

Hr May 1970 ﬁsh kﬂls were reported mvolvmg three ponds followmg the use of P

u‘phorate propachlor EPTC, . atrazine; or the isooctyl ester of 2,4-D on corn fields. - -

- Phorate residues were “measured in the three ponds. Two ponds were measured two- |

. ‘weeks post-apphcatron and reported residues of 8.3 and 32.3 ppb The third pond was

- measured 37 days post-applrcatton and revealed concentrations as high as 12.1 ppb. “The - -

effects for the three ponds varied from 30 to 50 dead bluegill and bass for one pond and -
_about 2,000 to 3,000 bluegill, ‘bass, greengills, silver minnows, catfish, and crappies, a -
watersnake, and fox squirrels for the' second pond, approxunately three to four:days post-

" application,. ‘In the third- pond phorate ‘atrazine, and propachlor probably caused the =

7 “ .death of bass and blueglll 710, 14 days post-apphcatron (B000150-001 ,002 003)




These data. would 1nd1cate that phorate runs off m amounts sufﬁment to cause effects to-
aquatic fauna. : . . ,
e T:(;x'i"eity_ to Plants
(1) Terrestrial -
Currently, _'terrestrial plant 'testlng is not required furf'graﬂulm insecticides. ,
@ Aquatic | ”
Currently, aquatxc plant testtng is not requlred for granular 1nsect1c1des however Tler .
[ toxicity data on the technlcal/TEP matenal was subtmtted and are hsted below U '
Table 12 Nontarget : ,. atlc Plant Tox1c1ty Fmdmgs |
Species | earn| - ECq |
ey
. | Navicula pelliculosa ol AaNRE P NRO B
. (Freshwater diatom). v ' a
Lemnagibba | NR | NR =
Selenastrum . N/R | N/R
caprtcomutum B IR R B e P
| Skeletonema costatum | 90 11,300 (1,000-1,400) B “ _
~ Anabaena ﬂos-aquaé | CNR

,’.‘ N/R malcates ﬂEt the fﬁcse tests were not repo .

R
=l
\ i
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2. Environmental Fate o |

a. Environmental Fate A‘ssessnlent

Phorate 1tself is not per51stent in the envu'onment It has been shown to degrade in soil
'by chemical and microbial action and to dlssxpate in the ﬁeld with a t,, 0f 2°- 15 days. ‘Itis
moderately mobile in soil, and has been shown to mlgrate to'a: maximum depth of 6 inches in
-loamy sand and sandy loam soils. Addltlonally, phorate is subject to I'apld hydrolysis with a t,,,
of 3 days. Due to the limited migration and the rapid hydrolysis, phorate is not expected to pose
a 51gn1ﬁcant risk to. ground water. While phorate contamination of surface water by surface
runoff may be an acute problem “the, rapid hydrolysis will tend to lessen the concentration ina -
relatively short period of time: Parent adsorption to- permeable soils low in organic matteris
‘low to moderate with Kds*= 1.5 -'3.5. The anaeroblc soil metabolism t,; is 32 days. The
'~ aerobic aquatic metabolism in sedimentt,,, of 2 - 6 weeks ‘may indicate that phorate, if it reaches
_ the sediment, will be more persistent in sediment than'in the water column However, phorate -
 itself is not expected to persist long enough to reach the sedlment so no nsk from the parent
is annctpated to occur. ,_ i : - : :

©In contrast to phorate the phorate degradates phorate sulfoxxde and phorate sulfone, are"
both more persistent and more mobile in the environment. The aerobic soil metabolism half-

lives (t;) for the sulfoxide and sulfone degradates are 65 and 137 days, respectively. The
potennal of these degradates to migrate in soil was demonstrated in a Georgia field dissipation -
study where they were found at depths of 12 - 18 inches.’ The potential for groundwater
contamination by the degradates exists, although as of now neither of the degradates has been

detected in the wells that have been sampled 1t should be noted that, in general, the degradates -

have not been the focus of monitoring efforts. By analogy to the carbamate insecticide, aldicarb, .

v whlch also has sulfoxide and sulfone degradates that have been detected in well samples, there
- are concerns that phorate degradates. may' contaminate. ground water.* The degradates, with a

. tendency to partition preferentially into water, ‘may.- be available for runoff to surface water for

- a longer time period than phorate. - As reporteéd in the I-IED chapter, the sulfoxide degradate is -

slightly more toxic than the parent. Currently, there are no data for: the other degradates, but
the: degradates - containing the organophosphate mmety are: expected to act snmlanly to the -

.~ parent. . Although there are no. dnnkmg ‘water standards for phorate sulfoxlde there may be

© - somerisk assocxated W1th hlgh rnnoff mtuanons when dnnmng water mtakes are downsneam of .
‘runoffareas o R .

: Accordmg to the Pest:cxdes in Ground—Water Data Base twelve samples have been- "

o analyzed for phorate sulfone and sulfoxide. - There were 10 detecnons, but samples may have .

‘either been taken where no phorate had been applied or on non-vulnerable soils.  The lack of

o degradate detection in 12 ground-water samples does not exclude the possibility of degradates

i other areas. Monitoring data from the 12 samples do not prov1de vahd ev1dence addressmg"
the leachmg potenﬁal of phorate : sulfoxnde or sulfone. ;

~ There i is a greater possibility for ground-water contamination over a w1de area from. phorate} S
' 'degradates than for surface water contamination by parent and degradates. . The probability of - -

. surface, water contamination is dependent upon storm events shortly after application. In -
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permeable soﬂs low in OM phorate degradate movement depends on the hydraulxc gradlent
. but, generally, degradates move to lower depths with sml water.

In the northern wheat growmg states, fall apphcatxons of phorate appear espec1ally hazardous

" for fish and wildlife. During the winter the topsoil -and subsoil ‘are frozen, and

 degradation is slow until spring thaws when phorate and degradates begin to move. Spring 1 rains
wash’ phorate and degradates into . surface water ponds, lakes and streams, because there is no
- downward movement of phorate or degradates unt11 the subsml thaws : o




o 23
| b EﬂvifdnrhentétlFaté and .Transport -

(1) Degradatlon |

Phorate degrades by hydrolysrs at pH 5 1, and 9 wrth half-lrves of approxrmately 3 days
(MRID. 41348507) and. by direct photolysis in water (pH7) with a half-life of one day(MRID -
©41348508). The aerobic (MRID 42459401; 41131112; 40077301) and anaerobic (MRID
41936002; 41936002; 40077302) soil metabolism half-lives in sandy loam soils were 3 and 32
days, respectively. The major degradates are the sulfoxide (t-1/2= 65 days aerobtc sorl) and
sulfone (t-1/2- 137 days) whrch are more persrstent than parent phorate

(2) Mobrhty

e Although phorater»rsmoderately mobrle in sorl rapld hydrolysrs and aerobrc soﬂ metabolism -

of 3 days reduces the potentral of parent phorate to reach ground water. However, the -

. degradates sulfoxide and sulfone are more mobile and persistent, and also more likely to reach'
ground water. Laboratory Kd values for parent in [oamy sand and sandy loam soils with 1%
0.C.are 1.5 and 3.5, respecttvely, which indicate potentxal mobility in permeable soils; the Kd

' range is from. 1 5 to 20 ina vartety of soils. ‘No major degradate de are avarlable

Sulfone degradate was mobile in aged soil columns of loamy sand and sandy loam soils and

- was- uniformily distributed in the column. Sulfoxide was found in the leachate at 12% and
3%, respectively, in loamy sand and sandy loam soils. Parent did not move below 6 inches in
the column. . Parent appears to be moderately mobile in most mineral soils, but the

o degradates are. more mobile than ‘parent. The order. of :mobility in - soil is

sulfoxrde > sulfone > phorate (MRID “42208201)

(3) Accumulatron B

: The maxrmum accululatron in edrble ﬁsh was 326X, - After 14 days depuratlon |
' approxrmately 90% of the res1dues were eliminated. (MRID 42701101) ; ’

(4) F 1eld Drssrpatron

In general phorate is. not a pers tstent chemrcal it degrades by chemrcal and mrcroblal action -

S and dissipates in the field with. t-1/2'of 2 215 days. -Ina- Georgla field dlssrpatron study on- - -

-+ sandy loam soil (MRID 42547701) parent did not move below 6 inches in'soil, but the sulfoxide - - -
" and sulfone leached to' 18 inches.  In an Illmors study’ on silt loam soil (MRID 70586500) a = -
: comparable half-life of 9.- ‘15 days was observed: No leachmg of elther the parent of degradates

*'below 6 mches was observed (MRID 70586500) EFRE
(5) Laboratory Volatrhty

Maxrmum volatlhty rates of 7. 5 - 13 3 ug/cmzlhr were observed at 3 days with

.. ‘corresponding maximum air concentrations of 530 -.1400 ug/m3 from soil moistures of 50 and
75% FMC and flow rates-of 100 and 300 mu/min. ‘Phorate was 68:-71% of the applred material. = -

.-in the foam plug extracts at 14 days post treatment Phorate sulfoxrde was <5 % in the foam _
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: plug extracts and phorate sulfone was present at €0.3%. In the 8011 extracts plus flask rinsates
“phorate was measured at 14.2 < 27.5% of the applied and the degradates phorate sulfoxide and - -

_:;phorate sulfone ~were measured at 3 1-64 and 0. 7 4 5% respectlvely (MRID 42930301) -
>(6) Spray Drlft v,

Apphcatlon of phorate is by soil mcorporatlon of granules only

c. Water Resources

; (1) : 'vGround.Water

The envuonmen al fate data suggest that phorate parent may leach to ground water under :
certain vulnerable conditions. When compared to several other pest1c1des (for example,
atrazine and aldlcarb) the predicted leaching potential of the parent ‘appears relatively
" low. -The degradates phorate sulfoxide and phorate sulfone are more persistent and
*. mobile in soil than the parent (as is the case with aldicarb). Persistence data are
‘available for phorate sulfoxide and phorate sulfone; the persistence of parent phorate is -
" much less. Specrﬁc measurements of mobility (K,,,) are lacking for the degradates, but
- the degradates are ‘more mobile than the parent. -Thus, the degradates of phorate may
have a greater leaching potential than the parent, espec1ally when soils are coarse
textured and organic. carbon contents’ are low.

The avallable 1nformat10n is 1nadequate to assess. exposure to phorate and phorate
degradates on a ‘national level. Only a limited amount of monitoring for phorate and
even less for gegradates Has occurred. Therefore, several insecticides in addition to
phorate are dlscussed here, because they are organophosphates (OPs) or have similar fate -
propertles “This' will provrde add1t1onal ms1ght concermng the potenttal of phorate to
contammate ground water _

Detectlons of phorate re51dues in ground water' A number of msect1c1des including
phorate have been included as analytes in ground—water monitoring studies conducted
- by federal, state or local agenc1es and chemical .companies. Many of these studies are
- f*’f?summarlzed in the Pestlc1des in Ground Water Database: (PGWDB) (Hoheisel et al.,
-:1992)." ' The PGWDB reports that’ parent phorate has not been detected in 3,341 ground-

" 'water samples summanzed (Table 1), which is generally consistent with the results of the - :
laboratory and field drssrpatron studies.  There were no‘detections of the : degradates' -

~ 'phorate - sulfone and ‘sulfoxide in' 12 samples and phoratoxon sulforie and. phoratoxon -

. sulﬁde in9 samples collected in California (USEPA 1992) ‘However, the small number -

" of degradate samples reported do-not represent a mgmficant body: of data.  Fate data-

“indicate. that the degradates would likely be detected’ m hydrogeologlcally vulnerable
gcondrtlons 1f more extensrve samplmg were conducted s ,

1 No heath adv1sory, MCL, DWEL or cancer group has been- estabhshed for. phorate or
* its degradates. =~ However, since. OPP has set the: reference dose. (RfD) as 0.0005
' mg/kg/day, an estimated Drmkmg Water Equrva.lent Level (DWEL) can be calculated,
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~to be 17.5 pg/L (17.5 ppb). From this the lifetime Health Advisory (HAL) can be
estimated as 3.5 ug/L (3.5 ppb). For some pesticides with toxic deégradates -- aldicarb, °

for example -- the parent compound and the degradates have been included by the Office.

- of Water in a proposed MCL for total residues. ‘This is not the case for phorate. Ifin -
_the fufure, a phorate HAL is established to include: the toxic degradates, the likelihood

/of exceeding this level in ground water may increase.

A few limitations were noted in these ground-water monrtormg studres and are briefly

mdrcated First, the degradates with greater leaching potentials, were not considered

in most of the studies. Second, the monitoring studies were designed for agricultural -
chemicals other than phorate. Therefore, phorate may not have been used where the
studies were conducted. Other limitations include the analytlcal methods and detection -
limits that vary between studies and may not be adequate in all studies. Good Laboratory

. Practices (GLP) and qualrty control also may not have been used. ‘A final consideration -

is that most - of the monitoring studies did not include detailed hydrogeological .

investigations. 'Therefore, conclusrons from these studres may be mcorrect or unpossrble

. to conﬁrm

" ~Distribut_ion and concentrations. of similar insecticides in ground water: The

PGWDB (Hoheisel et al., 1992) summarizes the results of studies which included -
" chlorpyrifos, fonofos, and terbufos, three widely used OP insecticides. Limitations for
- these studies are similar to those previously stated. - Residues have been detected in
ground water for these three insecticides (Table 1). Health advrsory (HA) levels were
exceeded for chlorpyrifos (apparently from the termiticide use) and terbufos. Eight of

the 11 wells wrth terbufos detect1ons (73%)- exceeded the HA of 0.90 yg/L

-Table 1 Summar of number of wells sampled and w1th detectrons for phorate and a "

number of other msect1c1des and degradates (Hohersel et al 1992)

US EPA ARCHIVE DOCUMENT

“Chemiea.l‘ S B ’\ e Number of Wells —— o " Percent with
’ | Degradates o Sampled | Wrth Detecuons ’:l)'etecti_ons ‘
| chtorpyrifos -~ | ;,-5398 o m
N T e e R R
© phorate sulfoxide | 0 12 . .0 o]
_phorate sulfone |- 12 ” | )
* phoratoxon sulfide | . o9 0 )
Terbufos . . | . 4224 oo o |02 |
. terbufos sulfone 13 T ‘Q 0 ﬂ '




Carbary! | w13 | s | o4t ]
Aldicarb | wmse | 3002 - | o 69 k)
aldicarb sulfoxide wes2 | - som | w1s |
aldicarb sulfone 1 37593 o 4991: 033 “

For comparlson of leaching potentxal (not" tox1crty), two other wrdely used carbamate .
A 1nsect101des carbaryl and aldicarb, were also considered. Carbaryl'and aldicarb residues .

‘were detected in ground water (Table 1). Aldicarb residues exceeded the MCL of 10 |
pg/L in 2010 wells (4.6%).. Aldicarb degradates aldicarb sulfone and sulfoxide were
also detected. It shoyld be noted that the many of the wells with detections were in -

’ Florlda and Long Isfand, New York, and were associated with studies conducted in areas - -. :

vulnerable to- ground-water contamination and -with known aldicarb use (Wells and -
Waldman, 1991). Fenamiphos residues, from another OP with sulfone and sulfoxrde -
degradates have also recently been detected in ground water in Flonda

In sptte of these hmrtatlons ‘some observatlons can be Inade “The concentrations at -

which the parent compounds .of these OP - insecticides (fonofos, . chlorpyrifos, ..
terbufos)have been detected in ground water are generally. quite low, generally well
~ below any established HA levels, and the frequency of detection is also low. An
*exception appears to be the termiticide use(not a registered phorate use) of chlorpyrifos

which has resulted in higher concentrations. The degradates of phorate and the three .

'OPs were often not included as analytes in the studies, although they tend to have greater -

leaching potentrals Therefore, the existing monitoring data provides little information - . "
- confirming or disproving the leaching potentral of phorate degradates: and the: resultant = .
_ground-water cbntamination. Because aldicarb and phorate insecticides both have sulfone . .

~ and sulfoxide degradates, and aldicarb sulfone and sulfoxrde degradates have been
detected in ground water more frequently than parent. aldlcarb ‘we can assume that the

: phorate degradates may also have some potential to contaminate ground water. It is -
- however also true that phorate -residues appear to be generally less persistent than.
.aldicarb residues. Maximum apphcatlon rates for phorate and aldrcarb are generally -
- similar for corresponding uses. Phorate chlorpyrlfos fonofos and terbufos have s1m11ar e

** maximum application | rates for corn.

S - Comparative leaching assossment-modehng The leachmg potentlal of four OPs;.-.;’f >

-(chlorpynfos fonofos phorate and terbufos) msectlcldes used on:corn and two' other - i

: - non-corn msectlcldes 'was’ evaluated by EFED using the Pest1c1de Root Zone Models e
- .(PRZM}:-PRZM-1 (Carsel etal., 1984) and. PRZM-2 (Mullms etal., *1992), in thecorn . .

1insecticide cluster analysrs At least one of the non-corn msectlcrdes (aldrcarb) is known : S
Tt leach under some envrronmental condltlons snmulated in these modelmg scenarlos :

= Model mputs mcluded envuonmental fate data propertles of several drfferent sorl series,
and more than. 30 years of meteorologlcal data from each of three corn-growmg regions.

‘Modeling results 1nd1cated that whrle all of the chemicals have the potentlal to leach into

o ground water under certam conditions, the leaching potentrals of -the four corn parent
e msectrcrdes are low Of the four fonofos parent had the greatest srmulated ieachmg




S A ARCHAVE O

potentxal followed by terbufos phorate and chlorpyrlfos parent compounds The )
simulated leaching potentials - ‘of the OPs were .considerably less than aldicarb, the
comparlson insecticide which is - known to- leach. Although PRZM-2 can. consider

~degradates, they were not included in the cluster assessment ‘because- of mcomplete
env1r0nmental fate data for several of the degradates

It is 1mportant to recogmze the llmltatlons and restnctlons in the computer models before
evaluating the results (for more detail see the corn cluster report). Computer models
_currently available. are not: capable of predicting quantitatively . the concentration: (or
amount) of a pestlcrde transported to ground water. Therefore these models should only
-~ be used to qualitatively compare the: relattve Ieachmg potent1als or amounts of pestlcldes
- _leached below a specrfledﬂ:_depth ’ ro

; (2’)7 Surface Water o

Substantlal fractlons of applted phorate could be avaﬂable for runoff for several days to

vweeks post-apphcatton (aeroblc soil metabolism half-hfe of < 3 days; terrestrial field dissipation
' half-lives of 2 days, 9-15 days and 12 days). The relatlvely low soil/water partitioning of phorate
(K, of 450, 512, 705, and 505; Kgs of 1.5, 7.5, 20, and 3.2) indicate that most granule

released phorate runoff will be via dissolution in runoff water as opposed to adsorption to
eroding soil. Although the concentrat1on may be a little greater in the erodmg soil than in runoff

- water, the mass of runoff water is generally much greater than the mass of erodmg sorl :

Granules contammg phorate may also be carrlcd to- sm'face water by runoff

. .\

The susceptlbrhty of phorate to hydrolysxs (half-hves of 2. 6 3 2 and 3.9 days at pHs 5,7,and
9, respectively); direct’photolysis (1rrad1ated half-life of 1 day compared to dark control half-life

of 2.7 days), and aerobic metabolism mdlcate that phorate will probably not. be very persistent
_.in the water column even in waters with long hydrologlcal residence times. However, a lower

susceptibility to anaerobic metabolism (anaerobic. soil metabolism half-life of 32 days) than to

_ aerobic metabolism and Half-lives in the sediment of’ ‘aerobic' aquatlc metabolism studies of 2-4
- weeks and 6 weeks mdlcate that phorate will be more. persistent in sediment than.in the water .
~column. Consequently, some of the phorate d1551pated in, the water column may be replemshed

.by desorptlon from the sedlment P S ol : '

E “Although Kd values > 1 mdtcate that phorate concentratlons a ,orbed; to suspended and bottomﬁ o

sediment will probably be somewhat greater than concentrations dlssolved in sediment pore water -

- “and in- ‘the - water column, -its relatively low.: :soil/water ‘partitioning indicates it will' readily

- partltlon into water. Reported BCF:s for the bluegill sunﬁsh of 326X, 816X, and 483X for edible - g

" tissue, non-edible tissue, and the whole. fish,- respectlvely mdlcate that the. broaccumulatlon
-potenttal of phorate is not sufﬁcrent to be of concern. AR

i

: The major degradates of phorate in terrestnal ﬁeld d1551pauon studles were the sulfox1de and

sulfone degradates. The- extent of vertical movement of those degradates in terrestrial field
d1ssxpat10n studies ‘suggest they may be somewhat more persistent and - mobile than phorate.
Consequently their tendency to partition into water may be somewhat greater than phorate and

~-inpoorly -draining  soils (that would inhibit Vert,lcal transport) srgmﬁcant fractrons may be -
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- Te‘lvailal')le for runoff sorneWhat IOnger"'than phorate,
‘ Surface Water Momtorlng and Modelmg o

o Approxnnately 11 700 samples were. recently listed for phorate in the STORET database.

- Approximately 10% of the samples had ‘detections above detection hmrts which varied below 1

.ug/L Detected - concentratrons ranged from 0. 001 to 1 ug/L

The State of Illinois (Moyer and Cross 1990) sampled 30 surface water SItes for pestrcrdes at

- various times from October 1985 through October 1988. Although substantial use in Illinois was

*.a criteria for pesticides bemg included in the analyses, total phorate was not detected in any of
the samples above a detectro lrmrt of 0.05 ug/L s :

595) sarnpled 8 wrdely drspersed locatrons in the ‘Mississippi Basin from

B eptember .1992. Samples were collected once per week, twice per week,

.or, once every two weeks dependrng upon the time of year. The samples were filtered before

v analy51s Phorate (drssolved) ‘was not detected above a detection limit of 0. 011 ug/L in any of
- the 360 samples for whrch an analysrs for phorate was performed

The USGS (Klmbrough and thke 1995) collected samples from each of two Colorado

watersheds (one agricultural and one urban) at least monthly from April 1993 through March

- 1994. Samples were collected more frequently in late spring and early summer. A total of 25

samples were collected from each watershed. Phorate was detected above a method reporting
limit of 0.02 ug/L in 2 of the samples collected from the agricultural watershed at concentrations

of 0,08 ug/L to 0.60 ug/L. Phorate - was not detected in any of the samples collected from the

vurban watershed - ‘

»The South Florida W’ater Management DlStI'lCt (Mrles and Pfeuffer 1994) collected samples |

. every two to three months from 27 surface water sites within the SFWMD from November 1988

~ through November - 1993. Approxrmately 810 samples (30 - sampling . intervals X 27 sites
sampled/mterval) ‘were collected from the 27 sites from November 1988 through November
. 1993, Phorate was not detected in any of the samples above detectlon lrmrts rangmg from 0.016

toOl3ug/L ' i . . _—

. Reﬁned surface water modehng was performed by Ron Parker for phorate use on,cotton corn,’

“'peanuts, sugarcane, soybeans, sugar beets, sorgum, potatoes, whéat, and beans. In each case, o
- areasonable hlgh runoff 10 ha site drarmng to anadjacent 1 ha 2 meter deep' pond was simulated B
~ over 36 years using PRZM 2.3 and EXAMS IL Ore in 10 year maximum peak, 96-hour -~

B - average, 21-day -average, 60-day average and. 90-day average concentrations are listed for the =

a various sites in the attached table. Details concernmg the geographrcal and’ soil characteristics

" of the sites are discussed in the rnodelmg report. Ranges of one.in 10 year "EECs were peak: 1.3~ |

to 16 ug/L 96-hour ‘average: 0.8 to 10 ug/L; 21—day average 0. 3to 4 1 ug/L 60-day average i

T 0 1 to 1.9 ug/L 90-day average 0.1 to 1.3 ug/L

The one in 10 year sub-ppb to several ppb computer estimated EECs for stagnant edge of the
_ ﬁeld ponds may be reasonable upper-bound estimates of actual concentrations in farm ponds and
. can serve as screening levels for other types of surface water in which-the concentrations are *

\ ,lfprobably generally substantrally lower (such as the detected concentrattons of several ppt to . :
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-several hundred' ppf in. flowing water).

/
k\

3.~ Exposure and Rlsk Characterization- -
Summary

Phorate risk quotlents exceed EFED’s level of concern to wild fauna (terrestnal
and aquatic) for all crops (beans, corn, cotton, hops, radish, peanuts, field grown lilies and

- daffodils, potatoes, sorghum, soybeans, sugarbeets, sugarcane, and wheat). More importantly,

field studies and incidents have shown that the risk quotient index predictions of adverse effects

~were correct. The available -.data are not suff1c1ent to-scientifically discriminate the rlsk between_
‘use sites. :

The following are two charts showmg aquauc 1nvertebrate (both daphnids and shrimp) and birds

and mammals I'lSk quotlents for each crop
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When constdermg risk quot1ents in the above graphs it is unportant to note that they all

- exceed the LOC of 0.5 by a wide margin. ‘Secondly, use site comparisons should be- considered -

as qualitative and not quantitative because the functional relattonshlp between the laboratory data
and the effects in the field have not been established. It is likely that’ many different variables
will affect the ability of a toxicant to express toxicity in the field. Therefore, it is not likely that
the risk is directly. related to the application rate alone However in general more risk is

. expected the h1gher the rlsk quot1ent

va. . _;; E jologlcal Exposure and Rlsk Characterlzatlon S
Rlsk Quotlents (RQs) and the Levels ot Concern (LOCs)

~Risk characterlzatlon mtegrates the results of the exposure and toxrcrty data to

: evaluate the likelihood of adverse ecologlcal effects. The means of integrating the results

of exposure and" toxicity -data is called the quotlent methiod. 'For this method, risk

quotients are calculated by d1v1d1ng exposure estimates by toxicity values both acute and

~chronic. Notice that this method of characterizing risk does not determme the probability
of the occurrence of an adverse event. '

RISK QUOTIENT = EXPOSURE b
: ' TOXICITY

, Rlsk quot1ents are then compared to OPP estabhshed levels of concern These
LOCs are criteria used by OPP to indicate potential risk to- nontarget organisms aid the
~ need to consrder regulatory action. .- More- specifically, the criteria :indicate that -a
« ’pestlcrde when used as directed, has the potential to cause adverse effects on nontarget
orgamsms LOCs currently address the followmg r1sk presumptlon categones '
0 acute hlgh nsk potentlal for acute risk is hrgh regulat STy actlon maybe warranted ’
in addrtlon to’ restrrcted use classrﬁcatlon : : = ‘
o acute restncted use - the potennal for acute rtsk 1s hlgh but ‘this - may be mmgated o
‘through restrlcted use. classrﬁcatlon S _
o acute. endangered specles the potentlal for acute rlsk to endangered-, spe01es is hxgh
’ Aregulatory action may be warranted.
o chromc l'lSk the potenttal for chromc rlsk is hrgh regulatory actlon may be

Currently, EFED has no procedures for assessmg chromc rlsk to plants ‘acute or
* chronic risks to nontarget insects, or chromc risk from granular/bait formulations to
mammahan or avian spectes v , : :

‘The toxrc-lty te_st valuesv (i.e., measurement endpoints} 'iused, in the acute and
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chromc risk quotlents are derlved from the resul ts of requlred studles Examples of

toxicity values derived from the results of short-terrn laboratory studles which assess
- acute effects are: ~ - S

- LCSO (ﬁsh and amphrblans b1rds)
- - LDj, (birds and mammals)

-+ = ECy (aquatic: plants and rnvertebrates)

< ECys (terrestrral plantsg L
S - EC05 or NOEC dangered plants)

Examp'l “of toxrcrty test effect levels dertved from the results of long term
laboratory studres wh1ch assess chromc effects are o '

- - LOEC (brrds ﬁsh and aquatlc mvertebrates)
- - NOEC (birds, fish and aquatlc 1nvertebrates)
MATC (ﬁsh and aquatlc mvertebrates)

Generally, for blI'dS reptlles and mammals the NOEC value is used as the
" toxicity test value in assessing chronic effects Other values may be used when justified. -
~ Generally, the MATC (defined as the geometric mean of the NOEC and LOEC) is used
. as the toxicity test value in assessing-chronic effécts to fish and amphrbrans and aquatic
- invertebrates. However 1f the measurement end pomt is productlon or surv1vab1hty then
" the NOEC is used : . - ‘

Rlsk presumptlons along w1th the- correspondmg r1sk quotlents and levels of
concern are tabulated below : .
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" RISK PRESUMPTION.

Acuie Endangered Species

: Rlsk QUOTIENT ' LEVEL OF
/ ' ' CONCERN
‘ " Birds and Rep_tiles
" Acute High Risk - EECVLC_SO or LD,o)sqﬁz or LDy/day® 0.5
Acute Rgst;icted Use : EEC,/LCSd or LDy/sqft or LDyy/day (or LDy, < 50 0.2
++.'mg/kg) _ ,
Acute Endangered Specxes ) N EEC/LCy or LD50/sqft LDy/day | 0.1
. Chronic Risk *EEC/NOEC | | 1
V Wild Mammals st o |
Acute High Risk - EEC/LCq o LDSO/sqft or LDg/day o
" Acute R‘es;rig:ted Use EEC/LCSO or LDsolsqﬁ or LD,olday (or LD” < 50 - 0.2
. S - . mg/kg) . ol . Co
Acute Endangered Species . EEC/LCq, or LD50/sqft ot LD”/dA’y ' 0.1
. Chronic Risk N EEC/NOEC 1
L abbre?iation for Estimated Environmental Cong:emration; Aesignate‘d ppm ir_x avian/mammafian food items
2 me/ft 3 mg of toxicant c;)nsumcd/daz » |
LD, * wt. of bird LDy, * wt. of bird * .~
4
, »‘Aquatic Anim’glsv . g )
. RBK PRESUMPTION " RISK QUOTIENT \ : LEVEL OF
. : L - ) CONCERN
Acute High Risk - . EECYLCq ot ECy os
:Acute Restucwd Usc S ; :‘ EEC/I;Cg,"be'l'ECQ ( . ~ 0.1
:Acute Endangered Specles \ EEC/LCso or EC” ) L i B - ’—”0.05. " o
' Chrosic Risk - ' CEBC/MATCoiNOEC =~ L
" abbreviation for Esumated Envxronmental Concem.rauon, dcsxgnated ppb/ppm n watet :
: ,P\lants s _ . |
RISK PRESUMPTION RISK QUOTIENT - " LEVEL OF
RN . - CONCERN
Terrestrial and Semi-Aquatic Plaln.té
Acute High Risk EECVECs g L
© EBC/ECyot NOEC " . 1
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~ Aquatic Plants -

‘Acute HighRisk . . EECYECyq - L s

* Acute Endangered Species S EEC/ECos ot NOEC - , ;o , 1
T abbreviation for Estimated Envrronmental Concentrauon designated b ar/A '

2 abbreviation for Estrmated Envnronmental Concentranon, desrgnated ppb/ppm in water

) Risk to ‘Non‘target‘ T‘errestrial Animalls

(a) ;L1m1tat10ns and Uncertainities

‘ A varlety of uncertamnes and lumtatlons are assocrated with estrmatrng toxicity
values and terrestrial exposure. Whe integrated with other information, toxicity data are
useful in evaluating the effects of pesticides on nontarget specres and for providing
insight into a pesticide’s potential to affect nontarget organisms. - However,. there are
limitations to this utility.. Laboratory tests are standardized to allow comparisons of
results. These idealized test methods do not show the effects of natural biological
- variables that can greatly mfluence toxicity under field conditions, such as. exposure
duration, sex, age, nutritional status, diet, size, activity periods, seasonal variation in
temperature and breeding -conditions, and other physiological and behavioral variables.
To establish the functional relatronshrp between laboratory toxicity data and tox1cologlcal
" hazard in the field environment requlres a greater understandmg of ecologrcal
¥ mteractrons ‘ ‘

In addltlon to the uncertamt1es assoc1ated w1th extrapolatmg laboratory data to the
field, laboratory results themselves must. be interpreted cautiously. - Results from -
- individual tests represent only a pomt estimate of the toxicity of a compound. Replicated
tests should be conducted (Stephan 1977) to determine if a test can produce the same
results under the same conditions, i.e. the precision of the estimated median lethal dose
~.or concentration (Stephan, 1977). Replrcate tests have shown as much as a-several-fold o
. difference in: results with the same specres and chemrcal under smﬂmmndrtrom (Hrllﬂ L
et al., 1975) in the laboratory L Ll S

S .Eurther uncertamty 1s mtroduced when extrapolatmg from one specres to another o
“~. The large ma_)orlty of laboratory data for birds are collected for. the northern bobwhrte '

: quail and mallard duck, but the sensrtmty of these - spec1es relative to other’ specres is .

“usually unknown Hill (1993) reported that the median multiplication factor comparing "
. the high to low LDso values across. seven specres for 10 pestlcrdes wrthm a smgle' o
L laboratory was 15X : S
Because of these uncertainties maximum applrcatron rates and near maximum
- estlmated environmental concentrations are used to msure mlmmum rlsk when’ the risk
.--\quot1ents mdrcate mmrmum r1sk L : o

[
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B (b) Bll‘dS and Reptlles

quuld 1nsect1c1des contammate w1ldlrfe food sources Hence the estrmated: ‘

env1ronmental concentration ‘can be compared to the d1etary LC50 value. Granular =

formulations requires a different approach. 'Birds and reptiles  may be exposed to

- granular pesticides by ingesting granules when foragmg for food or grit. They also may

be exposed by other routes, such as by walking on exposed granules or drinking water. ",
contaminated by granules The number of lethal doses (LDsg$) that are available within
one square foot rmmedlately after appllcatlon (LDsos/ftz) is used as the risk quotient for

~granular/bait products. Risk quotients are calculated for three separate weight class of

birds: 1000 g(e.g. waterfowl) 180 g (e.g. upland gameblrd) and 50 g (e.g. songblrd)

‘The following paragraphs from the Draft Corn Insectxclde Cluster Analysrs Aprrl 25,

1996 relate the ratronal for the LDSO/ft2 approaclh

“The size range of pestrcrde granules overlaps that of gnt and many seeds (U S ‘EPA, 1980) )
Consequently, - particularly birds, feeding in ﬁelds treated with granular pesticides can consume granules
that are mistaken for grit of seed.  They also may consume granules by ingesting prey -organisms that
have consumed granules or by ingesting prey (e g., earthworms) to whrch granules may adhere

Consumpuon ‘of granules depends on their avallablhty, brrd behav1or charactensncs of
grit/granules preferred by birds, and gnt/granule retention in the gizzard (Best and Fischer, 1992).

- Exposure of nontarget organisms, particularly birds, to pesuc1de granules is assumed to be related to the

apphcauon rate and number of granules’ present on or near the soil surface. . The quantity of pest1c1de .

R near the ground surface after application, ‘in a unit area -- typically, one square foot is’ used to estimate -
‘terrestrial exposute to pesnc1de granules Support for this approach can be found i in the literature.

DeWitt (1966), after.conducting a quail field study,. concluded, "Losses of blrds may be expected if the '

‘quantity of toxicant per square foot equals or exceeds the quannty causing deaths of quail in short term .

feeding tests.”, Additional support is provided by Tucker, who has_reported that "field kills have
happened in’ many instances when the amount of toxrcant per acre exceeded 50,000 mallard LD50s
(assummg 1 kg mallard body werght) ' .

All apphcauon methods for granular formulatlons wrll result in the presence of some granules o
at or near the soil surface, where they are accessrble to- foraging wrldhfe - Both band and in-furrow -

, 'apphcanon of gram:lar pestlcrdes usmg conventlonal commercral apphcauon equlpment result in exposed L
.- .granules on the soil surfacé. Ina laboratory soil study using a variety of- mcorporatlon techmques and
- . several models of planters operated at different’ ‘speeds;. Hummel (1983) found granule incorporation -
' ranged from 69% to 96% for band apphcanon. and generally 199% for in-furrow application. | Erbach .~ -
-and Toll_efson (1983) found - that an’ average . of 15 % - -of - the granules remamed v1s1b1e when.no- -
: 1ncorporauon other than a pr%s wheel was used

o

The percentage of V1s1ble granules presented above probably underesnmates the actual number .

“of granules remaining, because granule counts were- within rows and did not include row ends. Also, the _
fluorescent techniques used to observe granules were ot 100% efficient, and thus did not allow the .
~ identification of all granules (Toilefson 1979). In addition, the number of gramles found in turn areas-
"at row.ends (where application equipment is’ ralsed from the sorl) would be consrderably higher t.han

along row areas where granules are mcorporated : -

' Based on the foregomg studres the followmg percentages of granules exposed W1th drfferent

o
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apphcanon techmques were chosen for use in the nsk assessment (Table 12 D

) TABLE 12.1: Percentage of pestlcxde granules remaumng exposed after apphcauon (all crops)

APPLICATIONMETHODS . K UNINCORPORATED
'Preplant broadcast -~ ' - o s

‘Ih-futtoﬁ drill, shank . . o K 1

'T-band or band (applied over cmcrged a’nts, mcorporated . _:15 B

or'in fromnt of the press wheel) :

Postéplanﬂaiéculti\fation (band) 15 -

» The aeute risk ‘quotients fdr b'roadcést applications with no incorporation of
granular products (Table 13) and with banded and in-furrow incorpaoration (Table 14) are



US EPA ARCHIVE DOCUMENT
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tabulated below

ﬁ Table 13: Av1an Risk Quotlents for Granular Products (Broadcast No

Incorporatlon)

" Site/Method
Lbs (ai/A)

%(declmal) of
" Unincor-:
-+~ porated
~Pesticide

- Body

| Weight (g)

Corn and Hops

g |
- (mg/kg)

‘Acite RQ!
(LDgy/ft)

10

1.0

. 624.0

10 e

80 |

7.0 |

248

1.0

0.62

503

Corn; _.S.orghum‘ and Wheat/?
1 . 0 - »

50

1.0

©208.0

1.0

: 18().( —

70

83 -

00|

06

- 16.8

Sugarbeets '

1.6

10

180

7.0

. 1.6

*"The equatton fortheRQrs ' ’ G B
_A p. Rate (Ibsa.i./A) * {453,590 m; Ilb/43 560 ftzlA\'vv\ PR

LDy mglkg * Werght ot‘ Ammal (g) * 1000 g/kg

0|

1000 |

“The results mdlcate that for broadcast appllcatlons of granular products w1th no

mcorporanon avian acute high’ l'lSk restrlcted use, and endangered spec1es levels of

' concern are all exceeded

- The-acute risk quotlents for banded or m-furrow apphcatlons of granular products 8

are tabulated below
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Table 14 Av1an Acute Rxsk Quotlents for Granular Products (Banded or In-
furrow)
Site/Method. B1rd Type & % (dec.)of |  Exposed | LDy | AcuteRQ!
, = « Body Weight Phorate- - mg/f? (mg/ (LDy/F®)
. Band 0z.2.1./1000 - (grams) Unincorp. kg)
‘Width - ft of row . - o .
. " Beans
(soil.band)
017 Songbird 0.01 3.13 1.0 62.6
. ~(50) - _
0.17 1.875  Upland Gamebird 0.0 313 7.0 2.5
- (180)
0.17 1:875 Waterfowl - 001 3.13 ©0.62 5.0
. 1000) - .
Cormn
(Banded over the Row at plantmg)
Sorghum
(soil band)
0.6 12 Songbird 0.15 8.50 Lo - " 170:0
- (50) - . C ’
0.6 12 Upland Gamebird 015 g0 | 7.0 6.7
¢ (180). :
10.6 12 Waterfowl - 0.15 850 | . 062 13.7
- -(1000) ~ ‘
Cotton. ’ .
(soil sidedress treatment mcorpotated) b
05 A RN S Son'gbi:'d 0.15 20:41 ‘10 | a0s2
S - (50) U R 7
v s Y SR | xUpland Gamebird 0.15 Ca0ar |70 |0 aez
: . g s el ! .
05 -] C24 * Waterfowl. -] 015" 2041 | 062 | . 39
: B - -‘ .‘ . . . (lm) B NES . Lo . . .
- -Filed Grown Lilies and Daffodils? * |~
1 a7 Songhird - [ 0.01 s o 26,6
50y s AR R
1 a7 Upland Gamebird 001 133 ] 70 11 -
_ 50 .
1 : a7 | Waterfowl 0.01 133 | o062 2.1
: o 000y . c
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Table 14 Av1an Acute Rxsk Quotlents for Granmlar Products (Banded or In-

furrow)

Site/Method

Band

Width .

. 0z.a.i./1000
t of row

Peanuts

Bird Type & =
Body Weight
(grams) '

% (dec.) of

Phoi'ate
Unincorp.

“‘Exposed -

mg/f?

ke

LDy
(mg/

(LDy/Ft?)

0.5

(Soil band, at pegging)

Songbird * *
(50)

L 0.15

1871

Lo |

3742

0.5

22

Upland Gamebird
(180)

0105 -

1310 .

7.0

10.4

0.5

2.2

Waterfow] -

Lo01s

18|

062

302

Potato,

White/Irish - -

(Soil band)

0.6 ..

3.5

-Songbird
(50 -

0.15

24.81

BT

496.2 -

0.6

3.5

Upland Gamebird

- (180)

‘015

' 24.81

.70

C 197,

06

‘Waterfowl -
©(1000)

Coas

|24

0,62

Radish :
(soil sidedress)

0.7

125

Songbird
(50)

0.15

0.17.

125

s Upland Gamebxrd

(180) -

015 A

0:17

Coouas

Waterfowl

 Soybéans -/

(1000)

0.6

. (Soil band)

1.8

Songblrd
- (50). -

L0as T

1276

2552

. »‘0_5.;"

is

: Upland Gamebird

[ (180)

015

1276 |

7.0

10.1

0.6

18

- Waterfowl
(1000) -

0ds v

1276

0.62

20.6

" Sugar beets’
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Table 14° : Av1an Acute Rxsk Quotlents for Granular Products (Banded or In-
furrow) ‘

<

SiteMethod - | Bird Type& % @ecyof ] Exposed LDy | Acuté RQ!
i = —— =1 . Body Weight . |- Phorate . mg/tt2 | (mgl | ADYFR)

Band . . | 0z.2.i./1000 - | (grams) S Umncorp e | kg
Width . . " ft of row- N § T 1

08 [ 09 | Songbid | . .o0a5 " | a7 | 10 956

. Upland Gamebird | ' 015 - | a7 | 70| 38
sy PR S

0.8

08 | .09 0 | Waetowt [ o015 | e | e . 77

~

1 [ . 86 | songhia | oot | C2ea | o] ass
‘ ' ‘ (50) Lo LR i

1 86 | UplandGamebid | 001 | 244 | 70 ] 19
R , o 80) ST IR I

1 86 | wateowt [ o001 | 244 | 062 3.9 -
. . 1000y - o o P . .

Wheat

(SOllln-ﬁln'OW) o a ) i E . S L . o . : ' .

7

o1 -«0.24 C o f o songbisa o, eot | aes | 1o 13.6
| i R SR EEEER B ;

0.1 024 | Upland Gamebird | 001 | 068 | 70.] 05

ot | ez o b Watefowt | o001 |0 ees | oez| w1

DSO(mglkg) * Wc;gm' of the Animal (g)"1000 @)

-2 The equanon used to.ulculate«the numbet of ounces pet 1000 foot of mw fmm 8 pounds per acre rate 1s shown below

Oz alllOOOttot‘row‘(43 56 feet/row spacmg) —Lbs/A RS - f

T i
Y

3 Tlus isa post-emergence apphmtxon This soenano assumes every row was two plants wnde, tlw post-tmatment ‘Was’ fohar ‘and the band
 extended from the outsnde of one.plant to the outsnde edge ot‘ the othet plam ora 14 mch band was used Based on.the label this use was not -~
. soil mcorporated , , _ R _ ; o

. The results mdxcate that for- banded and m-furrow apphcatlons of granular
products avian acute high risk, restricted use, and endangered species levels of concern
_are all exceeded. The risk quotient appear to separate into two groups those 95 and
'above and those 62 and below. However thls does not relate to the method of -
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apphcatlon Also it should be noted that phorate can. be phytotoxrc The labehng carries

“the followmg warmngs 2

l Beans Do not place Phorate 20G granules in dlrect contact w1th
seed at plantmg t1rne

2 Fleld corn, Sorghum Soybeans Sugarbeets Do not place Phorate 20G
granules in d1rect contact w1th seed : :
"apply m—furrow or allow to come in d1rect contact with the
- “seed. R :

3.~ »‘Do

4. Do not allow granules to contact the seed p1ece o

: 5 : Do not use on D1akon radlsh varrenes

| The phytotoxrcrty and label 'warnings would appear to rule out in-furrow asa rlsk.,

reduction measure. for most crops. Sugarcane and wheat appear to be the only two in-

- .. furrow crops at the present time.. As shown in the table above sugarcane and wheat risk

quotients are 48.8 and 13.6, respectively. Wheat is the lowest of all the banded and in-

-+ furrow apphcations Therefore the lowest risk quot1ent is 27. 2 trmes the level of concern.

The number of granules per square foot and number of granules a bird needs to

- ‘mgest exceed the lowest LDSO dose are reported below for the 20 G product when used
L on corn. : r ,



Table 15: Estlmated Number of Granules per Square Foot and Number of Granules per LD50 Index for Corn
_at Plant (Corn Clusler document)

Pesticide . Formul- ' 'Gra‘n-' Range of App.~ Band ' Percent' ' Amount ‘No. of - No! of
‘ " ation! ule Granule Rate? i ylidth “Unincor-, | of ', .7 Exposed Granules/ -
‘" Wt ] owet . porated® Active Granules* | LD,57
o C : : . " | Ingred- v
dent
Exposed® :
(%AV100) (oz/lOOO () (decimal) | (mg/f?) 087 | (granutes)
. - 2R of row) |- ‘ ) - : -
Chlorpyrifos -0.062- " 1,771.88 | 289
S 4 0078 - S
015 | 0064 | ooez | 24 o1 | o1 6.80. 70833 [ 289 -
SR 0.078 : '~ - e
Fonofos® | 0,20 - 0197 | o184 | a8 | o5 | ops | 3402 | 86345 13.4
\ | ' 0.560 - ’ ‘
0.10. 0197 | o84 | 48 - 0.6 015" | 34.02 1,726.90 | 267
. ] ose0 | : C :
Phorate 0.20° | .0.085 | 0.067- | 13 - 0.6 015 | 850 | .500.00 | 31
' 0.143 _ : ' .
015 | 0.085 0.067- | 12 0.6 | o015 | 850 | 66667 | 41
{7 Terbutos 020 - | o8 | o0s6 | 12 0.6 | o015 850 | 5000 | 46
: ; : L 0.080 R : = S .
. £ - - ™ - - - - -
‘ 0.20° 085 10056 | 12 - | o3 0.01 I 340 | 2000 4.6
-7l 0.080 : s 5 ] :
0.15 . 0.066 | 0.056- 12 - | o6 | o1s 850 | ss8se | 797 ‘
, B R | o080 | c o : L
o -_0.15‘ o 0066'.' 0056 12 'j 01 [ 001 | 340 ° , 343‘.4-3‘ e
L_ o 0.080 - : o . i R
| S

Granule werghts were obtalned from Hill and Camarc ese, 1984 except the or terbufos 23% product whlch was provrdes by’the company

. 2 Rates are from BEAD (D. Brassard 's June 25t memorandum entltled "Transmrttal of Corn Cluster Use lnformatron for
4 EFED Risk’ Assessment") ' < :

3 Amount of pestlclde exposed (mg/ftzl was calculated wrth the followmg formula

[(oz a.i./1000 ft- of row) (28349 mg/oz conversron factor)]/[‘l OOO ft of row bandw1dth (ft)] * [0 15 %A‘dnlncorp'ora'ted‘] v

4 Number of exposed granules per square foot was determlned by the following formula =

{mg of a.i.jft2 exposed / percent a.i. of the product) / drvrdmg the that by the welght of the granule

% Based on the rauonale from the "Com paratrve Analysis of Acute Avran Rrsk from Granular Pestrcldes (1992) wjhich
' indicates that 85% of the granules are incorporated. e H

6 Number of granules per LD50 was calculated wrth the followmg formula

[(LD50 * bird. welght)] / [(%a i. /1 00) granule w,erght] :
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7 The species. W|th the Jowest LDg, was used in this calculation. They were: house sparrow red- wrnged blaekblrd and bobwhtte quall for. chlorpynfos, .
fonofos, phorate, and terbufos, respectively. Unlike the

. other chemicals, for terbufos the only available LDg, was for bobwhite quall The smaller welght of passenne spectes mcreases the rlsk ratio. Therefore
to adjust for this, the weight of the red-winged blackbird was used wrth the bobwhlte quall LDsgg value to estlmate an LDso for red-winged blaekbrrd

" ®The weight of the 10% product was not avallable for fonofos. Hence the welght for the 20% product .
was used in these calculatlons

Phorate granules are more hazardous than s1m1lar granular pestlcrdes for the o
followmg reasons: ' : :

1. Only 3ord granules are necessary to equal the lethal dose Tﬁese calculatrons
are supported by Balcomb.et al. (1984). He gave red-wmged blackbirds 1, 5, and
10 granules of of Thimet 15G at 5 granules 60% of the birds d1ed and at 10
granules 80% of the brrds dled

2. The number of granules per square foot is relat1ve1y hlgh (500 to 667 granules. .
per sq. ft.) cons1dermg the few. granules needed to be fatal S

~.Birds are more 11kely to 1ngest an amount equal to an LDSO because to mgest 3
or 4 granules does not have to be intentional' (i.e., when a bird is collecting grit). Birds
feedmg on ground insects or grubs brought to the soil surface by the planting and
application process may mgest 3o0r4 granules madvertently stuck to an msect or grub

Vo Freld studies further confrrm the expected I‘lSk by demonstratmg that phorate can

_ - kill birds and mammals. For example, ‘phorate has. p01soned ammals as large as a

~® . raccoon, indicating that phorate poses a risk to large, as well as; small animals. - This

) ~ also suggests a high risk of- secondary potsonmg, the porsonmg of ammals from feedmg
~ on other poisoned animals. SRR

_ Srmulated field : studies, as drscussed in’ the ecologlcal tox1c1ty data sectlon
confirm the toxicity and exposure estimates. They also suggest: that contaminated water
may be a route of exposure. - All four bobwhite quail pen studies show mortahty, even
though quail are not the most sensitive species based on the LDy stud1es ‘Mallard duck,
red-winged blackbird, and common grackle are all more sensitive. . Both whorl and 'soil

‘ apphcatron resulted in adverse effects.. There is additional exposure to birds in the tarn-
. row areas,. 1ncreas1ng the overall risk to birds. At the: rate of 6 oz per- 1000 row feet, 71
granules per square-foot were found in therow, whlle over tw1ce that many were found
m the turn rows: (150 granules per square foot) : - :
o B1rd krll mctdents show that phorate is mdlscrlmmate in 1ts ablhty to -cause
& adverse effects. Songbirds; waterfowl, shorebirds, upland game, and mammals are all
. associated with these incidents. Large: b1rds such as'geese, ducks, and eagles as well as
small birds such as robins and cirlews have shown effects. It appears that the amount of
- pesticide available after apphcatlon is more than sufficient to cause mortality, regardless
- of the size: of the ammal In addltron risk is not hm1ted to any partrcular feedmg habit
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or ecological niche, and multiple rofites ‘of exposure (ie ’inv‘ge's‘tion" dermal, and
inhalation) are suspected Although the environmental fate data would indicate parent

phorate is relatively short-lived, several mcrdents indicate. sufficient phorate and/or its
degradates were available after several months to cause bird kills. In. addltron .incidents

- have occurred Wlth carmvores such as eagles owls hawks opossums and skunks

In addition to the I‘lSk to terrestrlal wrldhfe phorate can be expected to kill
aquatic invertebrates, Dieter et al. (1995) indicated that amphipods and chironomids were
- affected for 1 month at apphcatlons rates as low as ‘1 pound per acre. These are an
important food source f_ ""‘waterfowl D1eter etal. (1995) explams the effect on waterfowl“

as follows

In the Prame Pothole Regmn [South Dakota] msecnc1des are apphed sporadlcally, and -

¥ acute' toxic effects on aquatic macroinvertebrates may be followed by subsequent adverse effects

of feedmg ducks at critical life stages. Pesticide’ indpced “reduction. of macromvertebrate,

_ abundance has resulted in abandonment of nests, reduced suryival of young, -and caused

emigration of ducks (Grue et al. 1986). Hunter et al. (1984) ‘reported decreased growth rates .
of American black ducks-and mallard ducklings in response to “a -decrease in wetland

macroinvertebrates after apphcanon ‘of carbaryl. In North Dakota, fewer ‘duck broods used

wetlands treated with carbaryl than controls- (McEwen, et al. :1964), and carbaryl is less toxic

than phorate to aquatic macroinvertebrates. (Smrth 1987). The amounts of phorate adsorbed by
aquatic macroinvertebrates is unknown, but major food items of ducklings are obtained from
‘within the water column or from wetland sedrments and would probably contain h1gh
concentranons of phorate or, its metabohtes :

3

Based on thfs it is hkely that both acute toxic porsonmg w1ll occur and waterfowl
food resources. will be reduced from applications of phorate in, wetland areas. Reduced

- food can resulf in abandonment of nests reduced survrval of young, and cause emrgratron L

of ducks.

Also srmllar organophosphates have shown btoaccumulatlon whlch may make
amphrblans poisonous to'birds: Hall and Kolbe (1980) demonstrated ‘this by feeding .
‘tadpoles raised. in parathlon ‘contamindted water to’ mallard ducklings. The. ~tadpoles I
parathron and . ..
‘phorate are: similar. Phorate BCF for whole fish is 483X, which is very similar- to o
~ parathion. BCF wh1ch for whole body is 430X. Therefore, - thete - 1s the potent1a1 of o
’ secondary porsonmg for bn‘ds Wthh feed on phorate tolerant specres ' o

proved to be fatal to the ducklmgs B1oaccumulatlon ‘factors (BCE) for..

Dermal exposure may play an. 1mportant role in’ porsomng Human m01dents S

suggest dermal and ‘inhalation poisoning is likely. These incidents usually do not involve
oral exposure. The victims are usually handling the product, i.e. loaders and apphcators

: Tox1c1ty data show dermal and oral toxicity are similar. If mammals are a’surrogate for

birds (oral LD50=0.62 mg/kg) the mammal dermal LD50 is nearly the same as the oral

- LD50, 3.9 and 1.4 mg/kg, respectively. It highly likely that where phorate contacts the
g skm it w1ll be absorbed For many b1rds the skin shows. under the wmg where the wmg'
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"meets the body Under the wmg ‘tests with parathron revealed dermal toxlc1ty results that

were very similar the oral toxicity results (Schafer et al. .1973)." An example of typical
bird behavior where dermal exposure is likely would be birds dusting themselves.

‘However, Hudson et al. (1984) performed a 24 hour _percutaneous LD50 with 1 year old
"mallard hens and the 88%: techinical product. This dermal foot treatment indicated that

' .thrOugh this route of exposure LD50 was only 203 mg/kg which is in the moderately
. toxic range. Therefore, dermal exposure may or may not contribute to the total avian
* exposure picture. The exposed skin under the wing may-be more likely to absorp the
_ chemical that the feet. Th
.drscounted at this tim

two tissues are very drfferent and dermal exposure can be

. ‘ Although risk quotrents for chromc/reproductlve effects have not been developed :
o the followmg hst of 1tems mdlcate there is a potentral for adverse effects.

1. Many routes of exposure are expected Ingestion of granules is not the
only method of poisoning. For the pesticide to .adequately protect corn
from pests such as grubs and nematodes, the pesticide must saturate the

~ area between, granules. Because the pesticide is expected to migrate out
of the granule to cover the area between the granules, bird food items and
water are expected to'be contammated Also prey animals are expected to
retain sufficient phorate and/or degradates to’ turn. themselves into a
porsonous bait. - :

Brrd ‘preening after dustmg themselves is another route of

exposure Human incidents suggest dermal poisoning is likely. Toxicity .

/data supports this approach. If mamrhals are a surrogate for birds (oral
- LD50=0.62 mg/kg) the mammal dermal LD50 is ‘nearly the same as the
- oral LDSO 3.9 and 1.4 mg/kg, respectlvely Therefore; it is hrghly likely

'that where phorate contacts the skm it will'be absorbed. For many birds -~

: g the skin shows under the wmg were the wmg meets the body
2 Reproductrve effects (eggs la1d vrable embryos and normal hatchlmgs)
‘are ‘seen ‘at. very. low: dietary ‘levels of. <60 ppm. Parental tox1c1ty
occurred at 20 ppm m the form of welght loss L

3. Data on preharvest mtervals mdrcate that 30 days is requrred for

- residues in sprayed corn plants to reach a level below .the tolerance level o

(O 1 ppm for phorate)

' 4. Studies have shown' that hrghly toxic organophosates can initiate
negative effects on avian reproduction after very short exposures (eight to -

10 days) (Bennett and Gamo 1991) Bennett and Gamo (1991) state
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o Several pest1c1des have been shown to reduce egg producuon within days after
., initiation of dietary exposure (Bennett and Bennett 1990, Bennett et al. 1991). -
Effects on eggshell quality (Bennett and Bennett 1990, Haegele and Tucker
© 1974) and incubation ‘and brood rearmg behavior (Bennett et al. 1991, Brewer
" et al. 1988, Busby et al 1990) have resulted from. short-term pest1c1de
: exposures ~ ‘

5. Degradauon of the pesticides over a few days would have minimum
impact on reducing the risk of reproductive effects. For example, if 3 or
4 granules. carry enough phorate to cause mortality t0-50% of the test
: populatlon at day zero it is likely than even with a 3 day half—hfe nonfatal .
- effects Would be expected a 8 to 10 day perlod

6. The phorate sulfoxrde metabohte is more toxic, A 90 day rat feedmg
~study shows that phorate sulfoxide has a lower NOEL than phorate, 0.66-
- ppm for phorate and 0.32 ppm for phorate sulfoxide.” In both studies
- cholinesterase inhibition was the endpoint. Therefore, the mode of action

~ is similar. Other phorate' degradates that retain the organophosphate
structure, phorate sulfone, phorate oxygen analog, phorate oxygen analog
sulfoxide, and phorate oxygen analog sulfone metabolites are expected to
also exh1b1t cholmesterase mlnbltron and therefore be as toxrc as phorate

- 8. Res1due analy51s mdlcated that phorate and 1ts degradates were
~sufficient to cause of death to bxrds ahd mammals for two to three weeks -
o aftertapphcatron '

EFED beheves mammals may be exposed to granular pest1c1des mgestmg

- granules when foragmg for food, grooming, by walking on exposed granules or drinking
contammated water. The number of lethal doses (LDsys) that are available within one -
' )square foot 1mmed1ately after application (LDss/ft?)is used as the: risk quotient for
granular/bait products Risk quotrents are calculated for three separate welght cTasses of o
;,mammals 1000g, 35gand 15g E o

_ The acute rrsk quotlents for broadcast appllcatrons of granular products are
- tabulated below ' ; _ ,
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;. Table 16 Mammallan Rlsk Quotlents for Granular Products (Broadcast,
umncorporated) Based on a Rat LDso of 1 4 mg/kg :

ettt et —————
—

o Slte/Méthdd .%'(décimﬁl) _of.,t " Body | LDy | AcuteRQ! ]
 Lbs@ai)/A | Pesticide Left | Welght ® | (mghke) | (LDgy/fe)
Umncorporated .|* onthe Surface | : T

~.Corn and Hops

15 | 14T | 148571
| | 35 | 14 | 63673
o3 | e 1000 | 14 ] 2229

~ Corn, Sorghum and” |
Wheat

1 10 | 15 | 14 495.24

1w ol sl 1 | 212
IR 1 1o | 100 | 14 7.43

'«.,‘ o Sugarbeets v A
1 s 0 e L st | e | s |
5 | 1o | s | 1a | ssm
15 o 1o |00 | 1a | 1

TheequaﬂonfortheRle EUEREEI s L o
App. Rate (Ibs a.i./A) * (453,590 mg/lb/43,560 ﬁZ/A) T A

e LDSO mg/kg * Werght of Ammal (g) * 1000 g/kg

L]

- The results mdlcate that for broadcast umncorporated granular products acute - -
*. high risk and restricted use- LOCs are all exceeded. Also- endangered-species LOC has
. been exceeded for all weight classes. As with the avian analysis; the band -width and.f_
< ‘apphcatron rates were selected to produce the hlghest EEC for each crop o

K T The acute risk quotrents for banded or m—furrow apphcatlons of granular products
. are. tabulated below.- SEE . - : ’
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‘Table 17: Mammalian Acute Risk Quotients for Granular Products
(Banded or In-furrow) Based on a rat LDy, of 1.4 mg/kg
Band loz. Body % _ : Exposed Rat | Acute!
Width a.i./1000 | Weight (decimal) of - | - mg/f LDs, | RQ* -
(feet) “ft of (kg). Unincorporated - | . . - (mgl | (LDyRd ||
’ row ‘ " Pesticide kg) :
; , ’ Beans . T
(Banded incorporated) - |
0.17 1.875 15~ S 0.01 "3.13 1.4 149.0
0.17 1.875 35" 0.01 3.13 14 | 639
0.17 - 1.875 | 1000 - 0.01 3.13 1.4 2.2
Corn and Sorghum
0.6 " 12 15. 0.15 8.50 1.4 404.8
0.6 12 35 015 ‘ " 8.50 1.4 173.5
0.6 1.2, 1000 0.15 8.50 1.4 6.1
- \ Cottqn‘ o
(Soil sidedress treatment,
incorporated)
=~ os 2.4 15 0.15 20.41 1.4 |. 9719
0.5° 2.4 35 0.15 20.41 1.4 416.5
0.5 2.4 1000 0.15 20.41 14 | 146
v _Field Grown Lilies and Daffodils
1 47 15 0.01 1.33 14 | 633 -
1 a7 35 0.01 133 14 ] 271 - =
1 4.7 1000 .0.01 1wzt ool 4] o
‘ . g AR :}Peanu',ts': )
e S " (Soil band, at pegging)
0.5 22 | s 015 | c1sm 14 | 910
0.5 22 | 35 015 | oasm 14| s
K w220 1000 . 0.15 1871 14 | ‘134 ;
: 0.5 : . : B |
Potato .
" White/Irish - _
(Soil band) -

N
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Table 17: Mammahan Acute Risk Quotlents for Granular Products
‘(Banded or In-furrow) Based on a rat LDso of 1 4 mg/kg
. Band oz, " ‘Body %  Exposed - "Rat | Acute! |
Width ai/1000 | Weight (decimal) of mg/fe? LDy | RQ* -
(feet) ft of (kg) Unincorporated | (mg/ | (LDso/ft’) .
row a Pesticide . kg). |-
0.6 © 3.45 15 27015 24.45 14 | 11643 -
0.6 3.45 35 0.15 24.45 14 | 4900
06 3.45 1000 0.15° 24.45 14 | 11s
Radish
(Soil
. sidedress)
017 1.25 15 0.15 3127 1.4 1,489.0
0.17 1.25 35 0.15 31.27 1.4 | 6382
'0.17 1.25 1000 0.5 31.27 22.3
14
Séybcans
(Soil band)
0.6 1.8 15 0.15. 1276 - . 607.6
: \ 1.4 '
0.6 1.8 ;35 0.15 12.76 ° 14 ] 2604
0.6 18 1000 0.5 12.76 14 | e
Sugar beets
0.8 0.9 15 0.15 4.78° 14 | 2276
08 | o 35 0.15 |4 14 | ere )
0.8 09 1000 0.15 478 1.4 it 34
] ) ' Sugarcane ,
1 D86 15 001 244 14| 162
1 X 35 0.01 2.4 14| 408
1 8.6 | 1000 0.01 2.4 14 | 17
Wheat
(Soil in<furrow)
0.1 0.24° 15 10.01. 0,68 14 | 324
01 - 0.24 |35 - 0.01° 0.68 - 14 | 39
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Mammahan Acute Rlsk Quotlents for Gra.nular Products

(Banded or In-furrow) Based on a rat LD50 of 1. 4 mg/kg

Band oz. Body" % Exposed ' Rat | Acute‘
Width ai/1000 | Weight - (decimal) of, | . mg/fe LDg | - RQ?
. (feet) ftof kg) Unincorporated DL - (mg/ | ADgyf)
- ©row ' ‘Pesticide” “kg) T
01 0.24 1000 Jifeor | o6 . 14| 05 E

1 The equahon for the RQ is: r .

soil incorporated.

0Z. a.i. per 1000 ft. ¥ 28349 mgl/oz * % Umncomrated/bandwxdth (ﬁ) * 1000
: LDso(mg/kg) * Weight of the Ammal (g) * 1000 g/kg ‘

2 Thts is a post—emetgence apphcatlon Thxs scenario: assumes every oW Was two plants w1de, the post—treatment was fohar, and the band ’
extended from the outside of one plant to the outslde edge of the other plant or a 14 inch band was used. Based on the label this use was riot

The results mdlcate that for banded/ m-furrow granular products acute hlgh risk,

P

. endangered species and restricted use LOCs are all exceeded.  Also the HED chapter

of the RED reports human poisoning. This indicates two important items: (1) humans are
larger than most the wild mammals hence there is a, potential for large mammals to be
poisoned and (2) the route of exposure is most likely not oral. The dermal LDS0 is very

- similar to the oral LD50, 3.9 and 1.4 mg/kg, respectlvely Also inhalation is more likely
. if the ammal is smﬁfmg the ground is search of prey. The inhalation LC50 is extremely =~
“low (0.01- mg/L for female rats). In addmon to risk quotients exeeedmg the level of

concern, field studies and incidénts show- that mammal mortahtles can be expected where

phorate is used accordmg to the label

In add1t10n to the mammahan acute effects chromc effects are expected for the :

: followmg reasons:

_"'1 The NOECS are lower than shown in the blI’d studles A 15 week ra’rfeedmg 3
. Wstudy resulted in an NOEL of 6 ppm o T :

2 Mammals are ‘more’ sensmve to phorate than bn'ds on a dletary ba51s The
- lowest mammal LCSO is 28 ppm and the lowest av1an LCSO is 248 ppm L

b Insects
V Currently, EF ED has no procedure for assessmg risk to nontarget msects Results '

of acceptable studies are used ‘for recommending appropriate label precautions. EFED
-assumes that for granular formulatlons the hazard is minimal to bees.
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@) Rlsk to Nontarget Aquatlc Ammals
EF ED uses a computer model to calculate refmed EECs The Pest1c1de Root Zone
.. Model (PRZM2.3) simulates pesticides in field rupoff. -The Exposure Analysis Modeling
,System (EXAM 1I) simulates pesticide | fate and transport in an aquatlc environment (one
hectare body of water, two meters deep) “EECs derived using -these methods are -
- tabulated below. The EEC in each category is expected to be equaled or exceed once -
' ‘every ten yea:s that is, 1t represents a 1 1n 10 year return frequency ' :
Table 18 Estlmated Env' nmental Concentratlons (EECS) For Aquatlc Exposure
site . .,Apphcauon; : ‘_Appllcanon | No. 'to ’tn'.mi Imifial - | 21day. | 60:day EEC -
: ‘Method i F Rate s o b App. - -] (PEAK): | EEC - | (pph)
co| GbsaddAy b | . ' | EEC(ppb) | pb) ‘
' ANCrops .
|| Beans' Banded e SRR oo 1257 | oas 0.19
Corn, Hops, ‘Broadcast, Sidedress | 3 11 1 o 15.18 3.795 1.53
Radish, ~ | ron S ' ’ '
Peariuts’ '
Com. © | Banded ol o2 s e 1.55 074
Cotton Csidedress o | 1s ool 1 o e |20 | o
* | FieldGrown | Sidedress - . | 8- < |1 0 - 43 - | 103  |.415
Lilies and - N . ’ RO RS : ' N I ’
Daffodils” ( R

Peanuts . - | ‘Banded, Sidedress . | 1543 | 2o a9 | 1207|262 ] tles

Potstoes | Banded . | 35 o lr o | ass | oss 021
Postoes | Sidesréss . |23 a2 | a0 feas 014
Sorghum | Banded, Fofiar ﬁ BT |2 j30" s | 2es o gt
Soybeans [Bandcd . 2 o 1 gl w002 {2 ) e
vSvugérbects Poliat s o0 - | 805 151 B YT
i Sugarcane ’ léanded R . 3.9 R , 0: B ‘. ©16.8 | 4.1:1 o 1;91 ‘
that 3 ‘Br‘oadcasit' o _‘ £ 1 - - 1";_‘ 0 T ) “\1.4‘ . ,‘ 039 ; 016 »

1 These EECs were extrapolated fmm the Txer I EECs for 3 lbsIA rate for corn, radishes, hops, and peanuts and lilies with: appllcauon rate
of 8 1bs a.i./A. In order'to make this estimate, we assumed that cotton EECs scenano was sunular to the lili¢s and soybeans soenano was similar
o the 3 Ib/A crops The follow method of estimation was used: :

Est. EEC for the crop X = Tier Il EEC for Crop Y * ‘App: Rate for Crog X - oo
App. Rate fof Crop Y - - - .
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" 4 Bluegill = 1 LDy, ug/L * 2.6 ppb ‘Rainbow Trout NOEC =0.2 ppb R

(a)

" Freshwater Fish and Amphibians

Table 19: Freshwater Fish and Anmhibians Risk Quotients Based On the Bluegill

Slmfish LCS(, of 1 ppb and the Blueglll Sunfish Estlmated NOEC! of 0.2 ppb
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' Freshwater fish and amphibian acute and chronic risk quot’ients are tabulated below.

" Site/ ] LC, EEC . EEC Acute RQ Chronic
Application Rate - - (ppb) ‘Initial 60-Day (BEC/LCg) “RQ-
(Ib. ai/A) - ‘ (epb) _ (opby? ' (EEC/
- ‘ NOEC)*

Al Crops
Beans/2 1 0.2 257 0.19 2.6 1.0
Corn,Hops,Radish . | 1 0.2 15.18 153 52 . 7 | 77
Peanuts/3* = '
Com/1.3+1.3 1 0.2 7.94 '0.74 7.9 3.7
. Coftor/ - _ 1 0.2 826 0.83 8.3 4.2
1.6 : .v

" Field Grown Lilies and | 1 0.2 413 4.15 4.3 20.8
Daffodils® ' '

" Peanuts/1.5+3 1 0.2 12,07 1.08 121 5.4
Potatoes/ 1 0.2 4.95 0.21 5.0 11
3.5 S . A s
Potatoes/2.3 1 1 02 1.33 0.14 13 0.7
Sorghum/ 1 02 12.33 1.17 12.3 5.9
1.3+1.3 C

 Soybeans/ 1 0.2 10.12 1.02 10.1 5.1
n o ’ :
Sugarbeets/ 1. 02 - 8.06 068 8.1 3
/1.5+1.5 . . : :

" Sugarcane/3.9 1 0.2° 16.08 ‘191 16.1 9.6
Wheat/ - 1 0.2 144 0.16 14 0.3

.1 Estimated NOEC’fdr bluegill was. derivec; usiﬁé .the' follov)ing cale\ilatipps: L V

Estimated -

NOEC = = . . 13 Rambow Trout LDy, ug/L

2 The study used to determine the chronic effects does not detemune the length of. nme needed to cause an eﬁ'cct Therefore, the 56—day EEC
‘ rnay under estimated - the potenual for adverse effeds '

’

- 3 These EECs were extrapolated from the Tier I EECs for 3 1bs/A rate for corn, radishes, hops, and peanuts and lilies with application rate.
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of 8 lbs a.i./A. In order to make this estimate, we assumed that cotton "EECs scenario was similar fo the lilies and soybeans scenario was sumlar

" to the 3 1b/A crops. The follow method of es’umatmn was used:

' Bst. EEC for the crop X = Tier TLEEC for Crop Y * Aip. Rate for Crop X
App Rate for Crop Y

o 4 All these scenarios were at plant and banded apphcatlons b

The results indicate that acute high risk, restricted use, and endangered species
levels of concern are exceeded for freshwater fish and amphibians™ for all crops and.
EECs. Pond studies and’ incidents confirm the risk predicted by the risk quotients. Field
studies and incidents”confirm these predictions. The pond field study reported that
phorate, phorate sulfone and phorate sulfoxide were in a pond 18, 13, and 20 days after
application, respectively. The incident residue analysis showed concentrations of phorate
of 8.3 ppb, 32.3 ppb; and 12.7 ppb after 14 days, 15 days, and 37 days, respectively.
More importantly, -the field study, regardless of it deficiencies, showed effects on fish
growth and fish reproductlon parameters Inmdents ‘on the other hand, show fish

-~ mortality. -

The chronic risk level of concernfor freshwater fish and amphibians is exceeded
for all crops. except potatoes when applied at 2.3 1bs a.i./A and wheat at 1 lbs a.i./A..

(b) Freshwater Invertebrates

The acute and chromc r1sk quotlents are tabulated below.
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Table 20: Freshwater Invertebrates Rlsk Quotlents Based On a Gammarus fasaatus

ECS(, of 0. 68 ppb and a Daphnia magna NOEC of 0.21 ppb

Site/ ECy 'NoEC/ | EEC. | EEC AcuteRQ | Chronic RQ
 Rate (Ib ai/A) (ppb) (ppb) | Initial - -21-Day (EEC/ECg EEC/
: | (opb) Appb)! D NOEC)*
o ioms

Beans 0.6 | 257 048 ‘428 23
Corn/Hops/ 06 - | o2t | 1518 38 2530 D181
Radish o ‘ . . ST
Peamuts/3? -

 Com/- 0.6 021 | 794 S 155 1oz v g
1.341.3 : . o
Cotton/1.6 0.6 c02r | 826 2.07 1377 99 \
Field Grown Liliesand | 0.6 02t | 413 - 10.35 - 68.83 493

- Daffodils/8? - .
Peanuts/1.5+3 0.6 0.21 12,07 262" 2012 . 12.5

. Potatoes! 106 021 | 495 0.93 825 4.4

N 35 8 . E :

 Potatoes/2.3+2.3 . | 0.6 021 | 133 0.25 222 1.2
Sorghum/ 0.6 | 21 1223 2.64 2038 12.6.
13+1.3 I ' -

. Soybeans/ 06 o2t | 1o 2.53 16.87 12,0
2 ' ~ -

, Sugarbeets/1.5+1.5 - | 0.6 021 | 806 . 1.51 13.43 . 727

i Sugarcane/ - 06 | o2t ) ieos. 411 26.80 196

. Wheat/ 0.6 021 | 1as -0:39" 240 19

o1 o o S o

LN

1 The study used to detenmne the ehromc effects does not determme the length of hme needed to cause an effect Therefore, the 2ifda);<EEC
may under estunated the potenhal for adverse effects B . ‘ "

2 These EECs were extrapolated from the Tier lI EECs for 3 1bs/A rate for com, radlshes, hops and peanuts.and hhes wuh apphcatxon rate’
& of 8 Ibs a.i./A. In order to make this estimate, we assumed that cotton EECs scenario was su'mlar to the lilies and soybeans scenano was similar
to’ the 3 Ib/A crops. The follow- method of estimation was used Coe -

Est EEC for the crop X =

Tier IT EEC for Crop Y * App. Rate for Crop X

App Rate for Crop Y

3 All these seenarios were at plant and banded apphcatlons.v :
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k The results mdtcate that acute hlgh r1sk restncted use, and endangered spemes
levels of concern are exceeded for freshwater mvertebrates ‘The chronic risk quotients
also exceed the levels of concern. Field studies and mcrdents confirm these predictions.
The pond field study reported that phorate, phorate sulfone, and’ phorate sulfoxide were

“detected in a pond 18, 13, and 20 days after application, respecuvely Of the incident

residue analysis showed concentratlons ‘of phorate of 8:3 ppb, 32.3 ppb, and 12.7 ppb

after 14 days, 15 days, and 37 .days, respectlvely More importantly, the field study, --°

regardless of it deﬁcrenc1es showed effects on phytoplankton populattons and certain

‘populatlons of mvertebfates

However and more 1mportant1y, the potentlal of phorate to cause adverse effects

'hasbeen demonstrated in a field study and incidents. This supports the prediction of -
- adverse effects from the risk quotlents Therefore, adverse acute and reproductlve effects
to nontarget aquatlc orgamsms are expected to occur from the use of phorate

- © Estuarmeﬁand Marme Ammals‘

The estuarine and marine acute and chronic risk quotients are tabulated below.
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Table 21: Estuarine/Marine Organisms Risk Quotients
site/ | surrogate. EC, 'NOEC/ EEC | EEC Acate | Chronic
Application Rate (Ib aUA) | . Species (ppb) ~ (ppb) Initial {: 21-Day RQ RQ
" ‘ O ‘ ; . (ppb (ppm)* . (EEC/ (EEC/
. I ECsp) NOEC)
All Crops
" Beans/Banded/2 " Quafiog Clam N/A 2.57 N/A 0.8 —
' Pink Shrimp " N/A " 2.57 N/A 23.4 —
| Mysid 0.0053 " N/A 048 — o1
Longnose killifish 0.36 1 wa 2.57 N/A 7.1 —
Sheepshead N/A 0.096 N/A 0.48 — 5
~ minnow ' : ‘ .
‘Corn/Hops/ Quahog Clam 3.4 N/A C15.18 N/A 45 —
Peanuts/Radishes/ - ; R - ) i ]
P ‘ . Pink Shrimp 011 - N/A 15.18 N/A 138.0 —
“Mysid N/A ' 0.0053 N/A 3.8 — 77
Longnose killifish 0.36 N/A 15.8 N/A 43.9 —
Sheepshead - N/A 0.096 N/A 3.8 — 40
minnow ' e -
. Com, (sweet&field) " Quahog Clam 3.4 N/A 794 N/A® 2.3 —
13+13 ' - A : .
. Pink Shrimp - 0.1 N/A 7.94 NIA 7.2 —
Mysid © - N/A 0.0053 N/A 155 — 292
Longnose killifish 0.36 N/A 7.94 NA 22.1 —
Sheepshiead 1 Na: 0.096 N/A 1.55 — 16
minnow. i : C
" Cotton/ Quahog Clam 3.4 " N/A '8.26 "N/A - 2.4- -
: Pink Shrimp 0.11 N/A. 826 CN/AC 75.1 —
* |- Mysia A 0.003 | NA 2.07 e
 Longnose killifish - - | * 0:36. N/A - 896 N/A 1 220 -
_Sheepshead © | N/A. ' 0.096 NiA 2.07 - 2
|| Field Grown Lilies and - Quahog Clam' 340 . NA ‘413" 1 wa 124 | —
| Daffodils® © — : — I ~
- 4 . Pink Shrimp. 041 . N/A . 413 1 Nia 3755 —
Mysid N/A 0.0053 N/A 10.35 — 1,953
Longnose ki_lliﬂsh 0.36 . 1l Nia 413 TNA N » 1147 —
N
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- Table 21: Estuarine/Marine Organisms Risk Quotients
Site/ : | Surrogate ECq, 'NOEC/ EEC EEC Acute Chronic
Application Rate (b ai/A) Species (ppb) (ppb) Initial 21-Day RQ RQ -
: ' : ~ (ppb) (ppm)! (EEC/ (EEC/
- _ . ECsp) NOEC)
All Crops
" Sheepshead NA 0.096 WA 1035 - 108
minnow Lo " ’ T
Peamuts/ " Quahog Clam - N/A 12.07 N/A 3.6 —
1.54+3.0 , — - — :
o Pink Shrimp 0.11 N/A- 12.07 N/A 109.7 —
- Mysid N/A 0.0053 N/A 2.62 . 494
'iongnpse killifish 0:36 N/A 12.07 N/A - 33.5 —
 Sheepshead N/A 0.096 N/A 2.62 - — 27
‘ minnow
Potatoes/ Quahog Clam 3.4 N/A . 4.95 N/A 1.5 —
3.5 - -
Pink Shrimp 0.11 N/A | 495 N/A 45.0 —
Mysid N/A 0.0053 N/A 0.93. — 175
Longnase killifish 0.36 - N/A . 4.95 N/A 13.8 —
‘Sheepshead . N/A - 0.096 N/A- - 0.93 - 10
o minnow 8 ! : ’ :
Potatoes/ " Quahog Clam 34 CNIA 1.33 N/A 0.4 —
'2.3+2.3 . - ‘ —
‘ ' Pink Shrimp 0.11 N/A 1.33 N/A 121 -
“Mysid N/A . 0.0053 . N/A - "0.25 — 47
Lorignose killifish - 0.36 NA | 13 N/A 3.7 —
Sheepshead . N/A 0.096 N/A 0.25 = 3.
mifnow o . - :
Sorghum/ Quahog Clam 34 [ na 1323 NA 3 —
SV Pink Shrimp - 011 “N/A 1223 1 NAC ST SR B
 Mysid NA 0.0053 | NA 264 L 498 -
Longriose killifish | , 0.36 - N/A 12.23 N/A 34,0 -
Sheépshead N/A 101096 | wa 2,64 = 28
K minnow : : '
Soybeans! Quahog Clam 3.4 N/A 10.12 N/A 3.0 —
2 - .
Pink Shrimp o.11. N/A 10.12 “N/A 92.0 -
Mysid N/A - . 0,0053' - ] N/A 2.53.° — 477




; 1 The study used to detemune the chronic effects does not detemune the length of txme needed to cause an effect. 'Ihcrefore, the 21-day EEC may- under Mmated the potenual )

Table 21: Estuarme/Manne Orgamsms Risk Quotlents
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Site/ Surrogate ’Ecs(, 'NOEC/ , | EEC " EEC . Acute Chronic
-Application Rate ab ax/A) Species - (ppb) (ppb) Initial _ 21-Day - RQ 1T RQ
- : . (ppb) 1 (mm)1 | ®EC/ | (EEC/
: : |- ECs) | NOEC)-
Al Crops
‘| Longnose kitlifish - | "0.36 N/A 1012 | NaA 28.1 -
Sheepshead 0.096 NA - 253 o | — 26
minnow ' : o ELo oL A
- Sugarbeets/ Quahog Clam - 34 N/A 8.06 N/A- 2.4 —
1~5+15 ’ . ER 2 . .
Pink Shrimp_ 0.11 N/A 8.06 . - CN/A 73.3 —
C Mysid N/A 0.0053 | NA - 151 - 285
Longnose killifish 0.36 - N/A 8.06 - N/A 22.4 —
Sheepshead N/A 0.09 T N/A 1.51 — 16
minnow )
* Sugarcane/ Quahog Clam 3.4 NA 16.08 1 wa 47 —
3.9 _
Pink Shrimp - 0.11 N/A - 16.08 NA 146.2 —
© Mysid N/A- 0.0053 N/A. a1 — 775
Longnose killifish 0.36 NA 1608 . wa | aad =
" Sheepshead - ' N/A 0.096 - N/A . 411 - |
minnow ‘ . ‘ . R
" 'Wheat/ Quahog Clam 34 N/A 1.4 N/A: 0.4 -
Pink Shrimp © | 0.11 N/A 14 N/A 12.7 —
Mysid R N/A 0.0053. | NA - 0.39 — 74
| Longnose killifish 0.36 LNA | 14  NIA 39 —
. Sheepshead . . CNA - 0.096 | Na - 1 030 " — 4
minnow, — PR T ) N : ’

for adverse effects

2 Al {hese scenarios were at plant and band'ed applicatidns'

)

Te

3 These EECs were extrapolated from the Tier II EECs for 3 Ibs/A rate for corn, radlshes, hops, and. peanults and lilies with appllcauon rate of 8 1bs a:i./A. In orderto make
this esumate we assumed that cotton EECs scenario was su'mlar to the lilies and soybeans scenano was similar to the 3 lb/A crops. The follow method of mtxmauon was used

EstQEEC for the crop X

Tier II EEC for Crog Y* Agg Rate for Crog X -

" App. Rate for Crop Y

The results mdlcate that acute hlgh rlsk restncted use, and endangered spe01es |
levels of concern are exceeded for estuarme ﬁsh and amphibians for all crops except the
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- be expected in marm /

acute high nsk level of concern to: estuarme/marme clams from apphcatlons to potatoes ,
and wheat. The chronic risk level of concern is exceeded for estuarine fish and
amphlblans for all Crops. ‘ : :

The nsk to estuarine and marme orgamsms may be hlgher than that to freshwater. '

‘organisms. The toxicity values for estuarine and marine organisms are lower. The lowest

LC;, for freshwater fish and invertebrate are 1 ppb and 0.6, respectively. On the other

hand, the marme/estuarme fish and- mvertebrate LCs, are 0.36 ppb and 0.3 ppb,

respectlvely Therefore, the:adverse effects seen in the field study and -mcxdents would
""t'uarme wetlands G T

(3) Exposure and RlSk to Nontarget Plants

Plant testmg is not requlred for granular pestlcleds or msect1c1des Therefore a
plant risk assessment was not done - ‘

@ . 'Endan‘gered Spec1es '.

All terrestrial and aquatic endangered species LOCs are exceeded for phorate.

The Endangered Species Protection Program is expected to become final in the
future. Limitations in the use of phorate will be requlred to protect endangered and
threatened species, but these l1m1tat1ons have not béen defined and may be formulation
specific. EPA anticipates that a ‘consultation with the Fish and W11d11fe Service will be
conducted in accordance with the spec1es-based priority approach - described 'in the
Program. After completlon of consultation, registrants will be informed if any required

- label modifications are necessary. Such modifications would most likely consist of the-
. generic label’ statement referrmg pest1c1de users to use hm1tatlons contained in county

Bulletms
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bate: ’
"Case No: -
_Chemical No:

‘ _ PHASE IV
DATA REQUIREMENTS FOR

ECOLOGICAL EFFECTS BRANCH

Does EPA Have

"Bibliographic

Must Additional

72-3(c) Acute Estu.Mari Tox Shrimp

3

i - : Use - Data To Satisfy Data Be Submitted
. .. Data Requirements Composition® Pattern® : This " Citation . )
o : - Requirement? S under
_ » - (Yes, No)’ FIFRA3(c)(2)(B)?
. 6 Basic Studies in Bold ~
71-1(a) Acute Avian Oral (TGAD ‘No® 00160000, No
'QualllDuck o E - 00020560,
71-1(b) Acute Avian Oral (TEP) AB . .- T NA /A No
QuanIIDuck ; h S R
; _71-2(a) Acute Avnan Diet, Quail (TGAI) . AB . Yes 0022923 No
'71:2(b) Acurte Avian Diet, Duck’  (TGAN AB. . Yes 0022923 ‘
71-3 Wild Mammal Toxmlty ‘ (TGAI) CAB N 43961101, No¢
. - ) 05014313 '
71-4{a) Avian Reproduction Quail (TGAI) . ‘A,B ‘ ‘ No . ‘015'8333 No
71-4(b) Avian Reproduction Duck  (TGAI) " AB " Yes 0158334 No
71-5(a) Slmulated Terrestrlal Field (TEP) AB o . No®: ' 74623, ‘No
_, Study - - S 74624, ‘
, 74625,
. 74626,
A N 92832,
- 92834,
. 52237
. 71 S(b) Actual Terrestrial Field Study (TEP) AB : Nof 40165901 No#.
72-1(a) AcuteFish Toxmty Bluegill  (TGAI) AB . Yes 40098001, No
, : o x L 40094602 .
12-10) Actie. Fish Toxicity Biﬁegiu © (TEP) AB Yes 0161823 No
7210y Acute Fish Toxicity Raiubow  (TGAT) AR Yes . 40094602 “No
Trout S : ' - ’ ,
! 72:1(d) Acute Fish Tox:c1ty Rainbow  (TEP) CABT T Yes 090490, No
~ Trout . ‘ R D g - 161822
72-2(a) Acute Aquatlc Invertebrate (TGAD * “AB - No 05017538, No
Toxmty Bl ‘ . o 0097842, co
' , . 40094602 C
72-2(b) Acute Aquauc Invcrtcbratc (TEP) CAB L Yes . 0161825, No ’
o Toxxcnty ' ST : - 0161826,
PR , , ‘ v 0161827 .
72;3(5) ,Acuw' Est/Mari Tox Fish - . (TGAI) - AB . - Yes 40228401, | No
: o » : 40001801
72-3(b) Acute Estu/Mari Tox Mollusk  (TGAI) ™ AB_ . Yes | 40228401 No-
AB o Yes 40228401 - No’
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Use

' Does EPA Have

Bibliographic

Must Additionat

: ' ‘ , Data To Satisfy Data Be Submitted
 Data Requirements Composition® Pattern® This - Citation :
L ) : Requirement? under
o , (Yes, No) FIFRA3(c)(2)(B)?
72-3(d) Acute Estu/Mari Tox Fish - (TEP) AB Yes ; 40001801 No
' 172-3(¢) Acute Estu/Mari Tox Mollusk  (TEP)- . AB Yes 40004201 No
© 72-3(f) Acute Bstu/Mari Tox Shrimp - (TEP) - AB’ Yes . 41803804, No
Ly C : 40001802
72-4(a) Barly Life-Stage Fish (TGAI) AB . Yes 00158335, No
: . 40228401,
| 43730501,
72—4(b) Live-Cycle Aquatlc ‘ (TGAD AB Yes 00158335, No
Invertcbrate » oo : 42227102,
40228401,
_ 43730501
-72-5 Life-Cycle Fish AB —_— No*
72-6 Aquatic Org. Accumulation ' (TGAI) “AB No — ~Not
72-7(a) Simulated Aquatic Field Stady  (TEP) AB No 42227101 No’
T . ‘ . 43957801
72-1(b) Actual Aquatic Field Study’  (TEP) " AB No — No
"122-1(a) Seed Gex‘m./Seedling Emerg. © (TEP) ) AB No — No
122-105) Vegelative Vigor (TEP)" . AB No - No
1222 Aquatic Plant Growth = (TEP) ‘ AB Yes - 40228401 No
123-1 (a) Seed Germ. /Seedlmg Emerg (TEP) : AB ' " No — No
- 123-1(b) Vegetatlvc Vlgor (TEP) - AB No - No
- 1232 Aquatlc Plant Growth © (TEP). - o 'A?B : No — ' No
‘ 124-1 Terresmal Fxcld Study (TEP) = . AB - No
1242 Aquauc Field Study | (TEP) . AB ‘No
141- lHoneyBceAwte Conlact TGAD . . AB: . Yed i S os001991, . No
o & RS o g o 00036935 5
141-2 Honey Bee'Résidv;xe‘qn Folia'gey . Y AB Nt T
141-5 Field Test for‘Pollin’ators o - AB e e No” - '-7— o k_ o No

“Composition: "TGAIl =Technical grade of the active lngreduent PAIRA Pure active mgredlent, raduolabeled
TEP =Typical end-use product
A =Terrestrial/Food; B= Terrestnal/Feed C= Terrestnal Non—Food D= Aquatlc Food; E= Aquatlc Non-Food (Qutdoor); F = Aquatic ‘
Non-Food (industrial); G =Aquatic Non-Food (Residential); H = Greenhouse Food; | = Greenhouse Non-Food; J= Forestry, . ) ;
. 'K =Residential Outdoor; L=Indoor Food; M =Indoor Non-Food; N =Indoor Medical; O =Indocr Residential - ’
© Although these studles do:not fulfill the guideline rcqmrcmcnts because of smnlamy of results further testmg is not expecwd to add slgmﬂcantly to the database

bUse Patterns::

!




\

4 The rat acute oral study submmed for human health database (MRID No. 05014313) and the rat LCSO (1981),MRID No. 43961101) were substxmted for 71-3 wild
mammal toxicity test.-

© These studles are not required because they are usually not sufﬁment to rebut the presumed nsk

_ ¥ This field study did not fulfill the guideline requirement because, among other thmgs, the search area msufﬁclent : )
& Additional testing is not required, L.Fisher’s Memorandum of October 1992.indicated that the Agency would make nsk assessments based on the laboratory data.
.2 The MATC from the fish early life-stage study shows that photatc is toxnc at extremely low concentratlons, <190.0 parts per tulllon for shecpshead minnow.
Therefore, the further testing was not required.
i The bioaccumulation study requ:red by the EFGWB (MRID No. 42701 101) was used in lieu of the EEB study 72-6. L
i Thcse studies are not required for granular formulated products : :

P
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. APPENDIX 1: Summary of Incident Reports for F"Hora’te_

° PHORATE =

Year

: ,S’tatye :

Incident -
Number

———

| Number of

Organisms:

Affected

Species Affectéd'

| Use Pattern.

STRIAL

1994

| BC,

"Canada
1001476-
001

15 dead, 2
| debilitated).

Bald Eagles -

| Potatoes? -

1991

B000150-
016

) 4j’b0b"whit>é_

' \w‘h‘éat”:'

Il 1989

| SD

B000150-
015

81

113
18

Bald Eagles
{. Canada geese.

‘Snow Goose

_ ’;Wa,terfowl, - -
| sharp-tailed grouse .- -

Whéat-,_‘ :

1989

WI

013

N

o100
| B000150- :

| Canada geese
| mallards
‘| barn owl

skunk ™ - -
opossum

| Not Reported -

1987

ID

011

B000150- -

L

| Bald Eagle

A

j NotReported :_ Cl

1987

CA

‘| B00O150-
| 009

| red-tailed hawk -

: _ NotReported o

o '1986'»'

CA

BOOO150- |

010~

‘| mallards and pintails

| varley -




' PHORATE

1982

fsp.
| Boooiso- |

008

mmNovoew P

mallards
gadwalls
wigeons

| pintails

. green-winged teal

| red-tailed hawk .

‘winter wheat

| 1982

|sp-
| B00O150-
007

AW

51
42

K
|12

golden eagle .

mallards.

pintails-

wigeons

gadwall :
green-winged teal
Canada geese

marsh harriers
red-tailed hawks .
great-horned owls

| -winter wheat
.| /possible spill

1982

B000150--

018

bald eagle

secondary poisoning’

[ 1981

| Booo150-

“several

blackbirds
pheasant

| pigeons

e Wheat

1981

oo

100
100 -

‘waterfowl
other species-

| alfalfa/

misuse?

1978 .

CA
B00O1SO- |

195-

| ring billed gulls, catfle -
| egrets, and curlews .- =

alfalfa

1972 -

B000150-
014

ducks and blécknéck stilts

sugar beet -

vQ‘

1 The bald eagle was fcédi'ng,on' a duck which had béen:‘ﬁ:xliosed to phorate. - Actual use
pattern under which duck was exposed to phorate undetermined. ;

the pesticide. * Actual bird mortality attributed to registered use and misuse is undetermined.

: _i _This" "incideli'lt'invdlve.d regiStéfed usé of phorate Onvalfalfa:aé welllas“ acéi&eﬁtai misuse of,




P

]

| Incidents repbrted'as' a Rééult of Field Monitoring ‘St‘ud_iqs”;"

PHORATE ~ .

1991 | VA [2 " |riobins " | Undetermined3
B000150- | ' ' | ‘ ,

| 017/
028 T o IR R

AQUATIC

1970 ‘. IL 13050 bluegill sunfish - | %om
BOOOISO- | . | R
001

1970 [IL = | 2000-3000' bluegill, greengill, silver * |- corn . -

'B000150-" | - - | minnows, one catfish, R

1002 | small and large bass, an
S : S crappies. S

1970 | P .Not reported | bass and bluegill , "cbr_n
: -~ 1 B000150- ’ o . 1 -

003

(\

115G on a tornfield. An adjacent field must have been treated with phorate. Use site of phorate

is undetermined. -

‘ Note* all three ‘of ‘these incidents were implicated with

B mu’itiple Ppesticides..

3 Thésé;two birds were found on éco’rn_ field as..a result of'a'ﬁeldmonjtbring for Furadan -



