P 'r"*-/fﬁl'ﬂ&#P

[ 5. ENVIRONMENTAL I'ROTECTION AGENCY
Washingion, D.C. 20461}

OFFICE OF
PREWVEMTIO, PESTICIDES
AT TOXIC SLESTAMCES

Outobier 27, 99K

MEMORANDUM
FELETYED
SUBJECT: EFCD RED Chapter for bethyl Parathion
FC Code No. LS4, Case Mo. 2345 e TR
DF Bar codes D237283 o
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FROM: kevin Tostelloe, Geologist, Task ¢ 4 w { ﬂ/ 27 f/ '13
Dennis McLane, Riologist v A at f_;{:-,?;/’féf’
Jim Newick, Ph.Dn, Chemist fm {";._ Mr ey m}f;;fig

Envircmmental Risk Branch 1
Environmental Fate and Effects Division {7307C)

THROUGH: Artet lones, Chief
Environmental Risk K

This memo summarizes the attached EFED Environmental Risk Asscssment for the methyl
parathion RED. It inclades suggestions for labeling and mitigmion measures and identifies paps
and uncertainties resulling fom outstanding data requircmenis. The assessment identifisd the
foblowing major issues of concern:

. bdethyl parathion is very highly toxic to birds, aquatic invertebrates and small mammals,

and poses a high acute risk o birds and aguatic mvertabrates, a3 well as high cheonic risk
t¢ birds.
» Methyl parathion is very highly toxic wo pollinating imsects such as bees, and has a well

documented history of bee-kill incidents.
Live Characterization

' The environmental osk assessment 35 hased on the following uze information for methyl
parathiomn: '

. bebiy) parathion is un organophosphals inseclicide registered for use on 48 ¢rops. Cotton
and com accoum fior about lwo-thirds of the nines millico pounds used annnally,
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Methyl parathion is sold in microcneapsolated and emulsitiable concentrate formulations.

The maximum siogle application cate (3 b, aifacre) 13 lor coblon. Ten seascnal
applicatinng are permissible at a minimom 7 day ineerval, for @ makimom seasonal rate of
3t th, plfacTe;

Feolupical Risk Characteriztion

EFED concludes with a geeat deal of certainty that the use of methyl parathion poses
significant nsk 10 nomarget orgamizins o tervestrial and aquatic enviconments. The
inxicolagical and exposune data suggest sieongly that acute and chromic effects on birds, acute
effrcts on beas, and acute effecte on aquatic mveriehrates are 1ikely 1o ocour as a result of
methy] parathion applications.

Substantiul data sugpest that the overall ecological risk from methy] parathion is guite high:

+*

Wethyl parathion is “wery hrghly Lexic™ to birds, and EOs caleulated for avian offects fur
excesd levels of comcert, The level of certainty in this asscssmient 5 high. Studies ¢ited tn
ihis chapter indicate that a suite of effeets ovcur with shon exposure 0 methy] parsthion
These include direct martality, as well as acute sublethal effects such as reproduction
effacte, changes in matermal care and viabiliy of young birds, anotexia, increascd

" susteptibility to prodaetion, and preater sensitivity to environmental siress.

The aguatic RQs are caleulated baged on PREM-EXAMS simuolations, which may
averestithate exposure levels, Howcover, the resulting nisk quatients ace o high that the
aguatic invertcbrates LOCs would be excesded with even an order-of-magnimde
reduction in the BO)s,

Extensive data over 20 years indicale that methyl parathion is “very highly loxic™
notcarget beneficial inzects such as haney bees, Currently, warning languags is on labels
for the microcneapsulated Penncap-M fommulation, becauss the microencapsules are
inatlvertantly collected by honey bees along with pollen. Continesd bee-kill incidents
indicite that the current label language is not sutlicient to mitigate this concern. Studies
cited in this chapter suggest that the EC formulation of methyl parathion is alse hazardows
o bees; warning languape from the Penneap-M label should be reguired on all EC
products, as well.

The uncertainty in the environmental fate database for the highly toxic degradate methyl
paracxen may lead o an waderesiimation of ayian and nammalian exposure o biologically
active methy] parathion residues, This point is parikularly important because degradation of
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parent to methy| parzoxen oo the surfaces of leaves and avizn food items may result in an
cxposute to toxie residues which can result in protonged acute andsor chronic effects to binds,
mamemals, and reptiles, Avian exposure to biologically astive depradates which may be
present during and after the parent compound's dissipaton is particilarly important since
negarive cffects o bird reproduciion have begn observed for methy! porethion sxposure
perioids at sitort as 8 days.

Harer Kesources Assessment

The water resiource assessment. based on the known fave properties of methyl parathion alonyg
wilk limited monitaring dara, concludes:

- Farent methyl pamthion is aot likely to move appreciably through the 2eil to ground
water, except in areas when: the ground water is particalarly vulnerable (shullow depth to
around water, highly permesble soils with low adsorption capacities),

- MMethy] parahian ¢an be expected b move to gurfece water via runoff or spray dnift
Parent methyl parathion has been detected at low concentrations (< 2ppl) in non-Largeted
surface-water monitaring programs, bl these instances arn rare, and isolated. Targeted
moenitoring data fom the State of California resulted in maximuom detections as high as &
ppb. Monitoring results from the same locations have consistently been below 1 ppb since
the imposition of mitipation rquirements such Ay 3 300 foot downwind buffer for aenal
sprays and nce-field water-holdiog requirements.

. Estimated concentrmations of methy! parathion in surfacc-water sources of drinking water
(DWEL) were based on FRZM-EXAMS simulations, due to inudequate direct drinking-
witer monibaring datz. Estimated drinking water eotwcentrations for HED were derived
wsing model zimulations of the maximum cotton use mtes. The DWECs denived from this
maodeling were 214 ugT. for acute risk and 4.2 wgfL for chronic risk.

* The targcted monitoring data Tom e State of Catiforua indicate that acute
concentrations may aot be as hiph as simulated by PRZM-EXAMS, While the data
wollected by the Calipenia Department of Pesticide Regulation {COFER) did not
comespotided to the hughest allowable uac rales {rice @ 0.75 (b atfacre as opposed to
cotton & 3.0 1b aifacre), the quality of this dats iz high. EFED believes that agute {peak)
concentrations of methyl pamathion in surface water can at least be periodically detected in
the range of 0 1o & ppb, based on COPR data taken before mitigation measures were
adopted in the garly 1990's, It is likely thay higher concentrations could be encountered in
crnnection with wses that have higher i2es rates and mubers of annual applications.
81, the peak concentration of & ppb detegled in this study should be given greater
weight than Lhe peak concentration of 95 ppb sinulated by GENEEC for ice, especially
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{iar drinking-waler c4i imates.

- Simmlarly, the peak concentration of 214 pph estimated for the cotton use should be
considered highly conserdaiive. The UBGS is curmently analyzing wrgeted water samples
from Mississippi River tributanies Mowing through areas of heayy cotton culture and
ruethy| paraihion use. bethy] parathion has not vet bean detected in these surfage-water
sarmples, but only 2 small podicn of the collected samples has yet boen analyzed.

. EFELr beligves, qualitatively, that methyl parathion is not likely to posc a significant
chrenic nsk W drioking water nationelly. Tarpeied and nor-targeted monitoring dula over
rrany years have yielded a low deteciion rate in bath surface water and ground water. Tt
should be noted, though, that the quality of the monitoring data iz not uniformly knowa.
[0 additivn, even the reeent data collected fom the TSGE NAWOQA study had analytical
recovery problems for methy! perathion. Even still, the monitong data cited i this BED
chapter have maximum concentrations several multiples below the modeling estimates,
The clrenic DWEC from PRZM-EXAMS af 4.12 ppb should be considered o be

onreryative,

A first-ticr assesametd of possible maneport of the major degradate 4-nitrophencl
{paranitrophencl) to ground water and surface water is incloded in this chaprer. This degradte is
toxic, but since it has a different mode of netion than methyl parathion and methyl paraoxon, it 15
not included in HED's toletance expression. There 1s significant wnccniainty in the reqults of this
assesament beyond that introducsd by the GENEEC scroening model, because: 1Y the
envirottmental fute database for 4-nitraphenol is incomplets, tequiring the use of conservalive
delanlt assumptions, and 2) 4-nitrophenel is introduced into the smvirmonment by other natural and
indusinial processes.

Data Gaps

Emvironmeatal Fater Most environmental fate data requirements jor methy] parathion have heen
gatisfied. However, the following study requirements have not been fully satistiad:

v 162-1Acrobic soil metabolism (for degradate idenhfication and quantification)

- 162-3 Anaerabic aquatic metabolism {for siyrage stability, degradate identification and
quantification)

’ 163-1 Leaching and adserption/desomition (soils wers autoclaved, need confirnmatory
datu)

- 163-3 Field volatility {in responss to USGS detoctions of methy) parathion in air and rain
samples)
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. 164 - 1'Two terresinal Geld dissipation stady tor the microencapsulated formulation, and an
addditional field disxipalion study for the EC formulation o replace previous spacceptahle
siudy.

In addilion, the formatien of the degradate methy| paraoxon canoor be quantified wirh existing
dats. This 15 sipiuficant bevause this degradate iz of apparent taxicedagical cancermn. Bstimates of
envireomental concentralions for the HEDY drinking wailer assessment did oot explicitly inelude
micthy] paraoxon, Based on supplemental data which suggested that methyl paraoxon iz formed
in small quantitics in the envimnemet, it was assumed that (he maximum combined residues of
methy| parathion and methyl paraccen would be less than the maximum sarfce and grouod-
waler concentrations of methyl pacathion =stimated by EFED screening models, Tn omler to better
eslimale potential congentrations of methyl paraoyon in surface water and ground water,
addiional data, particularly =oil and aquatic metabolism swdies, ave needed.

Fealogical Effects: The ecotogical toxicity data base is complcte cxoept:

+ un estuarine/manine invertebrate chronic toxicily study {72-4¢b}). The study is needad
becausze both acule and chronic LOCS ane exceaded for Ereshwater invertcbrates and acute
LDy are exceeded for estuarine’marine invertebrates;

- wvagetative vigor (122-1) and seedling emerpence (122-1) studies; -

. arquatic plant growth (122-2} smdics using bath Lemna gibba and Kirschreria
© subrapifaruim. These studies ans needed to further characterize risk to aquatic organi shs.

Sugpestions for Risk Reduction

In addition to the label language proposed below, EFTED sugpests the [ollowing measures to
reduce risk W noatarget organisims from exposure to methyl parathion, These measures are
expected to reduce the overall dsk, but not aecessarity below the level of concem. Tt should be
noted that qualitative and freld evaluations of these reduction methods have not been completed.
These recommesdations may need to be upgraded in the (itare,

. EFED recornmends that no-spray buffer zones of 304 feet be observed arpund all
polentially scngitive bodies of water for any aerial application of methyl parathion. The
CDPE has bad success in reducing methyl paratbion drift o surface water bodies by
setting a 300-foot downwind buffer zone from any agricultural drain, and prescribing
specific equipment for agrial sprays.. Given the apparent cffectiveness of this and other
measures mandated by CDPR, we believe that bulfer we recommend is Likely to mitigate
the signifcant etfects methy] parathion residues may have on nontargect wysatic
otganiznus. However, given the possility of changez in wind direction during
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application and the potential problems associsted with enfureing a wind-direciione
buffer, EFEL recommends that the bufler be mandated regardless of wind direction.

EFEL 15 corrently awaiting crmments feont external peer reviewens vn ke Spray Drift
Task Force [ST¥TT} laboratery and field darabase and AgDRIET, 4 spray<lrif
simulation model, TTTED hopes to use AgDRIFT as a sanctivocd risk asscsament wol
b3 refine its evaluation of appropriate buffer zones fyr spray drift mitigation. Once the
uzc of AgDRIFT has beon approved. EFED and Chemmuineva can reconsider how wide a
“huffer would e appropriate for methyl parathica.

. EPA pnd the registrants of methy] parathion should discoss sipnificant reductions in the
maximum wie rate and oumber of applications for maost uses. One reason cited by the
CDH. for the success of thetr mitgation program for methyl parathion on rice was the
decline of methyl parathion use over the 10-year samphing perod. Discussions with crop
expetts from around the country detmled ia thiz document indicate that the maximum
[ahel rates requested by the registrants for most uses are gcm:rally s1gon Ruantly hipher
than what is actually vsed in the field.

. Yor ground applications of melby! parathion adjacent to water hodies such as lakes,
reservolrd, Mvers, permanent stoeams, marshes or natumal ponds, estuaries, and
commetaial fish ponds, a natura] vegetative buffer strip will reduce adverse impacts to
aquatic oreanisms,

. Risk of cxposure to sensitive aguatic areas should be reduced by avoiding applications
when wind direction 35 toward the aqualic area

IF E]J notes that methyl parathion 13 aleeady classified a5 o restricted use pasticide.
Supgested Label Languape

The bee-kill incidents reported in the EFED RED chapter indicate that current label language and
miligation measuress have not subficiently redwced the risk of inethy] parshion use to honey becs.
EFED recominends that curtent label langange be strengthened to better avent additional honcy
hee and wild pollinator losses in the futare, EPA has participated in the State Labeling [ssues
Fancl (SLIF} to develop appropriate language for the methy! parathion labet, This panel
included representatives from the following groups, State or Foderal agencies or depantments;

Apiary Inspectors of America (state of Washington)
MNorth Carolina Drpartment of Agriculture

South Dakata Department of Agricnlnure

Wew Jersey Diepartrent of Environmental Protection
Washingron Department of Agriculture

Mebraska Department of Agriculturs
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Arizona Departneant of Agnculture
EP4 Repions 1-10

American Begkecping Federativn
Mrmerican Hooey Producers
Mpriculture Belaillers Association
Mational Aviation Association
American Fam Burenn
Washington Stare University
El'A, OPP, EFED

DECA, OC, AB

PP, B

OFPF, FEAD, PRESH

With input from these orgamizations, labeling changes are being considerad by the Office of

Pesticide Proprams’ Field and Exiernal Af¥iirs Division and the bee cxpert from the

Ernvironmental Fate and Effects Division, A drafl Pesticide Registmation Notice would add the

fullowing language 1o the methyd parathion labal:

This produect 15 highly toxic 1o bees during application and for __ {howrs or days)*
alter application, Bees may be present due to hloomieg ot pollen shedding crops or
weeods In ibe reament arca and adjacent arcas, Do oot apply this product il this
pesticide will be toxic to bees that are present or are likely o be present in the
treatment arza or in adjacent arzas. Your stale or itibal pesticide ageney may have
additional regulatory requirements. Algo, your local vouperative extension office may
have recommendations for the protection of hees. '

*The time period 1o be insented is based on bee toxicity Jaea for the prodect.

IT future methyl parathion lzbels add public health uses, the thind sentence of the above
statcment stould read:

“For pon-public health uses, do not apply if this pesticide will be wxic 60 hees thar are
presant or are likely o be presem duc o Bloom or pollen shed.™

Drefumtions of ey terms in the above stalements inchude:

Bleoming crops (including cover ¢rops) - five or mere booms per square yard on the
average in 2 given Mield or one or more vpen blooms per ires or vioe in an Srchard or
vineyard. Blooming crops that are not atiractive 10 hees include, tul are not limdted
batley, lentils, white blossomed peas, sccowd bloom of pears, poatoes and wheat.

Blooming weeds - five or mere open weed blooms per square yard on the average for
i area being measured for ground cover in orchards or vineyards, fence lines, ditch
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Lanks, or field, vieeyard or orchard edges,

Pollen shedding corn - ten pereent or more af the corn plants in any one quarter
portion of that feld are showing spike aothers.

This labeling has been given to the SLIP and presanted 1o the State/FIFRA Issues Research
Exaluation Growp {SFIRES) at & recent meeding.

T'he EC fermulation of methy] parathion ig alsa toxic to honey bees, EFED reeommends that
label warnings in the Eavitenmental Hazard Section, and crop-specific label precautiens to
protect bees, be ineluded oo the EC formulation label as thew are for Penncap-M.

SERIVSEB has suggested lanp-term pollinator protection awareness and aining programs as
another potential mitigation measure. The registrants should sponsor long-term pollitaror
proction awarcness and training preprams, which wonld be mandatory for pest control
operators applying for cenificution or recertification, A new section on bee protection coulbd be
added to the rmalerials on which pest contol operatlors are tested. A maoual <uuld be published
that addresses the importance of native and commertial potlinators, the recogaition of commeoty
native and vommetcial bees, pollinator prdection measurcs, and methods for rapidly
dJeternuining the relative abundance of blooming ¢crop and non-crop plants in the area 1o be
sprayed. '

- Althuugh tese two methods of mitigation would be expected to reduce bee kills it is difficult ta
prevent hive contamination becanss bee can forage so far from he hive. Also, labeling which
wrtte a beskerper of an application may not be practical. Hives are heavy and not casily moved.

In some cases it is nocessary b mnove a large number of hives which may be impractical.

Statement fo minimize the puttnﬁ;l for surface water coptamination for all end-use
products:

This chemical can contaminate surface water through serial and ground spray
applications. Under sime conditiens, it may also have a high potential for nimoit into
surface water afier application. These include pourly draining or wet soils with readily
visible slopes toward adjacent surface waters, froquently flooded areas, arcas overlaying
cxiremely shallow ground water, areas with in-ficld canals ar ditches that drain to surlace
water, areas not separated from adjacent surface waters with vegetated filter strps, umd
arcas overlaying tile drainage svstems that drain to surface water.

Other label statements for faxicity to oontarget nrgl.nism:‘:

Ianufacturing Use Products



This pestivide 15 very highly toxic to aquatic invertebreates, Do not discharpe efflucnt
comuining this product into lakes, streams, ponds, estuaries oceats or other waters unless
in avcordance with the regwrerents of & Natiooal Pellutant Discharpe Elimination
System (NPDES) permit amd the permitting authonty bas been notified i writing prior Lo
discharps. Do not discharpe eifluent containing this product to sewer systems without
previously wotifving the local sewage treatment plant authority. For guidance eontact
your State Water Board or Regional Office af the EPA.

Find Lz 15 Noq- 7

Thiz pesticide is very highly toxic to aguati invartebrates and wildlife, Birds in traated
arcas may be ingapacitated, have reduced number af offspring or be killed. Shoimp and
other aquatic organisms mey be killed at recommended application rates, For ierrestrial
wses, do not apply ditectdy to waier, o areas where surfaee water is present or to intertidal
sreas below the mean high water, Runoff and drift from larget areas may be hazardous bo
aquatic otpanizms in adjacent aquatic sites. Do not apply when weather conditions favor
drift or runoff from target areas. Do rol contaminate water by elsaning of equipment o
disposal of equipment washwatars,

End-Use Produsts; Microgncapsnlated frtulations

This pesticide is very highly toxic to aquatic invertcbrates and wildlife. Birds in treated
areas may be incapacitaled, have reduced number of offspring or be killed. Shrimp and
other sguatic arganisms may be killed at recormended application rates. For terrestrial

" uses, do pt apply direcily to water, to ar¢éas whers sutface water is presént or to intersidal
areas below (he mean high water. Runolf and dnfl from target areas may be hazardous to
sruatic orpanisms in adjacent aquatie sites. Do not apply when weather conditions tavor
drift of runoff from target areas. Do nol contaminate water by cleaning of equipment or
disppsul of equipment washwaters,

FPeer Reviewers

Thiz chapter way peer-reviewed by Fd Odenkirchen, Ed Fite, Brian Monlague and Amel Jones.



INTRODUCTION AND USE CHARACTERIZATION

Methyl parathivs is an msecticide and acancide used to comeol bail weevils and many biting or
stcking imsect pests of agncultural ecops. Methy] parathion is in the organophosphate class of
msecticides and lalls insects by contace, stomach and cespicatory action,

Methyl parathion has been registered for agnealteral use sioce 1934 | has heen classified as a
Restricted Uee Pesticide {RUF} since 1974 based upon its acute toxicity to humans and hirds.

Therefore, it can only he sold or distributed to, and used by, Certified Pesticide Applicators ar
persois under their dicect supervision. Methyl pararhicn is regstered for outdonr, agricoltural
wses only,

There are 1wo main registrants for methyl parathion. Cheminova Agro AS produces all of the
technical metby] parathion sold in the United States. Cheminowa also produces a 4 b aifacre
emtlsifiable concentrale formulaton, and a 63 BC mixiure with Lheir insecticide ethyl parathion.
EIf Atochem North Atnecica 1 the registrant of the Penncap-M formulation, which bas been
registerad in the Upitcd States nince. 1574, Penncap-M is formulated into microcapailes which
Tangs in size from approximuately 5 1o 50 microns (about the size of dust o pollen particles).

Cheminova and Bl Atochem are supporting the use of methyl parathion on 45 crops, with 24C
registrations io efTect for 3 other cropa (swest petaloes, alinonds and walmnts} oo a logal basis.
More than two-thirds of the estimated 9,000,000 pounds of methyl parathion used annually s o
cotton and corn. The cotion market accounts for more than balf of the u.sﬂge i the United Staves,
ardd 15 dominated by Cheminova's EC formulation.

Hecalse cotton accounts for a majonty of methyd parathion sales, use of methyl parathion i
heaviest in the southern United States and California. Cotton producton is most concentrated in
five regiong of widely varying climate and hydropeology: the Mississippi Delta, the High Plains
and aouthern tip of Texas, California’s Southern Valley, and southwest Anzona Howeser,
although cotton 15 e most important market for methyl! parathion, data provided by Cheminoyva
indicates that this chemical is used jn Almost every state in the Union '

Penncap-M accounts for maost of the use of methyl parathion oo cort, and com is consigtently the
largest marker for this formulation. Owver the last decade, Chemminova has withdrawm s
registraticn of the EC formulation for several crops (hat are now served only by Penocap-M
Thase include stons fuils, pome fruits, roe puts, tomatoes, grapes, peanuts and lentils.

Io ao agreement daved Joly, 1996, Cheminova stated ity intention to voluntanily cancel the.
registration of methyl parathion For certan other cropa. Thess include apricots, gardes beets,
clover, cucumber, garlic, gooseberry, koelirabi, pumpking rape greens, rulabagas, safflower,
squash, strawberry, sweet potato (240 repvaing), tobacco and vetoh, Since Cheminova hus
decided not to support these uses with tolerances, they will aot be mcludﬁd ins EFED s methyl
parathion risk assessment.
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Cwganophosphate insecticides such a5 methyl parathion are generally highly toxic compouwnds
which work “primarily by phosphorylation of the acelylcholinesierase enzyme at nerve endings.”
Acatylcholinesterase whibition interferes with “normal ransinission of nerve fibers to innervated
nasues” (Morgan, 19756). Organophoesphate poisomng can be fatal to non-target organizms, ofien
through depression of respiration, or by causing a variary of sublcthal effects which may
adversely affect survival.

The cutrent lalel inclodes langnapge waming ab 1le bazards this chemical can pase 10 human
health, birds, bees, aguatic invertehrates aod other wildlife. In responac to problems related 1o
product misuse, Theminova has agreed 1o several mitigatrve measures for the EC formudlation in
addition to methyl parathion’s RUP classification, These include the zddition of & stenching

agent 1o allow detection of methyl parathion and ta discourage indoor use, the soic packaging of
the chemical in containors |5 gallons and larger, onique tracking nombers on each remurmable,
refillable containet, and the limitation thad o formulation contain more than % pounds of the
sctive ingredient per gallon Cheminowa has alse developed an education and product
stewardslap program to promaote safe and proper use.

The cumulative nsk from other organcephosphates mose be considered along with methyl
parathion upder the requirements of the Food Ouality Protection Act. Since label warnings and
mitigation measuces have already been implemented for methyl parathion, there are fewer
options still avalable for mitigation of patential hunan health or ecological concems. Given that
either orzanophosphate and carbamate pesticides are applied to T0% of the acres treated with
insecticides in the Unired States (Gianessi, 1997), it i imperatree thet mitigation measures be
developed to reduce buman health and ecologieal nigks e acceptabie levels. Possible mitigation
rmeasures are recosnended in the Risk Characterization.

EXPOSURE ASSESSMEMNT
Enviropmental Fate Assessment

The environmental fate asscsament for methyl parsthion is based on acceptable and supplemental
data. A common problem in the motabolism stadies was the inzbilicy to identify all degradation
products of methyl parathion. Since methyl paraoxon is 8 todenlogically significant degradate,
EFED is cencerned that methyl paraoxon may be an unidentified degradation product in the
metabolism stndies.  Although the weight of evidence from supplemental data and open lnsrature
suggest that methy! paraoxon is oot formed ia aerobic soil environments, EFED believes that
additinnal aesrobic soil melabolism studics are needed to copfiom that methyl paraoxon 15 not
formed.

The major routes of dissipation Fur methyl parathion are microbial degradation, aqueoy

" photolysis, hydralysis, 2nd incorporation into soil organic marter. Methyl parathion degrades
rapidly {15 3 days) in soil and water, It also is expected to photodegrade {1, ,~4% bours) in
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aquatic environments. Other degradation procesacs appear to be less iportant routes of methyl
parathion dissipation. Methyl parsthion davdy bydrotyzed (t,, =68 dayz of pH 5, t,,~40 diys at
pH 7, 1,,=33 days at pH 9} in buffer sokstions snd slowiy photodegraded (1,,m61 dave} on goil
antaces. '

The pajor (>10% of applied} degradation produet of metind parsthions iz 4-pitrophencl. Thia
degradate is formed through the bydrolytic desvage of nitropheamyl C-00F bond. Other minor
degradates (<10% of appEed) that huve been faund in laboratacy sudies inchude gretbyl
paracxo, nonodemethyl parathion, phosphorothicic acid, O, 5-dimethyd o A-ratrophemiester,
nitrophemyl phosphoric acid, mono (4-nitrophesyl) ester aod €O, OF these, only metkyl
paraowon ie ncluded tn HED'5 (clernce expression. Metind parasxon has only been detected
{2.1% of applied) in the anaerobic pquatic metabolism study, This degradate iv formed through a
desulfonation (P=38 to P=0% reaction, It should be noted, however, thet the emommt of metiryi
paraoxon derived by asrobic soil metebolism is ot clear at this time. Tn addition, anatyses for
.ottty paraoxsn i two feld dissipation studies are questionahbls bacanse of storage stahility

1SEI1EE.

Metiyl parathion & mobils 10 relatively mobile in soil and thog rupoff and leaching could be :
potentinl roures of dissipation,.  However, the Jow posistence of methed pasarhion is expeciad to
linit 1he extent off-gits oareeipent. Supplementz] data on pareat metbnd pacathion indicate that
iz very mobils to somewhat mebils [, £ =230-t0~670 {kg] In eomeral soils.: Since the solls uyed
ins the batch equilibrium experiment were stenlized by autoclaving, confirmatory batch

equitibriom data are nesded. Another route of dissipation 15 the secondary moveneot through
volatilization of methy! parathicn trom soil and leaf surfaces.  Although laboratory studies
indicate thal methyl parathion volatilization is not a majer route of disgipation, methyl parathion
has becn detected in air and rain samples across the United States. These detections appear to be
carrelated to ase on cotton, soybeans, wheat, and tohaccno.

hdethy) parathion, formulazed as EC, dissipated rapidly (<1 day) in a field dissipation snudy
performed in 4 catton fleld in California. Methyl parathion was not detected below 4 inches.
Acceptable field studies have not been performed using the microencapsulated formulation
Penncap-hd.

Seatus of Enviconmenatal Fate Data

The qrrent status of emyironmental fate data requiremants for suppon of rgistration of methyl .
pargthion is detailad helow. Inchuded are eeponsed to rebixials the regmtrant has mbmitred to
previous EFED data revwisws:

{1y Satisfied:

161-1. Hydrolysis (Satichied). MEID #0013275,4078450]



Phenyl ring-laheled [“Clmstind parathion [radiochemical purity >0, at 3.87-2.95 mg/l,
bydralyzed with baif-lives of 63 duys at pH 5, 40 days a2 pH 7, and 33 déys at yE @ I stecile
aprecus buffered solutions ac 25 C. Major bydrotysia degradates {10% of applied) of methyl
parathion are monodssmethylparathion-toeitnd and 4-nitraphencl. Impurifies and "unkuowns"

comprised a meximtrn of 2% of the applied during the 30-day siudy. [n an earlier tmacceptable
study, methyl parathion hydrolyzed m wnbuifianed distiled water containing 0.1% acstone.
Methyi pareoxon wan not detected m abiotic hydroksis sodies.

REBUTTAL: EFTT ariginalty doomod fhe sbiotie hdrolysia sty (MRID 407845013 o be partially inscoepisble
becmm tear was microbial contatubution in o zeplicaes of the pH 5 iresimants & the aymination of he
sxpomend The pH T and & preatmends were decmed 58 scismifleally valid The: regiatm: (Chemmova) stated tha
the muicrobial conaminetion peeg i the e replicates 4id nof pepracent contemmadion of the test sohatist ¥, bat
radvertent contmmmatice during the dosing of v hasterial molte plaies weed b confnm steniby. This clim i
beced an the bl Gral e remibts of the byndmtysis sy sre condimt=tit weith thoss from the derk, sterile coptmd
soocne phitoyein sudy (MEID 46805701} Bamad oo the regintit's cabrlbation the Iydredysix half-Frie of methyl
pmﬂumsﬁﬂdqsmpHﬁbm'm Alibwogh the 68 duy half-Jifk is cxtrapolated well heyond g Lest

sipnpbing painl, EFEL belicve the hody of enviromendal fate dats provided by the registtint swoss that seierhial-
mmﬂwlpuﬂ:mkmﬂdhhﬂnmmpmqnﬂ-ﬂm
EFED belioves that repeating atnotio ydrobysia smdics i pH 5 taffer aohution will nm ahier e arviromments] fsls
assemrnant for et pecatbion, Thersfoe, the bedealyals dats pequiroment i zetisfed o this G, Mo xdditional
trydrodynia daia mre needad.

161-2. Photodegradacion in Water {Satigfied) MEID #40800751
16]1-3, Photodegradation on Soil (SateGed) MRID #00061200,000 72377 40360702,

[PCIMethyd parathioa (radiochemical ity >99%), at 4. 71 mg/L, photodagraded with o half-life
of 49 bours in sterile aquesus pH 5 buffared polutions that were imadizted contiruonsty for 212
hourrs with @ xenon arc Iamp at 25 C. In the dark contral sohutions (incubation condithons not
describad), methyi parathion wed celatively siable. Major photodegredarion products (8-13%)
wire 4-nittopheno] atd monndezmetlylparathion-methgl. Unidentified degradates (fractions "A”
and "B", which cach cootained more than one compound ¥ cach comprised up to 38% of the

recevered radicactivity, and cadioactivity designated as "remaindler”, which included paraoxon-
methyl, comprised a maximum of 16% of the recovered. “CO, accounted tor 18.4-30.9% of the
applied radivactivity at 212 hours posttreatment, aed organic volstiles comprissd a mamimm of
3 0-5.3% of the applied.

In two photodegradation studies on soils under artificial light, [“Clmethy] parathion
{radiochemical puricy =99%), at approximately 14 pgfem’, degraded with 2 biphasic halflife of
ar initial halflives of 3.9 to 4.5 days and a secondary hall-lives of 8.6 to 24 days oo sandy am
soil whet irradiated continuoushy for 281 hours with 2 meoon atc lamp ar 25-28°C. Methyl
parathion was stable (+,,=29 to 54 days) in dark controls.

- In a photodegradation study on 3oil under natural light, [“*Clmethyl parathian {radiochemical
punty >509%5} at = |4 pefem®, degraded wilh a dark control corrected halflifk of 61 days on

sandy loam soil. The soil was inradiated wath sunlight outdeory for 22 days st approximately 25 C

at Monheim, Germany, beginping Tuly, 1987, Methyl parathion was relatively stable {t,,, = 106

b p%”@,'l"’}';ﬁ



daws) in dark contral treatmants. The major photodegradate wagz 4-nitrophenol. Flowever,
unidentified radigactivity reached 2 maximum of 17.%% ol the recoverad radioactivity.
Linextracked methyl parathion residues comprised a maximum of 20 1 to 419 of tha applied
radivactivity At 281 hours posttreaument, U0, rotaled 2.0 W 16.1% of the applied radioactsvity,
and organic valatles were <0, [%a.

RERUTTAL: EFCD demme:d the photadegradstion in water (MEID 40505701 and phakodegradatins an gl (MF T
SOBTOD) simding bo be upgindstle with submisvion of Ry fallowing mbrmetion: 1.} Bifosnstin conceming s
mubation conditions of the dark eantrole; 2.4 The imaity of the light roaching the mmple, 3.) The wiveiangth
distribistion of the light somee fior the entirs vigble spochun sl 4.9 A contperison of the Hght $Rmes by posl
auntight for the entire vimbls spesnen. To widition, EFET stated i the review of e jholodegradation oo al
sdy Hat "o avidenss wos provided b Sopport e characterization of wideatified degradate (oompeising =p b
15% of the applicad) ea diffuar. rakioastvity” m e photolys on soil sy

The regiatrant reperisd that “the dark controls were perfmed in e same quarz, (@) vesels” m the sxperimental
carnpdes whers slombnnm fd] was et 1 cxciode Tight  Alhoangh G e etion concitions wers varlshle, the
atahility of meshy] parathion io der corgm) thstmenty axgyrat the: scirntTin uwegrity of e sy design an nol
crenpremized  Cheminove eles provided o graph shooring e iriervily of 2 Hght fronn: st ¥ereom bomgs =t
vearvelengthe from 250 o 300 nm o methy] parathion sbaoctae light ot warvcdengtba up ta 380 om. The xenan -
light i thee: sy was &3 mach 2 37 times greatey then Gt sdoubdad for nedarel antight whidn the motw] parsthion -
light band. The regintrant noles thel e caklaied half-lik of 3.1 deyn (49 hoewa wan samparabiz o
the 2.8 deoy bealkt- b cadealetsd wocondizg ke Zopp md Cline weng do qudnium vield of phokdegradainn m s, .

o the TTV-shaoption apeetrom of parathon ovedn”, Whils the mmtenwity of the Light suoe s diffrbn then that
of nafral simbight, B e of 2 xown emg iz oongistent with ETA guddeice {Pesticide Bacegletretion R-jention Rain
Anatyyig, 1033}, The regwtrand also provided sl the HPL.C ehoomatogremd. FFED beliovea the HPLG
chromatogtanis fpg-ort Cheminows’s cotdeitoa fat only pasie for mefyd parsidon: i pereniteophenee] s
diatingmishahle shove background  Thapetors, G phedcdegradstion m water and phetodegradation oo moil dets
reqitreends e satisfind, mud oo additions] dats ace pended o thls tinoe,

162-1. Aerobic Soil Metalroliso (Upgradahle Supplementaly-MBTI #4 1735501

Rivg-labeled [C]methy| parathion {mdiochemical purity 97.2%) degraded with a registrant
caleolated half-life of 4.7 days in sandy loam soil that was incubaied in the dark at 25 C. Since
mcthyl parathion degradation appears to be biphasic, EFED recalculated a balf-life of 3.75 days
for methyl paratluon ustog naninear btting techniques of the first-erder degradation kinene
incide! Lo non-transformed data. Mioor degradates (<10% of applied) were 4nirophenol and

(3}, O-bis{4-mrrophenyl})-O-methyl phosphorothioate. Unidentified degradates ("sobvent Eont™)
cach comprized up to 4.97% of the applied radigactiity. Unextracted mdioactvity in the soil
wis a macmor of 38.72% of the applied al 1| monih posttreatment. {nextracted methyl
parathion was predominately detected in the fulvic acid (31.9-15.7%4} and bumin fraction (35.5 ta
45 1%) At & mopths postircatment, volatilized C0,, totaled 62. 723 of the applied, and organic
volatiles totaled 1.37% of the applisd.

REBUTTAL: Cheminava reported & balflite of 4.7 dips in o sandyp hoar. Adber Sorther teviesr of the sarobic m:l
metibolion dees (MBID 417355900 and e ragivrwot™s rebutinl, BFED S (he sapobds soll mevbolinm Jute to

exhibvit » taphemic degradation patrm . Theoefies, SFFD recsbenlake: 2 hate e of 375 dayn naimgg son- e fitting
uﬂmqmﬁhﬁmmhuﬁ:mﬂdﬁ:mmﬂmdm Bacmine of incortrmiten keeocicbed

with snatytical prosedurss in degradats quantifioston, sonfinmatny dils wr peedod L subwlantlo the Quantity ind
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identity of &gyadaieain the serobic soil metsbotion shuly. The wernbic asil metabeliom (162- 1) dals reqriremest
b upgradable supplatiesttil das og the metabobizm of methy] pomhdon. The dats rogeitenivnt can be
Tulfilled with tho gumisinn of additional dals on the wentification o quenfication of degradation pmdnetz of
mthyl pudathion

[62-2. Amaerobic Soil Metabolism; not required if Anasrobic Aquatic Metabolism is madle
accepleble by the subnyssion of supplemental data.

162-3. Anaerobic Aquatic Metabolism {Nat Satisfied)- MRIT #4]1 768901

Uniformly ring-labeled [Y*Clmethyl parathion (radiochemical purity 95%), at a nominal
concenteation of 10 pe'e, degraded with 4 half-tife of 12.2 hours in flooded sandy loam sail {10
soil: 20 ml. weter) that was incubated under anaerohbic coaditions in the dark at 25 4 ( €. Methyl
pargihion (50% EC, Metacid), at 25 ppm, degraded with an observed half-lif; of 1-2 davs in
flondad alluvial soil incubated at 28 + 4 C fur 12 days. The major degradate of methyl parathion
was p-autrophenal. Minor degradaies < 1034 of applied) of methyd parathicn are S-methyl
parathion; O, C-big-(4-nitcapietol}-C-methyl-phosphorothicale; methyl paraoxon; amino-methyl
parathion; and S.phenyl-methyl parathion. Five unidentified degradates (Unknowns 2-6) were
detected al maamum concentrations af 1.2-14.4% of the initial radivactivicy. At 12 months
posktreatment, unexiracted [*C]residues in the soll totaled 73 2% agd “CO, totaled 2.74% of the
initial radicactivity. Unextracted [“Clergidues in the Jd-day and Y-month samples were
predominately detected in the fikvic acid (13.2-15.3%) and bumin (20_1-20, 294} ocganic matter
fraction. Mo orgamc volatiles were detected {detection limit not reported).

REBUTTAL: EFEL psdicated (he anaerchic arpuatic netahalizmn study (MBI d I TaE3%01) wes aot acceptable
berause [ormd Anrage stabiliny shalies weg ot provided in e ongnn] sy subeission and momerons degrudlate
were oo ideptified i the shady. The 1gpetrant (Chemimonys) seted What eiethyv pargthion weas stable when soced
[ruzem in the oripnal samples ad wes not stable in sepornted fpozon exracts of sol sapd wmier. Ageording 10 the
1egistrant, the samphes that kel ABC laborstaries s eonclude bow stahality metind parathsen werne teken from Soven
reeerve samiples § waler and =0il combimed wmiphest. The registrant submitied dats tus shoeed methyl parathiue: in
weater was slable { 100% recovery) afler o tm, tonth storage perved. The roygistrant claime thas ozl stehility sudics
& Tl eeded Bussaise soll samiple: [ Days O through 7 wers extractind imenedistely, stperl froeen, and snebred
willuisy & duys, EFED beloney Oy registrant's rebutind on existing storiuge stabilihy study data is contusmg wmd
wenntadicdcoy becawse 1.0 the registram is wol chenr alwort the differepes of methel parathion glability m criginad
samples aod sepucited aoilfwvater sxtracts and 2. thwe regiatrans ded oul previde & reason el siocege abilites io sol
are oA needed. The repistront alay oloied that depradutes wars put ydettified becmess te degradates wers Iess Than
1ir% aif an exaggerabed applisation rase (20 Jbe aaff). Since the spplicetion rale is [0 pawts in the shudy, all
degrudates with concentrations erccating 1 ppm sbowld by idemtified, Hosed on the procviows EFLT Y pevesy, Qe
are degrodades (1 Mnkawwns 2-6) wilh ermeentratione approaching 1,63 ppw

LIELY bclirves the aomeredns =il swtsholizm shady (MEITY 4 1 768901 ) prodades unarcepiable data cm the: anscrobic
metalaolizn of methy| porathion snd its degredad=s. The sudy can be upgraded with 1.) submssen of new sarage

sability studies or u compbete clariaon o te ability data mubmatted b the registrant”s refbwtal and 2.)
identfication nf all degradates excesding 10794 of the application vale (Lindnoen 2).

162-4. Aerohic Aquatic Metabolism (Satisfied)-MRID¥ 0013361, D0128789, 42063501

Radiolabeled methyl parathion degraded with & half-life of approamately 4.1 days in saedy loam
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soil thar was flunded witl water ipcubated for 30 days m the dark at 2570 [MEADY 42069531,
Methyl parathien was primarily associated with the goil fractios, it was not detected in the flood
waters after 2 days postireatoent. The only degradate identified was paranitrophensl.

REBIITT AL RFEMN decaied the serobic aqualic metabaliam sudy (BRI A204%41 1) b be upusceptable bagives
the mzjoe degradates (= 0% ulspplied) s ool idoified The cegistrant (Chemineva) responded that they
believed the Ageey e coesisad the daty They oote that e tnble shews hat v masimom of & #£% of applisd
Tudlgactivily sn e sail extracts cemeomed nd he TLE opgin, put 14 2%, Upoo further review af dae date. EFED
ciméndes duar the registranl s comrect Tl inasiinuny eenainder a1the TLE ongin wes %.3%. The 14.2% o the tabls
seferved o paranucophymol . Theeefors, the serobie aquate metabnoliam ¢ 1AE-4) dala requirement i Aulied w this
Lime.

163-1. Leaching and Adsorption/DPesarption (Nur Satislied-Supplesnental)-MRID 40993301

Based on balch cquilibrimn expertiments conducted using autoclaved soilg, [MClmethyl parathion
{radiochenical purity 9% 8%}, at 1 £6:19.] ugfml. i3 expected 1o be very mohile in gand and
sandy loarm g0il:0.01 N calcium ¢higride golulion slurties and mobile tn silt loam and clay loam
gail:solution slumies {310 for sand and sandy loam seils, 1:10 for silt loam and clay leam soilz)
that were equilibrated for 24 hours at 25 €. Freundlich ¥, and exponentiaf {1/0) values were
4,574 {1/0=01 96} for the gdnd soil, 1.82 (1/0=0_909} for the gandy loam sotl, 7.09 (1/n=0 917} for
the 5t loan soil, and & 7101g=0.961] for the clay loam soil. Since there i3 2 corvelagion of
methvl parathion sorption and seil organic matter content, It iz appropriate to use the B, modd
for describing methyl parathion sorption (Sanchex-Martin and Sanchez-Camazano, L991). K|
values were 230 for the sand seil, 456 for the sandy boam soil, 591 for the silt loam soil, and £70
for the clay loam soil. Following desorption in pesticide-ires caleium chloride solution for 24
haure, 43 .12-54 26% of the radicactivity that had been adaovbed o the soils was desarhed Fom
the silt loam and clay loam soils, 57.23-07 84% was desorbed from the sandy loam soil, and

un 62-112.35% was desorbed frem the sand sodl.

In earlier supplemental soil column studies, methyl parathico was mobile in sand and relatively
immabile i sandy loam, sily clay loam, and silt loam throogh 30 cm s0dl columns eluted with
15.7 inches of water (MEID 000T1198). Methyl parathion was only detected in the leachate of
the sand so1l, Open literature data indicate ihat methy] parathion serptica on soil is comrelated to
soil organic matter content {Sanchez-Martin and Sanchez-Camazano, 1991). Methyl parathion
had an average K, of 657 ml'g across & mincral soila. In contrast, methyl parackon sorption was
correluted to clay content, Medhv] paracxon had diswibution coefficients (K8} rangang from 1.77
to 14.3 mlfg in 8 ouperal soils.. '

e Ak The sdzxptiveyieeserption study (MED 40500001 ) wras deemed 1o be upacosptable bernese (e st sails
woire suboclovesd befoae woc inthe study.  The myistrant resporded that the stsdy was pectirmed peconlmg o cwment
- EFA puidonee  Aldwowgh he shedy was parfmmiad under then-carenl BPA-guidelines, EFELY belimvet Hit the
adsorpd wnddesorplion shady provides suppbeowctital dats oo the mobility of methwl paratbeon m soil.  Batch
oyl i data are teeded L coninm that swocladng effeets un il did oot aler te sl soeption affiaity of

ety perathion  Additnopudly, Usere are oo mohilly data for the degradates of methy] parsthion. Thensfon:, de
batch equilibrivmiail caluma (163-17 deta peyuiressent i ot folfilled st thiz dme. Additicasl belch equilibrium
dala are neded for nuethyl paralhinn o serve as confirmstory dede. Aged residue mekdlity dais arc eeded for ©
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il icadly signilicon! depradates (nalel pacanxon snd paorophenol).  Smnes the aged wobility dara may be
3 b e uAnNLtL e e namcistal Fale and iranspent asscssmeot, botch equilihmimm data are prsferned.

163-2. Laharatory Vaolatificy (Satisfied) hMEIT #42264201, 4115400

Methy] parathion, foamulated as ¢ 1b a'gallon EC, volatilized slightly {<0.51% of applied) fram
a Sesquatchic sandy clay loam soil that had been moistened o 50 or T5% at 113 of field capacity
and then incubated in the dark at 23°C for 9 days. The mastinom air concentration and volatilicy
rale ol imethy] parathion was 55,33 ugéim® and 0.012% ppfem&houwr, respectively, when incabated
at 5% of the soil water holding capacity ard 300 ol /minute air exchange rate.

1565-3. Field ¥olatility-{Mot Satisfied-h{RTD 41194001

Methy] parathion, applied at 1 [b aifA either as EC or MCAP farmulations {concemration of
methyl parathion in the formulaticns not specified) to tobaces plats (soil not characterized) oear
Kalcigh, Nonh Carcling, volanlized with maximum mean sir concentrations (1 10-cim sampling
level immediately posttreatment) of 7400 and 3200 ng/m’ for the EC and MCAP ﬁ:nmuﬂaunng
respectively,

To o USCES review, methyl parathion has been detected in air samples in Alabama; Flyrida, and
Mississippl at concentrations ranging from 5.4 to 129 ng'm® {(Majewski and Capel, 1995),
hferhy] parathion in air also was detected (0.4 to 42 ng/m") (hroughaut the southeastern United
Ktates, Methyl parathion has alao been detected (1.60 pgfL} in Towa precipitation  The USGS
suggested the methyl parathion concentrations in air tend to correspond with methy] parathion
use areas assocised with cotlon, sovbcans, wh'-‘;'ai., and tobacco production.

164- | Terrcstrial Field Disvipation {Partially Sltt!rl.ﬂ“— MRID 41481001, 45752501,
41481002, 41752502 -

bTethy] parathion mpiu:lly dizsipated with a half-life of Eppr:minmtel}r 1 day From pleis of sandy
loam soil located in California following the last of six applications of methy parathion {4 Ih/gal -
ELC) to cotton ul 1 Ik aifAfapplication (tutal application & 1b aiA). Supplemental field diszipation
data mdicate that methyl parathion (4 b avigel EC), applied at six weekly applicalions at

b b ai’Asapplication (tatal & b 2ifA) to cotton on pluts of loam =oil located asar Steele,

Missouri, beginning July 28, 1988, decreased from an average of 0.052 ppmn immediately
Following the last treatment to below the detection lrmi {005 ppm) by 1 day Fallowing the ast
trcatment in the surface 4 wched of anil. Methyl parathion was not detected in the soil by 7 days
posttreatment  Methy! parathion did aot appear to acoumulate of move into the goil 45 a reslt of
repeated applicationg.

Pebuttal: The lemrestrand field dissipstion sty i Mssoari (MED 4 1481002 and 41T52562) was deemed put
gecepiahle heuase e concenrstion of methl parsthion m the sol mmedistcly Bllowing the foel agrbeation was
g Levw By westablich g pattern of dbecline. The rogistrant resuondsd fhal the rapid dissipation of veethyl perathico m
Hee Migaouri sty 15 comsitent with de results of g Cwlifimnia terrestrial field diaspation souly, which was deaed
acceptable. The registrant belicves that the dilfereioes betwremn e twe shitins arc stight ccugh taat it woakd be
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isensizeens 0 3sk thal the hissoun study be repeatsd [ fowever, EFEM Beficves ibe dada {rom the 1o studies ae
different The resulues menmrel in e Califmnia sudy du jn fect show a i ssopnizeble dowfine, feom mm gl

i age coneeatratinn of O 37 ppm co day & o (.08 % ppos an day 33, the day ofMbe ixth ond final applicaticn. The
bizzour study showed qo sech evideses of dealuwe. Tl average readus concentrations on daya 0 and 7 ace 0,039
and L.030 ppm, respuctavedy, wese “averages” include assumed concentraueos of ©0 ppen for detections below the
0.7% ppm level of deloctions (DOT). The average cesidue comeenioaivms thereofler riss and.ball near the LU0 wnul
the 1inn], doy 35 aypmalicstion. The average concenirntion meammed an thal day was .05} from oy 36 cmivucd the
cesitddues conbsemirations are below the (005 pgan 10D, Therefore, a clear dissipetion patiern was oot sstablsshed far
toethyl pacatiuon in the Misscari study. Additooelly, g meqot rowe nf dissipation was oo =slohjished inthe Missoom
sy

The terresnial fie’d dizsipstion study m bissmm (MEL 4748 1002 and 4 1T52502) provides Wiacrepkah|e data tny
the: [l dixsipative Behavior of BC [ermularion of inethy] persthion. 1l Caldornia Rebd soady (BRID 4 148 1001

and 4 1752501 panually svaes the Geld disspaton (164- 1) date requirement 10 suppart reregistraden of the methyl
parathion EC fnpmulating spplied gt 2 single application rate of < 1 b aiéh with o te0nd sezasumed applicecicn rale gu
toexceed G 1o uyf Saoee snethyl parathicn is veed uoeder 2 brond panpe of goographical wed sg stasae condilicy,

en addiaonn], field dizeipetion shody is nescded W soppasl g gegesiration of the EC fumwlation of meatbyl parathion

Faeld chazsipation studies are also nesded U auppan reregietration of Penocap-Bd (microencapsdsed) foomal aticon:s

uf crcthe] parathion. LB auley the regigtrand (ELF ATOCHLERM Morh Americs) submitted insomplete f=bd
dixeipation stedy tor 'muiea-hd (FAX fom ¥, Baoks, $2794), W methyd parsooo, homever, is detected in _
akliticaal perolbis soil metahaliam shodies then sddilingal feld dizsapstion studice will be needed to evaluate the fde 5
. and u1n.~;|:-::;|: o anedlyy] parsaxon

164-2. Aquatic Sediment Dissipation (Satisfied)-MRID #41481003 and 41752503,

Methyl parathian diasipated from imgation water with an ghserved half-life of approvdmately 1
day following the last of six weekly treatments of methyl parathion {4 |b ai’gal EC} at

(.75 Ib ai/Afapphication (total 4.5 b ai/A} to plots of imgaved (5-inch depih) sandy loam soil that
was planted 1o nee and located near Madera, California; metlkyl parathion had wolaity dissipated
from the imigation water by 7 days post-treatment. Methyl parathion dissipated from irrigation
water with an abserved half-life of <7 days following (he last of sbx weekly treatmeats of methyl
parathion {4 b ai‘gal EC) at 0.75 1b alAfapplication {lolal 4.5 b aifA) to plots of imigated (3-
inch depth} loam suil planted to rce that were located near Steele, Miszour. Methyl parathion
did not aceumulare in the waler as a result of repeated applications. The degradate p-nitrophenol
was isolaled in the imgation waler.

Rehurtial: Ay field disspation stdies (WEITH 41451003 aid 414810047 were desmmed vpasceplabie hocauss
sicruge stubwility shufies are needed for emder aol plunt samples. The registoaot {Lhemmoval subedtted a
supplernental slorage siability sty fop tave waler aamples from 1be Missour aguetic Beld dissipatien shady. Thess
duta pudicats methyl pamitbion comcatrations ranged fem 72 o 3% o orginal eamples and samples stezed fozen
for k1-13 months, respectivety. The oxtraction prozedures wen:= Alyghtly maedified fom the criginal sdy; acchome
cadracions were reconecritrated in toheens for GO xoabyis. Sibes the water ramples weanes avatyred withim 42 days
atler sampling, the 1egistrant contends the sepplemental stebility daia mdicals methyl parathion ia stabbe m wadst.
EFED believes these data in conjumction with sl sivrage stability sudres privids aceoptshle starage stebility dita
for methy] perachion in water anad sl somples. Howmmeer, the soal slormge Aahility of mebyl parsoxom s meo'ginally
accepable in the aquaic fisld disopsion shudy (BRI 4 1481003 Tnﬁm:mmmm:r:gﬂrmts]muldprmm
florage sabality studies of methyl pardthion and sis degradates in waser and sodl

The repistruns heligves that storage stabilicy sudpes in plant Sﬂﬂlplﬁ are ek, needed bovawse matfnyd perallyion
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diszupated copadly in water and sou samples and hencs was nod eveilable los planr uptike  LEEE]D believes thag plant
slemagre statilite stdies are needed 1o assess 1he smpact nf ssnple aorage ot plant residoe cmeenraticas The
regisarant alee befigvie Bt air and soil teuperslure data submitied i te ongannd study are sdequats For the ek
sccumulintser i inigatel crops ports of the sidy LD Telisves that clineate data shoold Trcks the whale shily

_::eulu:l

the aquatee Neld disszpation studees (BB 43489007 acd 4 T4EL1004) provide mas ginally seecpiatde data oo
ehsaipation of eociby] pacathuom i iwqualic evirocoetrs, Those studies 4o we provide celisble daia on ooyl
PALATEAR,

165-4 Accumulation in Fish (Satisfied)-MEID #4100 91

Bluepill sunfish exposed to radiwlabeled methy] parathion at 0104 me'L had steady-state
bioarcumolation factors of 393 o cdible Lissues, 108X in noncdible Hssues, and 71X in whols
body over a 28 day accumulation period.  Steady-seaie conditions were obtained within 3 days
Radiolabeled residues ny whole fish tissues were identified as 0, O-dimethyl-0-4-nirophenyt
phosphorothicate (methyl parathion 22.6%), O-methyl-0-4-nilraphenyl phosphorothioate

{46 3°%4), dmethyl--d-nitrophenylphosphate (5. 7%%), 4-nitropheno! (18.1%4), and 4-NP-
gluconunde (1.2%). Unextracted rosidues reprasented &.1%.

WATER RESUOURCE ASSESSMENT
First-Tler Water Assessinent For Methyl Parathion

EFED uscs the GENEEL screening model w estimate surface water concentragions for first-
tier exposure assessments. GEMEEC is a screening model designed by the Environmental Fate
and Effects Division (EFED) to estimale the concentrations found in sweiace water for use in
vocological risk asscesment. As suach, it provides upper-bound vabues op the conoentragons tha
might be found in ecologically sensitive environments because of te use of a pesticide. It was
designad to be simple and require data which is typically available early in (be pesticide
registration process. OGENEEC i 4 single event model (one runcff event), but can aceoant for
spray drifi from multiple applications. ZENEEC i3 hardwired to represent a 10-hieceare field
immediately adjacent to & 1-heetare pond that is 2 meters deep with no outlet, The pond
receives a spray drift event from each application pius one runoff cvent. The runoff event
moves 3 maxinum of 10% of the applied pesticide into the pond. This amouns can be reduced
due to degradation on the field and the effecis of soil binding in the field. Spray drifi i9 equal
10 | and 5% of the applied rate fir ground and aerial spray application, respectively.

bodeling resulis indicate (hat methyl parathion has the potential to move intp surface waters.
This estmate it based on the maximum application rate for soiton, which represents the
highest application rate for any crop used W support residue tolerances. Coincideotally, cotton
also accounts for the majoricy of methyl parathion wse in the United States, according to dara
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pravided by Cheminova. EFED nowes that hipher use rates are reported on prowdoct labels hut
the registrant has staled they will not support rates greater than those defined in erop residue
studics, Pased on the inputs shown in Table 1 the peak GENEEC cstimated enviconmental
concentration {FEC) of metyl parathion in surface water is 432 pphb (lable 2} This was the
value recommended to HED as the highly conservative Tier | astimate of acpte drinking-waier
exposure foc their human health risk assessment, FFED recommemled 3 highly conseraiive
Teer [ chronaic deinking-water exposure estimate of 30 ppb, based on 1he 56 day average
GEMEEC valuc obtained with the highest use-rate for methy] parathion.

Tab¥e 1: GENEEC Environmemiat Fate Input Pacameters for Methyl |

. ’7_ _ Parathion
DATA

INPUT | DATA SOVURCE
INBUT VALIE | ASSESSMENT

9 0 Fx wil A

* The smallcst K value was wsed in order to produce (he highest {most conservative) ¢aposure
valug,
*¥ Half-life 15 upper %0th perceotils prediction.

able Z: v Vi er R FMethel PG ndas
USE App. Rate | & App.. Int. | GENEEC Peak GENEEC 56
flbs/ac) Apps! | {days) EEC {ppb} [y EEC {ppb)
YoAT
Cotton | 3.0 10 3 45205 50.24

Tier II Estimated Concentrativos for Sueface- Water Exposure Assessment: Since the
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EECs erived from first-tier GENEEC simulations were above HED's lovels of concern
(LOCs) for drinking water, Tier 11 BEC's were calculated using PRZM A1 to sinutate the
agriculeural field, and EXAMS 2,975 to simulate fan: and transport in curface water, Each
Tier [l assessment simubaed a 2ingle site which represents a bigh exposure scenario for the wse
of methyl parathion on a4 particular crop. The weather and agriculural practives were 'simaulawed
over mulliple y2ars, in this case 24 to 36, so that the probabilicy of an EEC ocourring at thar
site could be estzmated.

Nige appiication scenarios wers simulated, wsing creps which eepresent more than 0% of
methy! parsthum use in the United Siates, The EEC's derived from these simulations were
lower than those geperavsd by Tier [ GENEEC tans, with the exception of that for methy]
parathion oo ¢otton {sce Table 5). Seven further crops bave methyl parathion application rates,
numbers of applications and application inervals identical we oot of the pine coops simylated .
The EEC's penerated from the nine scenacios can be used as swirogates for these seven crops,
recognizing that 1bese crops might oot be grown on the same soils,

Tier Il surface-water concentrations estimated from the PRZM-EXAMS screcning mesbels for
human hcalth risk assessments, based on the cotton scenario, are 214 ppb for acute exposure,
and 4,2 ppb for chronic sxposure

Details of Specific PRIM-EXAMS Scepario Inpot Paranxters

EFED has prepared standard PRZM input files for the following nine crops: catlon, carn,
alfalfa, poaches, potatnes, pecans, cherries, grapes apd sweet potatoes.  While the locations
used v huild these scenarios may pot represénl areas of preatest methy] parathion use, they are
located in stytes where methyl parathion is registered Tor these uses. Soils and weathier data
{or these standard sceparios were catraclsd from the propram PIRANHA, ao input shell
devcloped by ORD-Athens for the PRZM medel. EFED has prepared draft summary
documents which deseribe the input parameters used to develof the standard sceparios. Once
these docyments have been finalized, they can be provided upoe request.

The nine input files were adaptad to simulane the application of methy] parathion for the
respectivc crops and states represented in the standard scenarios. Chemical-specific input for
methyl parachion was detived to the prearest extent pessible from the environmental fate
darabasc submitied to the EPA by registrant Cheminova, Application rates, numbers of
zpplications, and application intervals simufaied were consistent with the maximum values
requested by the registrants for establishing tolerances. Planting am harvest dates, and likely
dates of methyl pazathion application, were chosen hased ot conversations with academis amd
extension crop specialists, usage data provided by (he regisirant and grower groups, or by
back-valculating from the pre-harvest interval for a particular crop. Further detsiis are
presenled below:

Chemical-Specific |
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Persistcace and mobdlity numbers used in the firse-tier GENEEC simudations were also used
for the Tier [l assessment. Chemical specific input parameters for PRZM and EXAMS are
summarized in Tablc 1. Certain assumptions were made for chemical dissipation parameters
included in PRZM 3.1 bur not GENEEC:

L. The aerobic soil-metabolism balf-tife of 11,23 days was used for the adsocbed ard dissolved
half-life throughout the sedl volumn, Subscil layers were assumed not to be anaerchic, as tha
deepest soil wolumin simuelated was only 150 em deep;

2. Yolatilization from the soi] or foliage were not simulated (set to zero). EFED assumes that
acrohic soil metabolism studies are pot performed t© acooum for volatidization, which therefors
should be refected in the acrobic soil metabolism half-life. -

3, Drissipaticen pathways such a5 plant uptake and foliar depradation were ood $imulated;

4. Foliar wash off of 0.5 cm™ was _simulatzd., althongh data exists showing complete wash off
of organophosphate pesockdes with the first 3.1 cm of ramdfall.

5, A conservative application efficiency of 95% was assumed for all application methods. A
for GENEEC, drift from acrial applications was assumed to be 5% of the applied nass of
mathyl parathion, Drifi from ground or airblast applications was assumed to be L% of the
applicd mass, A 93% application efficiency for asrial spray was derived from Spray Drift Task
Force data (MRTD 43803501) (Personal Communitations with Dr. R, David Jones, 11/23/98),

PRZM and EXAMS require that degradation half-lives be converted into rale constants. The
acrobic soil metabolism hall-life of 11.25 days (as explained above) was comverted (o a Judly
rate constant for PREZM 3.1 by the equation lo 24T ;). The aerobic aguatic (input variable
KBACW), anaerobic agqualic (KBACS}), and photolysis (KDFP} half-lives for EXAMS weare
comverted o hourly rate constant: wsing the formula n 25T, . x 24). Hydrolysis balf-lives at
pH F{KMH} amd pH 9 (KBH) were converted to rate constants by solving two simuloaneons
equations with e stable pH 5 {KAH) constanl st to zero,

Crop-Specific lnputs
Cougn

This input file was adapted from EFED's standard PRZM scenario for coulon grown on the
Loriog silt loam in Missiszippi, dated October 20, 1997, This soil is located in Major Land
Ise Area (MLEAY 134, [Towever, weather data from Major Land Resource Area {MLRA) 131
15 suggesied for this standard scenario, as it represents & chser weather station (Jackson, MS).
PEZM-EXAMS was run using both weather files.

g}"b'ﬁ)ﬁf



14

Table 3. Agronomic Modeling [nput Paramcters for Cotton
Creny Flanting Danes Harvest Dates Application Application
Dates Method
Cria April 15 w June & Sept. W to 25 | Junc i0 e 20 Acrial
July 20-

Loval ares for planting and harvesting cotton, and likely dates of methvl parathion
application, were provided by Dr. Mike Williams, Extension Entomologist of the bMississippi
Stale University cooperative Extension Setvice [Table 3). This PEZM simulation reflects the
maximum label rate (2.0 1b aifa), number of applications {100vear} apd application interval (3
WLays) sought by the registrants for methyl parathion on cotion. D, Williams noted that tege
usage parameers do oot reflect what is actmally used on cotten in Mississippi. He indicated
that one or two applications might be made at the “pinhead square™ stage of codton growsh, and
then up (o 3 more Umes starting on July 20th, Each of tese applications are typically made at
a rate of .25 1o 0.5 1b aifa, por the label maximum of 3.0 1B ai‘a. Dr. Williams indicated that .
he i3 nok aware of aoy sitation o which methy] parathion was applied af a m@e greager than
1.5 b aifa. -

Atochem reports that typical applications of Penncap-M are at 0023 00,5 Ib aifa by ground
spray, It should be aoted, however, that acrizl application of the EC formulation dominates the
market,

Corg

This input file wag adapted from EFED's standard PRZM sveniatio for corn grown oo the
Cardingiea silt Joam in Ghio;, dated January 16, 1998, Thirty-six years (1945-83} of weather
data from MLRA !11 are vsed for this simulation. Application dates used in this simalation
refleer the average pre-harvest interval (30 days) reporied o EPA by EIY Atochem, regisirant
of Penncap-M (Table 4).

Table 4; Agrosomic fopat Parameters for Corn

Crop Emergence Date Harvest Dales Application Application
Dates Method -
Corn May 16 Creinber 11 Sept. 1 o, 11 Aerial

Thiz PRZM simulation refiects the maxionum label care (1.0 b aifa), number of applications
(G/vear) and application interval (I days) sought by the regisirants for methy! parathion on
corn. In their QUA + response, Atochem states that application i made from Tuly to August al
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vates of 0025 w0 0.5 b aifa. For sweet corn, typical use is 0.9 1 1.0 Th qifa Taer in the season,
with ene or two applications being typical. Food processor Del Maente reports that they use 0.5

.73 1h aifa only once per season on 10% of dheir crop, while competiors vse 0.5 to 10O b
ana | w4 times a year, on 30% of their crop.

Alfalfy

This input file was adapted from EFED’s standard PREM scenario for alfalfa grown on the
Farv silty clay oam in Orepon, dated January 13, 1998, Thirty-six years (1945-83) of wearher
data from MLEA 23 are used for this simulation. Applicaton dates used in thic simulation
refloct the average pre-harvest interval {15 days) reporied to EPA by EIF Atochem, regisicant
of Penncap-M. Emurgence, maturation and barvest dates were provided to EFED by Dr. Ben
Simko, Exweniien Entomaologist with the Malhenr County, OR Cooperative Extengion (Table
A

Table 5; Apronomic Input Parametets for Atfalfa )
Crop Planting Date | Hatvest Date Application Application
Dates Method
AlTalfa March 22 September T April 19 w0 Aetial
August 23

This PRZM simulation reflects the marimem label rave (1.0 Ik al'a), number of applications
{4/year) and applicalion interval (42 days) sought by the registrants for methyl parathion on
alfalfa. Atochem notes in their response for BEAD's QUA + that one application each of 0.75
I aifa 15 made at the first and second cuttings. Usage is primarily on western alfalfa prown for
seed, '

Peach

This input fle was adapted fmrﬁ EFED's standard PRAM scenaric for peaches grown on the
Boswell sandy loam in Georpia, dated December 22, 1997, Thirty-six years {1948-83) of
weather data from MILEA 137 are used for this simulation.

Local dates for pead fall and peach harvest, and likely dates of methy! parathion application,

were provided by Dr, M, E. "Butch” Ferree, Professor of Horyliure and peach specialist at
the University of Georgia (Table 6).
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Table 6: Agronomic input Parameters for Peactes
Crop Prial Fall Marvest Dates Application | Application
[ SUITORALES ) Dares Meabuad
Feaches March 15 ta Mid-bay 10 Aug | May 16 0 Adr Blast
¢{Nectarine, 20 (max: Jun 1O-Jul 28% Fune 19
Fum)

This PRZM simulation reflecis the maximum label rate (1.5 b aifa), sumber of applications
(Byear) and application inlerval {7 days) sought by the registrants for methyl parathion on
peaches. Dr Tervee indicated thar peach growers in Georgia follow certain cultural practices,
such as mowing, thal reduce the amount of insecticides used oh peachkes. By following thaze
praclives, growees are able w apply insecticides by an “alternate middles™ regime, effevtively
cutting the spplication raee m balf,

Pr. [erree repored that methy] parathion is not used during bloo, due (o g high toxicity Lo
bees. In addition, the first application after petal falf iz wsually oot methyl parathion, but a
pyrethroid chemical, bethy! parathion is most likely (0 be used thereatter, due to its efficacy
for mites, and because it docs not barm tnany beneficial insects. The application dates used in
the simulation reflect this information, and the preharvest interval of 21 days reported by Die
Ferree and Elf Atochem.

Atochizm does not comment on the rates used on nectarines amd peaches, but stresses that use
does not oceur during Moom, due (o concerns over bes safety. They state that Peapcap “should
ot be sprayed when weeds {sspecially clover) are blooming under the canopy™, and that they
“have worked hard to teach applicators proper timing”.

Potalo

Thiz mnput {ile was adapted from EFED s standard PRZM scenario for potatoes grown oo (e
Conant silt loam in Maine, dated Febryary 13, 1998 Thirty-six years (1948-83) of weathor
data from MURA 143 are used for this simulation. Application dates used in this simulation
were provided by Dr. Iim Dwyer of the Areosteok County Ofiee of the University of Mawe
Cooperative Extension Service. Emergence, maturation and arvest dates used in the
stmulaiion were confirmed by Dr. Matthew Klemnhenz, alao from the Aroostook extension
office {Table 7.
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Table 7; Agrooomic Inpm Parameters for Potawoes
L rop Planting Date Hasvesr Dare Application Appluation
SSurrOpans ) Dales Mecthod
Porao Mauw & Seprember L4 July 1 to Aprial
(Cabhige, Ay §
Bl asiaril,
T oIay)

This PRZM simulation reflects the maximum label rate (1.5 Ib aifa}, number of applications
(G/year} and applicanon inerval (7 days) sought by the registvans for methy| pacathion o
powataas. Howoyver, Dr. Kleinhenz reported that methy! parathion is not commonly used in
Maine on poratoes. Atochem repotis that wse o the Easi is limited due o resistance in the
Colorade potato beatle.

Pecans '

This input Nile was adapted from EFED's standard PRZM scenario for pecans grown oo the
Williswon loamy sand 10 Georgia, dated January 21, 1998, Thirty-#is years {1%48-53) of
weather data frore MLEA 138 are used for this simulation. Application dates used ia this
sisnulation were provided by Dr. Jim Dutcher of the Universily of Georgia Department of

Entomelogy (Table 8), Dr. Dutcher indicared that harvest is 25% complets by Tharkepiviog,
and complete by Chrisimas.

Table & Agronomic nput Paramesrs for Pecans
Crop ' “Emergence” Harvest Data Application Application
{Surragates} Date Diazes W ethod
Pecans blay 11 October 25 July 9 to Oet. Air Blast
{ Mlmumks) ' 1

This FRZM zimulation reflects the maximum label rate (2.0 1b aifa}l, number of applications
{Biyear) and application wmlerval {14 days) sought by the registrants for methy] parathion on
pecans. However, Dr. Dutcher explained that it is unlikely that growers could get around o
miake that many applications o a season, given the size of the orchards. He reported that two
applications of 1 to 2 |b aifa methy! parathion might be made For stinkbug contal. The first
wiould occur about two weeks after shall hardeniog, araund the 20th of August. A second
might be wmade two weeks afier that. lu order to accommodate & applications, the 14-day
application interval, and the 3(-day pre-harvest interval, applicativns are simulated in the
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medel efore and after these dates,

Atochemn confires thar the main use is tor stinkbug during nwl development, but states 1hat
Fermcap should not e wsed when flowering weeds are on the orchard flgor, The Mational
Pecan Sheilers Association reports thal 85 % of methy! parathion wse is at 0.5 b aif's, and the
rest at (h 75 b aifa. They estimaie that Penncap-M has 30 o 40% of te pecan market for
slinkbisa control,

Lhernes

This input file was adapted from EFEDs standard PRZM scenario for cherries prown on the
Kewaunes silt loam io Wisconsin, dated Drcember 28, 1997, Thirty-six years (1948-%3) of
weather Jata from MLRA 96 are wsed tor this simulation, The harvest dale way provided by
Dir. Danicl Mahr, from the University of Wisconsin-Madison Departmoeot of Entomolory
{Talple 9). :

Table 5 Agronomic [oput Parameters for Cherries
Crop Petal Fall Harvest Date Application Application
{Surroaates) Trates Method
Cherries May-Tune Lade by Tune 1 o July Airblast
{Proues) {July 28) &

This PRZM simulation reflects the maximum labe] rate (1.5 b aif), oumber of applications
(&fyear)d and application interval (7 days} sought by the repiztmants for methyl parathion on
vhetries. However, Mr, Richard Weidman, Supetintendent of the Peninsuls Agricuiniral
Research Swation, indicated that methy] parathion might be applied Iwice in a growing scason
(e conrol plum cureelio and cherry frust Ay mageol, One could ocour during late petal fall, in
the middle of June. A second application might oceur two weeks later, as late as the 4ib of
July. :

Atochemn also sties in their QUA + response that typical use of Petincap-M is one or bwo
times later in te season al mies hetween 1.0 and 1.5 b aifacre. The Cherry Marketing
Institute suggests that while use of methyl parathion has declined due to bee toxicity, ic is still
aprlied to sweet or tart cherries at 0.6 b alfa when applied alternate row middle, or 4t .0 Ih
aifa if every row s weated, up (0 (w0 applications.

Lirapes
This inpuw file was adapted From EFED's standard PRZM. scenario for grapes grown on the

Horpell =il loam tn New York, dated December 16, 1997, Twenty-thres years {1961-83} of
weather data from MLRA 100 are used for this simulation. Emergence, mamration and harvest
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dates were provided by Phillip Throop of Cornell 1), and Fradonia Regional Fxension.
Application dares were chosen ko correspond with the 60-day average PHI reported by EME
Atachen (Table (0).

Takle 10: Apranamic Input Parameters for Grapes

Crop T muergeece Harvest Date Applicatiun Application
{Barly Blowion) Dhates dethoxd
Cirapes blay 31 Croctober 15 Aupnst ¥ to 16 Ground spray

‘This PRZM simwlation retlects the maximym label rate (3.0 |b aifa), oumber of applications
(2fyear) and application itecval (7 days} sought by the registrants for methyl parathion on
grapes, The Concord Grape Associalion eeports typical vse of 0.3 to 1.0 Ib aifa in New Yerk,
with | to 3 applications per year. 'They describe methy! parathion as 3 “minoer but important
pesticide for our area™.

Atpchem did not comment oo $he application rates used, but stawsE that the bulk of their share
io the grape mackel is during the dormant to pre-bloom seage. They report that the share of
melhy] parathion in the grape market is quite small, and thag the grape pandemis i resistant to
methy] parathian in the Morthwest,

Swerel Poialoes

This input file was adapeed from EFED's standard PRZM scenario for sweet potatoes grown
oo the Calbouwn silt loam in Louiziana, dated fanoary 19, 1998, Thirty-gix years {1945-83) of
weather data from MLEA 1330 are wsed for this simulation. Planting and harvest dates were
provided by Dr. Donald LaBonde, of the Louisiana State University Agricultoral Center (Table

110 _ :
Tablz 111 ﬁgmﬁnmic Input Parameters for Sweet Potatoes
Crop | Planting Dates Harvest Diate Apphication | Application
Dates Method
Sweet bay- June 13 110 days after Fuly | o Aerial
Porztoes fused May 23) planting {9/13) Ang. 19

Thiz PRZM simulation reflests e maximem lzbel rate (075 Ib aifa}, number of applications
(&/year) and application interval {7 days) sought by the registrants for methyl pacathion on
gweet potatoes, Dir. Aboer Hammoad of the LSU Ag. Center confirmed these dates as realishic,
stating ¢hat methyl parathion might be applied from July 4 untif October 1. Aochem suggests
that Penncap-M i3 wsed typically at {133 b aifa 3 to 3 times a yeac. The 240 approvals are for
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use In Lovisiana, Missiszippi. Alabama, and Arkansas, with atother pending lor Texas.
Bosulws

The Ter Il FF:Cs for methyl parathion are disted in Tahle 12, The EECS have been calealated
s that in any piven year, there is a 10% probabiliry that the maximom average concentratian
of thal duration in that year will equal or excecd the EEC at the site.

Table 12: Tier 11 upper tenth percentile KEC's for Methyl
Parathion for simulated crops.
Crap Maxivmao 4 Day 21 Day A Dy ) Day [. Akl shestam
{pE LY (eg L | {pg L™ (g L} {pg 'L} Mean
A LT
Coltun 214.20 F62.08 70062 1.7 22 .41 6 83
Carn ands | Irae 12,723 5,35 3.0 47
Afalfy 4.33 Iy T.432 L Nl .13‘;
Puict 11,65 1724 gam | am 1108 45
Frea 3651 14.45 11,162 5.81 4.3d . Ls
Fatan k2,30 9,38 B.4)12 3.74 | 3,13 1.1
Cliezy 20,67 14.58 7204 4.1¢ 2,51 4l
Grape 6.4 4.5 2,254 1,080 &7 19
ngﬁ 35.39 2476 16766 5.69 4.2 1.2

Limitations of this Analysis

‘The use of simulation models o estimate possible drinkiog-water exposure fnmodisces several
degrees of uncerlaioty o a human health or ecological risk assessment, The greatest of these
may bé the conservative assumpeons of the modeling that are inleiwded to ensure (he maximemr
protection for human health, The scenario simulated by both GENEEC and PREZM-EXAMS s
a simgle 1k-hectare field Jraining to a 1-hectare pond with wo ontlet. This represents a highly
conservative assumnption, sinee this scemario docs pet accurately reflect the dynamics in a
watetshed largs enough to support a drioking water Facility.

Additional assumplions ensure that the resulting Tier 2 EEC's are sufficiently uoaservative to
profect homan bealth and e environment:
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- s simolated in Tier 2 modeling are chosen by best professions] judgement o he
amoeng the most vulnerable for cach crop to which the pesticide is applied.,

- The: bkhecrare figld is assumed to be planted completely e crop in question;

- The entire annual application of the pesticide i wssumed woocour over the 10 hectares
within ome day; and

- The application rawes and tuming for each crop are the maximum allowed an the
product label.

A watershed large enouph o sepport a drinkiog-water facility would rarcly be plaoted
completely o a single crop. and treated onifocmly with the same pesticide at the maximum
labhel rate.

These conserative assumptions are intcotiooally chosen, in part, o sccount for other sources
of upcartainty associated with the wse of simulation modelz io risk asscssment, The first of
these is the quality of the input data used in the simulations, which is detailed to some extent
shove. For instance, dala from invalidated eoviroomental R stodies calls the input parameters
derived (rom (e studics to guestion. In addition, the precipitation data used is limited to a
maximum of 36 years, with no irigation simulated in any year. Finally, direct deposit te'the
pomd by spray drift is simulated 4 be 1% and 3% of the application rate for ground and aerial
applications, respectively. Custanding data fTom (he Spray Drift Task Force may require thal
these oumbers be revised for fullre assecements.

Finally, whe models themselves are a source of uncertaingy in the assessments, While the
models are zome of the best environmental fate estimation tools avaiiable, they hawve
sighificant limitations in their ability o reprezect some processes, Several of the algorithms
(volume of conoff water, aroded sediment mass) are well validated amd well understond, but oo
adequate validation has yet been made of PRZM 3.1 for the amount of pesticide trapsported io
runnff events. Other limitations of the models used include the inability to handle spatial
variabilicy within the simuolated 10-hectare field, a lack of crop-growth alperithms, and a
simplistic soll water wanspoit algerithm (the “tipping bucket™ mathod).

Therefore, grven these limitations, a Tier II EEC shouid be considercd a reasonable upper
bound estimate of the concentation that could be found in drinking weater, and not a prediction
of concenzations hat would commonly be detected. Risk assessment using Tier [T values can
be wied as refined screens (o demonsirate that the risk te human health of the environmeat is
below a level of concern. When Tier [I EEC values are above levels of concern, additional
data or proactive mitigation measures may be necessary, depending on the magnimde of the
LOC cxceedence,

Surface Water Monitoring

)
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Direct drinking-water data for methyl paratbion are not readily avaiable, and it is oot likely
that such data have been collected, Public drinking-water sepply systems must periodically
analyze drinking water for contaminants that cither: 1) have a Maximum Coatamminant Level
(ML} established by e Office of Water, or 2) are inchuded oo the Unregulated Contamipant
Munitoring Last (UCML), While the Office of Water has established a bitetime health advisory
iHa} of 2 pph, methy] parathion doss oot have ao established MCL, and is not included on
the UCML. Therefore, public drinking water supply syseams are unlikely to have analyzed for
methyl parathion.

Methy] parsthion has been included 25 an analyte in several national-scale surface-water
monitoring studies since the sarly 1970's. Methyl parathion was deected in 2% or fewer of the
samples taken in these studies, with maximom concentrations of 1 ppb or less, Tnoa recend
axample, Goolsby and Gattaglin's Mississippi River and tributary study of the early 1990's,
methy] parachion was detecied at a maximum coocentration of 0,003 ppb in 316 samples®.

Methy! parachion is among Owe analytes included in the Unigd States Geological Survey's
Nationa] Water Quality Assessment Frogram {NAWOQAY. Low levels of methyl parathion were
reparied 0 prelimimary results from samples collecled from 19911995 from 20 major
watersheds around the couniry’. The maximum concentrations detecied are in Tﬂle 13.

Yable 13: Surface Water Results, 19911995, USGS NAWQA Program
Type of Sueam # of Streams # of Samples ‘Maximum Cone,
{ppb)
Agricultural 37 1530 0.3
Urban 11 a3 hO72
“lmtegrator” 14 535 0028

Thke convepteations in the studies cited above are below thase predicted by the GENEEC
servening model, [t should be neded that the analvtical recoveries For incthyl parathion in
the NAWQA siudy is 46% (SD=13%). Such low recoveries limit extensive ynantiative
interpretation of the monltoring data. However, the monitoriog data are expected 10 be
lower than GEMEEC because of (he conservative assumptions used in the medel for a first-tier
assessment. Just a3 significant, however, is the fact that the Mississippi River and MAWQA
programs were non-fergered monitoring surveys, These stdics were designed to study the
effects of apgriculiwtal mooff, but methy] parathion is only one of a zuite of many pesticides
inciuded inthe water analvses. There is no guarantee of how well samples taken in theze
programs correspond bo times o locations of zciual methy] parathion wse,

A few reports are available hat detail more laryeted moaitaring for methyl parathion. The
Califormia Environmental Proteetion Agency Department of Pesticide Regulation (COPE] bas 2
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coatinuing, 10-year study of rice pesticides in surface water, which inclwtes wmethy] paratiion.
COPR samples the Coluta Basio Drain, an apriculooral discharge channeh that collects oulFlow
from rice figlds from abaut 24) 10 100 miles north of Sacramenia, and west of the Sacramento
River, This area is wsed for many continuous miles of rice monoculore on heavy clay soils,

According to the CDFR, methy! parathion was detected at concentrations of up o 6 oph in
1089, CBPR was coneerned with surface water contamination by a suite of rice pesticides. By
the: Tate 98G5, CDPR had institwied a contral program o reduce the surface water impacts of
rice herbicides. [nthe early 1990s, the CDPR expanded the propram to include rice
nsecticides.

Thie program includes both irrigation and applivation controls to reduce direct input of
pesticigles o the Colusa Basio Dreain, which drains to the Sacramento River, Rice Guimers are
required to hold water on flooded rice fields for prescribed periods of time before releasing i
1o the drainage system, peciods which depend on the pesticides applied. The bolding time for
methy] parathion is 24 days, bul it is held lenger if applicd voncarrently wilh another pesticide
that must be held longer. Application coperols include requirements such as positive shutoll
syslems for aircraft nozzles, use of drift control ageats, and a 300-foat buffer from water
bodies fur acrial applications.

CDPE hus sean measurable improveinents in the sampics they have taken each year from early
or rmid-April to mid-Mune. For iestance, the peak concentration of methyl parathion detacted in
1956, (he 1ast year for which a report has been prepared, was 012 ppb. A maximum
concentration of 0. 107 ppb was detected in 32 samples (aken in 1997, The resolis of this
targeted study presemt data that are more realistie, bat less conservative, thao Tier 1 and
Tier II estimutes. These data reflect successful mitigation, and also a ceduction in methyl
parathion use in the arca over |15 years.

The surface-water dalabase mainkained by the CDPR includes 14 positive dewctions ou of
1034 samples taken since 1991, Eleven ot those detections were 199597 data from the Colosa
Basin Drain study ciled above. Two other delections connected with rice culiure were collected
from the Buble Flue in Yolo County; measured copcenitations were 019 and 0.07 pph. The
only other delection in the database to date is from the San Joaquin Valley, a detection of 0.02
pph in 1991, where methy! parathion is vsed in fruit produstion.

The TI5GE has collecled several hundred surface water samples in their mrgeted “Cotton
Pesticides of the Mississippi Delta™ study. The staled poal of this siedy is to fil) the “gap in
oiur knowlodge of the transport and fate of cotton pesticides and their metabolites™. Samples
were ke from five wibuaries of the Mississippi River oear fields of cotton and rice pesticide
use, including samples tben o correspond with likely times of application. Preliminary resulis
from 30 samples analyred to date bave oot yielded detections of methyl parathion; analysis of
the remaining samples should be completed by the end of this year. Methyl paraoxon and 4-
nitrophenol were tof included 2s analytes for theze samples.
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Heath, et al. {1393} ¢ites data from a stedy dhat reported mean mathyl garathion detections of
0,66 pplr in warer from the Coluza Basin Drain in cemral California, This agriceliral drain,
which flows into the Sacramento River, accepts drainage from rice fields which are uften
treated with methyl parathion. The San Francisco Estuary [nstiiute has reported as-yet
unquantiticed detections of reethyh parathion in regular {24 siations, 3 times yearly) sampling. &
danbace maintaincd by Spectrum Laboratories reparis that 15 pphb of medyl parachion was
deterted in storm water runeff fallowing a foliar application. However, until a citation can be
provided for this data, it must be considered anecdotal.

SCHGROW (s a sereeping level model developed by D, Michael Barrent (11.5.
EPA/OFPF/EFED} to cstimate the “maxinmm” groundwater conventration from the application
of 2 pesticide to crops. SC-GROW is based on (ha fate properties of the pesticide, the
application rae, and the existing body of data from small-scale groundeiater monitoring
studies®, The model assumcs that the pesticide is applied at its maximum rae in arcas whece
the groundwater is pacticular]y volnerable to contamination. In most cases |, a considerable
purtien of any use area will have ground water that is Jess vulperabls w codtamination than the-
areas used to derive the SCIIGROW estimates, As such, the estimated *maximum”
concentration derived uzing SCI-GROW should be considered a high-end to bounding estirate
ol drinking-water exposure from a ground-water source, If the risk associated with this
estimate is exceeded, either at the acwie or chronic end-pointy, refinement of the exposure
estimate will be necessary o better characterize actval exposures. Table 14 provides the EEC
for groundwarer ugiog the SCI-GROW model.

CROP App. Rate # Apps.JYT SCI-GROW Aculs
(tbs/ac) EEC (ppb)

l Cotton 3.0 10 0.6

Ground-Water Monitoring

Methyl parathion has been detocied in grownd weater, but these detections have been at low
concentrations. The Pesticides in Grownd Warer Databage (PGWDR) includes data from 3,357
wells, of which 20 showed posilive detections of methyl parathion. The highest ground.-water
concentration reported (rom these wells was 0.256 ppb. from a well in Mississippi, although
13 wells in 2 1447 Virginta stedy had detections below a § ppb kevel of guantification. The
POWDE reporis that methyl paraoxon was oot detected in samples taken from 125 wells in tond
Sl LS .
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Methyl parathion was deected in 53 of 65 samples reported ina USGS swwdy perlormed im
Berkaley County, Wy However, all of the detections were at levels below the Quankfication
limit of 0.0 ppb. Berkeley County is an area undetlain by karst gealogy, which can be
consilered as Nighly vulnerable to ground -water comamination. The samples in this study were
taken from wells and springs.

In addition, methy] parathion was detected in ground water in samples taken from the
NAWOA propram. The maximum concentrarion detectad from 1130 samples collecied
berween 1991-199% was 0.062 xg/L. As with the surface-water monikoring, it should be
uated that the analytival mecoveries far inethy] parathion in the NAWOA stady i 46%
iED=13%). Such low recoveries limit extensive gquantitative Inierpoetation of the
nunttitoring data. Additienally, the NAWOA ground-water monitor ing study was not
specifically targeted for times amd aceas of methy| parathion use.

Meihy] parathion was included, hut wot detected in the 1995 TSGS Midcontinent Pesticide
Study. The investigators analyzed 24 samples for methyl parathion, with an analytical
reporcing fimit of 0,008 pph. This study was not targeted specifically w methyl parathion, but
died oecue in corn and soybesn prowing areas.

This study inclnded an analysis of the “age” of the ground water collected, measuring
radicactive tracers iy determine when the water recharged from the surface. Tritinm [evels io
the water give an inication of whether the ground-water recharged from the surface before or
after 1953, which marks the advent of atmoapheric nuclear weapon lesting. The yvear 1953
predates the registration of mast curtent pesticides, including methyl parathion,

Analysis imlicaled that 19% of the samples collecied were water that recharged prior ¢ 1953,
This water was mare [[Kely to ocour in pear-surface bedeock agquifers (50% of samples) than io
near surface unconsolidated aquifers (9.1 % ). Pesticides were moch Jess likely to be detected in
pre-1953 water [16%) than in pest-1953 water (70,3 % of samples). The causc of the detections
fatrazine at 3 109 ppt) io three “pre-1953" samples was likely the resull of mixing with a small
amount of post-1953 water in the aquifer. '

The resuits of these analyses have important implications for pround-water derived drinking-
water assessinents. Large public drinking-water supply wells are often drilled decp o
bedrock aquifers, and may represent water that recharped from the surfuce Jong before the
advent of many modern pesticides.. However, as indicaied by the “pre-19527 nater with
atrazine chetections described abuve, pesticides can persist i ground-water for lengths of time
ik consistant with laboratory degradation studies. Grownd-water “age”™ data is rarely included
with ground-water monitoring shudies. '

Methyl Parathion Degradiates in Drinking Water

Degradate 4—nj1‘.rnpheml., which is a degradawe common to both methy! pa;:aﬂliuu'and cihyl
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parathicn, has been detecred in drinking water. The EFA's National Posticide Survey (NPS)
reparted 1hat 4-nivrophenol was found in four samples, of which teo were comnwnity waler
supply systems, and veo private rural deinking water wells. However, the study said that the
analviical method used o detect d-nitcophenn] (GEMS with electron capture? could o
relighly quancify the concentration of the degradate in water,

ML s isoporione o note that Soroplesol can be inroduced into the environment by other
pathways in addition to being 5 degradate of methyi parathion and ethyl parathion. This

© chemical is releated in wastewatet during the production of methyl parathion, ethyl paration,
and M-acetyl-p-amimwphenal {pain-killer acctaminophen). 4-nitrophenod is atse produced by
photochemical reactions in the air ¢onnecied with vehicwiar exbaust gas, and found oo
suspended particulale matter in the almosphers.

Although 4-nitrophemno! has been found in drinking water, the Health Efferts Dhvisien has
indicated tha methyl paraoxon is the only degradare of methy] parathion included in the
tolerance expressing for methy] parathion. Degradate 4-nitrophens] is toxic o humans, buot it
has a differem mode of action and toxic endpoint than methyl parathion aod methy| paraoxon.
The endpoint of concern for 4-nicophenol is children under 3 months old, due to concerns
about methemnglobin ancmia. The EPA (Mfice of Water has established one-day, ten-day and
Iemger term Health Advisory levels {HA) [or 4-nitrephenc] of 800 ppb for & 10-kg child.

Therefore, some assessment of the potential of 4-titrophencl to contiminate drinking water is
warmmnled, in spite of the fact that ic does not share a common mede of aclion with medyl
parathion and methyl paraoxon. The ypeertaniy of such an assessment i significant, becanse
EFED has not required (hal & fulk suite of eovironmental fate srodies be performed for this
chemical, Siwe 4-nirophenc] is produced in its own right as a foogicide wsed in the treatment
il leather and cork insulation, EPA issued a RED for 4-nitropbenol in 1991, However, since
4-pitrophenct is only registered for indoor uses, the only environmental fate study that EFED
requested be performed was the hydrolysis study. There is po indication that this study was
over subimitied by registrant Moosanio. .

The EFED chapter for 4-pitcophenal notes an acrobie 49il metabolism balf-life of 16 days, and
a Koo value of 214, No details are given on the sources of these data, nor the condrtions wnder
which these values were derived. A beder source of peer-reviewed dats comes from the
MNational Library of Mcdicine, which has prepared a review of open litcrature studies on the
chemical properties of 4-nitrophenol. EFED performed a firsi-tier drinking walee assessment
for 4-pitiophencl usiog the data cited in that review:
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ta] Fat Engiisé Paiiiiztécy for 4 Nitrojhenok.

NATA VALUE SOTRCE
Effective Apphcarisin B (.32 1 ailA (from meshyl parathion
S et ¥ pa Labe]l mtes adjusted™ for % nof
0.13-lhs aifA (Trooy ethyl parachion derradate and difference in
moklar weipht
Maximum Number of 10 (mo-parathivo) Clremimra !
Applicavions
f (&-pamtlion)
mprplicarion [necval 3 days (methyl-parathsne) Clenminyvy
T days (cihyl-parathion
Baivh Bqulibriorn (Koc) 55 mlip Matsmil Lib, OF bedicins
Arrabic Soil Metabolism i, = 1.1 days*= Madpomal Lik. Of Medicie
Srluhilicy L&D Pl blatiomal Lib. O biedicine
Aerohic Aquatic bzrabalism siable | WA
1 14nrolysis stable BiA
Phuralysis (= A.Tdays Nalinnal Lib. OF Medicine
el

# Maximom applaation e of parc Counpoineds mndeiplisd by the maximam aowmm of 4oopleool diecne)
(a5 % of applied pareot) im any Liboriory dody mbmimed by te repistran, oubipkied by 8 mokoudar weight
cortestion factor {i.c. MW of 4-nimopheanl/ W of parset)
#+ flali.life i from agricalnral tog 508 sapermnes

11 App. Rate ol | Adjusted app. App Inmt GENEEL. 36
Pareat rate for {duam) Feak FEC Bay EELC
(bafacre) drgradate {reh) {ppl)

(hafacrs}

Cobion 3.0 () L+ 10 3 42.42 40066

Cablon | 1.0 (FF) o3 & 7 B2 TER

‘Tadal —rr — — e 50,44 48 35

The vahes shove include several cooservative asemmptions beyond thase inhaswiit in the
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1} The appiication rates uzsed for 4-pitrophenc] can be derivad from the cosrimarm rateg ot
were owiltiplied by the highest percentage of 4-nitrophenc! found in any of the laborstory
studies cited above and then ondtiplied by the molecular weight correction factar (Le.
M.wt.of 4-nitrophenold . wi of parent} . The marirmmn 4nitrophenol derved from
meethyd pasathion was 3%, from the anaerobic aquatic metabolizm study. The maxinum
amount derived from etind parathion wes 27%, from the serobic agoatic metahotigm
wtudy. Using these percentages to calculare an effective application rate zssumes tha
. ather degradative procesies are nol occurring 1o degradats d-nitrophenol as it is producad
by the aquaiic metabolisr processes shave. This (s a wery conservative assumption which
should be conpdered when syatuating the results of cthis first-ter screen.

2} Since aerobic aquatic metabolism data is ot readiby available fo¢ 4-citrophenol, this
degradate was assmmed to be stable to that process;

¥ Since kydrolysis data iz not readily svadable for 4-nitrophenol, this degradate was
apsurmned to be stable to that peocega;

4) The additiva risk from 4-mteophenol darved from meshy parathion and ethd
pargthion asmmes that the uses of the parent compaunds chosen are ocourring in the
samos ares for the GENEEC sirmilation. This 13 lea quite & conservative prammption

5 Wo other potential sovrses of 4-nitrophencl in domking water are congdered in thes
assesement. EFED i3 oot aware of the agnihide of decharge of 4-aitrophench in
wastewater, or potential depomtion tn cainwater, It is possible that these sources might
resark in & noore significant contanination of deinkiog water by -mitrophenol than the
degredation of nethyl parathion and =tind parathion. Wo attespt 1o quantifiy the risk
posed by other songees of 4-nitrophenal is attemptad hege.

In spite of the conservarive axmempfion defuiled sbaove, the estimated concetirations of 4-
pitrophens] m drinking weter do not sppreach the 800 ppb HA for » 10-kg child. These values do
ot excead OWs lifictiine FA for a 70-kg adult of 60 ppb, mdl[ﬂ)hamdmamdihataduhxm
vt an endpomt of concern far this chemicsl, in woy cane.

Groamd-Water Assecament for 4-Narspheool

Reaults of a SCI-GROW aasegament for 4-nitrophenal are shown below. The assumphicns mads
and chemical propertics used 10 perform this asecestment ars the same ag for the GENEEC mm,
with ook exception. The nerobis soil metgholizrn half-life vsed in this asseazment & 40 dsys,
which was cited by the National Libeary of Medicks bitersture revisw as the haif-life meagurad
in subgoil sampiley, Uging this half-if asquenes that 4-nitrophenol quiclly leaches (2 the sobeod,
before degradation van socur in the top soil st the shorter half-Efe cited sbove,
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Crop App. Rate of | Adjusted app. | ¥ Appa/Vear | SCI-GROW
Parent Rate (Ibsfacre) Acnte EEC (ppb)
{ibzfacte) I
Cofion 3.0 (M D52 10 3.7
Cotton 1.0 {EF} 013 6 .55
Total — — — 4,25 J

The PGWDE reports that 4-mitrophenol way deteted in 3 of 263 wells sarpled in Missiosippi
from 1962 1o 1954, at concentrations eanging from 0.004 to 0.02 ppb. Mo detections wee
reparted in 81 wells sampled in Washington in 1988, EFFD rcommends that a concentration of
4 25 ppb be used for & firs-tier arsessment of drinking water dertved from a groumd-water

SOUNCE,

ECOLOGICAL HATARD ASSESSMENT

The toxicity of a pesticide is determined through laboralory testing of representative surrogate

. species. For instance, twi sureogate species each are used in toxicity kesting to represent all
frozhowater nsh (= 2000 spectes) and birds (== 6B0 species) in the United Statsq,  Acute
mammalian studies are vspally performed wsing the laboratory strain of the Norway rat or the
howse mouse as surrogate species. Estuarine/marine resting is limited 0 2 crustacean, mollusk,
and fish. Repriles and amphibizans are pot ested. Avian toxicity studies are used as surrogates
for reptilian toxicity assessinents. Fish toxicicy sndics are used as sarrogates for addressing the
risk to amphibians, assuming that the dpole slage has the same senditivity a5 a fish.

The 1sbular data below prescor the resulis of selected studics for surrogate and most scnsitive
species of those wsted for each emdpoint. This w mo way represents the éxtensive number of
siudies which have been reviewed or conducted with methyl parathion. A full abular surmary
of ecotoxiological data is presented in Appendix 1. Open literatucs siudies on the acofogical
effects of methyl parathion, as well a3 incident reports that show these effccty, are included in the
risk assesiment. '

a. Toxicity th Terrestrial Aninals
I. Birds and Reptiles, Acute and Subacute

An acule oral doxicity study usiag the technical grade of the active ingredient {TGAL is
required to csiablish the toxicity of methyl parathion to birds aod reptiles. The preferved test
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species 15 gither mallard duck (a warerfowl) or bobwhite guail {an upland game birdd. Ecsulis
of this wst requirement are Labulated below. Also shown are results for American Kestrel
wihich way 19 most sensitive species tested.

Aviun A Al Thgicity

i Tuxitily METTY Ho. Srudy
_Specier K ai L1w impikg)  Cawpary ! Aulbin' Yarr  Slassifwstiead®
Mullard duck Lo .6 4q 42- “wiry Taphly Kixie” k] R Loee
A ploarprinpniue oA 1Tusdsm!
LT
Mortern buliwhjne qiail Hix 1.553.7-10; verr highly Lxic™ (H} LSO e
YCARAL W gINfarHsh : - Budeon
[
AyParvcen Femre] wE.2% J.GHE. 2 “very twphly miic® T T0d Supimnaial
Fulon s Technial 4.1 Haneyf SR

wery keghly leasc” dengumees chemicals whore LT g i 2 LD mpdg. "Hephi dosdc® desigrales chemicaly whes LM s berwesny 10 and 5067
mg kg, “Mebemndy woce” desigoales choirgsle wahcse LS s borwmen, §) aced 505 wpdg {Baocks (19735

1 Coce {endy sadisficr penddine ). Sapplementak (sody i aciendific iy cound, bl does e aatialy goideling)

he FRIowing dermal studies wen availalie:

Becawse the lowest LDy, is less than 10 mgfkg, methyl parathion is "very highly loxic® to
avian spectes on an acute oral basis. The puideline (71-1) s fulfilled (MEID 001 GO0),

Dermal studies were performed by dosing test birds with meshyl parathion on their fact or
under their ' '

Avinn foules Dromal Tty

Epaoien %a.i. 1143 mpikg Tusaiey MEIT He. Lhudy

. Calegory Aoy ' esr Chirrilfealad
Totwhare usil T T “woT hgher o 71200 Supplemental
[Cidinur EL- Beavere 1980
WFpindmmd )
Balm-hile © 24 LBV o “wery Hghly sle™  ESIONF SuppenenmL
il Tenndap-bl DMeavemd 198
| Cofirs
e r oy 1T |
Falard duck B.0A 56193710 oty oot (LA Suppleowoial
[Mnaa P eypoaed Hiudmom! 1284
phatrhynzhos |

Two submcur: dietary studies wsing the TGAT are required to establizh the toxicity of wmethyl
parathion 1o birds. The prefemred sl species are mallard duck and bobwhite quail. Tt appears
that decmal toxicity values are pearly the same as the acute oral smdy values, Heoce, we
assipn the sarme wxicity category of “very htghly toxic, ™ More specics ars likely to suffer
adverse effects because of the dermal wxicity, Dermal poizoning does not require preference
for vontaminated food, but only fiad a bird walk through a conmioated area.
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Resulrs of these tests are tabalated below,

Avun Snhacuce [rietaey Thxicitgy

-1y 1ADIE FAE 1 [ Audy
4 macims LY (! Tesivits Calcgure® Auihes Yeac Classalicalive
et babwhive quail Tach 24.112-35. 5} “wery hiphly ot L3323 Sippaaiad
ey wunferan | T'enmoabs

(L= b}

M alkand Juck 1) 1340260 413 III'|.ig|'l.|] EdL” A yfirdoek] Crye
[4nac platerigmeiud EElL L%TH
Fanp-nmked Phesgine Fa LTI “highl 7 inmic® {4l sk tnre
(Mhrrvanus oo ofiou ) Hill'L%7¥

Y "Wery Hphly lesicT deeipnaies Stz @i 113 o is <10 apig.~ Highly boaic” desipraces chenetals whnse 11595005 Teddeomy 10 ol 50
ok “hladerely nxic designaves chemicale whose LTRSO Ty bolwoen 51 aud 500 my'bp  (Drooks (1973).

bdethyl parathion s "very lighly toxic” to avian species oo a subacule dietary basis. The
puidelioe {71-2} is fulfilled (MRID # (KX22513),

iil. Birds and Reptllas, Chrende

Avian reproduction studies using the TGAD are required for methyl parathion because the
following conditions are met: (1) birds may be subject 1o repeated ar CORENUOBE BXPOSUTE 0
the pesticide, especially preceding or doring the breeding season, and (2) information derived
from mammalian reproduction studies indicates reproduction in lerresicial vertebrales may be -
adversely affected by the anticipated nse of the prioduct. The preferred test species are mallard
duck and bobwhite quail. Results of these lests are wbulated helow.

Avian Bepiodwerion

Cprcies’ MR 151k [OEC MEID Ho.
sty Mumtion T ai {ppl i} Eoyrriok Audhor Y ey Zendy Classificdion
Hiarthern bubwhile qiail Tehr iy 15.3 Humber af eggm 43117512 e
Mootk viv 2R INaHeT] laidy sygr penipesy;  Beamers]0Hd
Ut Gerng Be
bodhwcpht
Maltacd duck Teh L4 7 =14.7 Mo effeors w il L LTarH00 Buyydemenial

The mallard duck study (44179301} i5 suppicmettal bacause it did not deleroune an effect
level, Simce the bobahite quail smdy shows that the guail is more sensitive, a new mallard
study is ret required. Risk quoticots (ROQx) wete determinad using the lowest value, The
puideline (714} is considered fulflled (MRID 41179302).

iti. Mammak, Acute and Chronic
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The mammalian oxicny values shown below were nbisined from the Apancy’s Health Effecws

Divisian [HED):

M ammalive Towwry

. Sl_:-clzi“.' Test Tﬂ:dl:il." A e d BRAD Moo,
insdy LaigaLon T Taps. Walies Py s
lahurairy - m Ul 16 LAxT00 Maralinp FLECIE
L AT L& ngeg o
23T -A0A
ogixy ¥
Lalugutigy il ME Ciermial LR TREL Movialy (H¥TY chaper)
11350
Labooalory cal WE Lithubalin <L 167 gl Momslay L
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Meihyl parathion is "very highly toxic” (WOEL < 10 mg/kg) to small mrunmals on an acute
oral basis (MRID No. 243414), and “highly toxic® to small rammals on an acute diewry basis
{MRIT» Mo. 435611013, The fecding 3 tonth NOEL was very low al 2.5 ppm (MRID Mo,
74299) and the reprodoction NOEL is 5 ppm (MRID No. (0119057},

iv. Insects

A hooey bee acue contact study using the TGAIL is tequired for methyl parathion becanse its
use oo flowering crops will result in hopey bee exposure. Results of this test arc tabulated

below
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Methyl parathion is vecy highly Wxic to bess on aculs contact basis and sugrest Sireogly tats |
* mortality will occur under fields copditions. Addivional evidence Fom the open literamre is
sibed in the risk assessment. Field reports of bes kills are provided Appendix 2. -Alzo, a stdy
has shown that methyl parathion i3 wxic W bees exposed W fliar residues (Waller, 1984 _
MREID 138663). The glll-EIElll!lE; requirements 141-1 and 141-2 are fulfilled by the cited studies.

.. Toxleity io Freshwoter Aqunatic Amm.nls

I Freshwnter Fis.hnnd&mphlhuniannnt{
Two freshwater stzdies uSing T]}l: TGAT arc Tequirsd bo establoh te tt:rxmfr.].r of methyl
parathion to fish, The preferred test specizs are rainbow trout (a coldwatar fish) and bluegill

sunfish (2 warmwatér fish}h. Besults of 1288 on selected surmogaie and other sensitive species
are tabulated below. _
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Freskowmier Fish amd Amphifisg Acuee Tesicby
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Because these [Cgs fall in the range of =1 o |0 ppm, methy] parathion s "moderately o highly
toxic” Lo freshwater fish on an acute basis. The guideline (72-1) is folflled (MRID 40032101,
GOOFRG01, and 4094602 ) Methyl parathion is also maderately toxic te larval stages of
developing fmgs and prssibly other amphibian specics

ii. Freshwater Fish, Chronic

A freshwater fish carly life-stage test using the TGAI is required because residues may reach 5
surface water. Also, the PRZM-EXAMS EEC for cotton is three-tenths of the early life-glage
MNOEC which exceeds the trigger that the EEC i3 ¢qual te or greater than one-tenth of the NOEC
For the early life-siage. The resolls For Bathead minncw and rainhow trout are shown 'hefﬂw The
guideline {72-4) is fulfilled {MRITY No. 233438}

Freshwiles Fiah Early Lite-Stege Toxleiry Tiader Flow-throngh t:'uudiums

Repoooea! MNOBLAOES (ppm) Bodpoints MRID Wik Stndy
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(P_lmrp.&.:fﬂrp.wmu.‘.ﬂ:l_'] : . Torvmen LT3R

Esihaw Eolx Teh- NEhA4 Length ssd TSGR Sapp bereeniad
i, o e B nieal . weighl Tuidey' 1953
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Methyl parathion causes chronic effects in fish at concentrations less thao o ppb.

1t Frﬂhﬁuer Invertchrates, Acute
A freshivater aquatic invertebrate Loxicity test using the TGAI is réquired to estabiish the roxicity

of methyl parathion to aquatic Imvertebrates, The prefecrad test species 1s Dlaphnia magna.
Results of selected testy with Dapfiniz and crayfish are tabulated bélow.

Fredvaaa Ionvertebrale Aciie Tosscily
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Bacause the LO,TC,, is < 199 ppb, methyl parathion is in the "very highly toxic" range for
aguatic invertebrares on an aoute basis. The mudehne {72-2) is fulfilled (MIID Mo, 40094602).

iv. Freshwater Invertebrate, Chrontc

A frestrwater aquanc invertebrate life-cycle test wang the TGAT is required tor methyl paratiion
Becawse: 1} the noe wse and muliple applications to wrf (see EEC) are expected to result in
gontamieation of natural water, (2) the aguatic acute EC,, 13 less than 1 ma/L, and (3) the EEC in
waier (s cqual ta o greater than the 0.0]1 of the amute FOC.,
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The puideline (72-4) i3 fulfilled {MRID No 250628).

Methyl parathyon causes chronic offects in Dagsinia magna at concentrations of <0.25 pph.

c. Tozicity to Estwaring aod Marine Animals

1. Estuarioe nﬁﬂ Marine Fish, Acate

= ied
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Acute toxicity testing with cetuarine'marine fish usmg the TEAT 15 required For methyl parathion
becawse the aciive ingredient 15 expected to reach (he estuanne/manne envircmneit because of
its nse in caastal counties. The preferred test species is sheepshead minnow. Results of
sheepshead minnow and other more sensitive species are tabulated below.

Estuarinedarins Fish Acutle Torwing
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Methyl parathion is "mederately to very highly toxde” 1o estuanue’maring fish on an acute basis
The puideline (T2-3a) is filflled (MEID 40532103 and 050008 197,

ii. Estuarine and Marine Fish, Chronic

Because the acute 1.0, 15 less than 1 ppm, amd the pesticide is expected to be ransported o
WwalCr, a0 eshadrine warine fish early Gfe-siage toxichiy fest wring the T0AT is réguired. Since
frashwater fish are gignificantly more tolerant to methy] parathion exposure, the feshwaler
fish study canoot be nzed az a surrogats sidy to fulfili this guideling pequirement.

iii. Estuarine and Marine Inverlthrn'te.s, Acute

Acure toxicity testing with estuarine’marine invertebrates using the TGAI is required for methyl
parathion because the active ingredient 13 expecied to reach the estoarine/marine environment
because of its use in coasial counties. The preforred test species are moysid and sastern oyster,
Rasults of selected tests are tabolated below.
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Because the melhy] parathion LC./EC..s fall in the range of >=0.1-1 ppo, methyl parathion is
"highly toxic” fo estuarine/marning inventebrates on an acute basis, The guideline (72-3h and 72-
Ak is fulfilled (MRITY Q022240 | 400321045,

iv. Estvarise and Marine Invertebrate, Chranic

An estuarine/manne invenehrate Te-cycle woxicity test using the TGAIT i3 tequired for methyl
pacathion. Methy] parathion meets the following criteria for requiring this test: (1)The end-use
product may he expecied to be transported to the estuarine’marme enviranment fram the
intended use sites. Methyl parathion has bees found in estuanne environments as 2 resubt of s
use ap rice; (2} the aquatic acute EC,, is less than | mg/T; {3) the EEC in water is equal to or
greater thano the ©.01 of the acute EC,,, and (4) methel parathion may peraist with a half-life
ercaler than 4 days. The preferred test species is mysid. Results of this test are tabulated below.

Felu i bdaribe [nvertebrute Life-Cvele Toxicaty

Speigoy| B 2 l-fay

Renpanl or Flow- MGESTAOED PAAT! Endpointa hLFRELs W, Fudy
ruugh) w5 ippk] p— Atfecian Authoe™nar Clemilpmtivm,
s . 0LLo3T .20 Suryival wed a634] Care

fAnEr rampsir Mumbe nf Lomer L9491

Luhreg) I:Iﬁl'-ln"a

' cletunsd wa the geametric mean nf e HOEC xd LOET:
The guideline {T2-47 15 fuliilled {MRLD No, §6341).
d. Toxicity to Plants
L. Terresirial
Tettesirial plant testing (122-1 a and b) is required for pesticidea other than herhiades if data

e the literature indicate that a pesticide is phytotoxic. Environmental Health Cntena 145
from the World Health Qrganization (WHO) 1993 eports thut phoyiotoxic effects of metbyl

. e
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paratlian have been observed in cotion and Jettuce and that methyl parathion bas been shown to
cause a reduction of groawth in socghum. However, given ils widespread wse on a vanety of
important crops, terrestrial plant data for medhyl parathion are not needed at this time.

il. Aquatic Flants

Aquatic plant 1esting i3 requiced foe insecticides applied 1o aquatic foed, ayuatic nonfood, and
forestry sites T these cases aquatic plant testing 13 required {122-2) on Kirscforeric
suboapndum, Lemma, Skefelonema costarwm, Anabgena flos-cnguee, and a Tieshwaer diatonl.
The follewing tezt was found o Mager, 1996 (MELD 48228401). It indicates that methy]
pracathion is “*misderacely toxic” 1o maane diatoms.

Foemarpet Aquate Plant Toxicity (Tier I

ECEy MIRILI Mo Study L lwificim
bta oY S i NLLO furthon"rear
Nonvasailar Flane
Harine chadon g 5.9 [€.3-5.T) Lo T
Flaglrdonamu cuafamh . enid LEHE]
e —E— e

Methyl parathion has shown phytoto:ge effects to berresirial plants. Based on this
fact, aguatic species testing {122-2, aquatic plant growih) i3 required using a manne diatam
{Kirschneria subcapitatum) god a freshwater disrom {Anabasna Aos-aquae).

ECOTOGICAL RISK ASSESSMENT
Unsuppored Uses -

Although the nses shiown below appear on current medhyd parathion labels, the registrant has
infasned SKRI that these uses will no lusger be supported by tulerances. These uses, which are
not included i this nsk assessment, will be temoved (roo the label, Future use of methyl
parathicn oo thete crops will not be permitted sfter u 30-mooth phaseout perwd. If any potential
registrant requests that use on these crops be resumed, a new risk assessment will he needad.

Apncot Kohlrabi
Arlichoke Rutabaga
Beels Satflower
Cunumbser Tobacco
Crooachermy

The addition of additonal uses, such as public health mosguite control, would similarly reguire a
new rizk asseszment,

1Y \”ﬁ'
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Risk Quotients and Levels of Concern
EFELY uses an indexing smethod of risk assessment which considers exposure and toxicity
cemponants  Bisk quotients (BROs) ave calvolated by dividing exposure estimates by toucily
values, both acute and chromc.

R = EXPOSUBRLTOXICITY

The resultant ipuotient 15 e eompared 1o predetennined levels of concern (LOHIs). Tlis
quotient is used as a sereen ta show relative risk.

The LU cotena are debined ax fellimws,
{1) acute high - potential for acute risk is high; regulatory action mav be warranted i
arldition 10 restncted use classification:

{2) acute restrcted wie - the potential for acute fsk is bigh, et this may be mitigated
through restricted use l:|a-555ﬁr:ati{}n,

3 weule Endﬂﬂ ered species - the poteotial for acute nsk 1o etdangerad species is high
& P ip g
regilatory action may be warranted; and

(4) chromie risk - the patential for chronic rigk is high reguiatorsy action may be waomanted.
Currently, EFED does oot perform assessments for cluronic risk to plants, acute or chroeic risks
to nontarget insects, or chronic Ask from granelarbeil frmulations «o mammalian or avian

SPCTICS.

Risk presumptions, along with the correspoading B0z and LOCs, are tabylated belnw.
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Rizk Presmopoois for Aquatic dpimals

Rixk ¥rasumphan il 10T
Acule 1high Bk kRIS o LS50 i}
Acuie Bedncied Dur EECILCH) 48 BLID N |
Aculc Exede ngered Speces EECH S ve T30 n.as
Chronic Eizk ECLMATT ur MOEC |

' FET = (ppm ur ppl in walse

Rivk Assessment for Nontarget Terrestrial Animaks

Cor pesticades apphied as Yiguids, the estimated eavironmental concentrations (EECs) on fouml
items following product application are compared to LO30 values to assess risk. The predictod
U-day maximura residues of a pesticide that may be expected 1o occur on seleclead aviin or
mammalian food items immediately following a direct single application at 1 [b aifA are
tabulated below.

Estipared Eoviconmentd Concentrations {EECs} oo Avian amd Masslisn Food ems (ppm) Following 2 Singhs
Applicbuoo a1 L b ifa)

ERC (ppm)
Food Theama
Sl prigs . b
Tall gaasa Lid
Broadlcalformaps plants, and Smal insecds : 115
Eroils, pads. zoals, wal Inge wsecs 15

Maxismum EEL ace foe 2 1 Uh nidA applicatiun el aid e haesd oo Bletches eral. (1794,

EECs resulting from multiple applications are calculated from the maximum nomber of
applications, mimmurn application interval, and foliar balf-life data Williz and McDowell
{1937} ceported a oumber of methyl parathion foliar hall-lives ranging from 0.1 to 13.5 days,
with most values being <2 days.. This assessment uses a foliar half-life of 7.4 days which is the
uppet 90th percentile ¢onfidence limit of the mean value.

It is impartant 1o wete that foliar dissipation considers only the degradaiion of the parent
compoend o does not accomns for e formarion of foxic degradates. Metfvl puraorar, wﬁich

iz highly toxic, mey form on plan folioge after the parens degrades. This analysiy mury
urderesfimie avian risk hecowse §f does nov consider potertial avan exposure merind paraoxen.

These EEC cstimates consider the effect apd timing of muhiple applications by assoming fiesi-
order dlecay of parent using a fuliar halflife of 2.4 days,

| [mi%i’



Avian Risk Assessment
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The majar uses of methyf parattoen are ikely 1o pose signilicant sk to bicds. EFED has
surmmarized pueential nsk from use on 10 major crops in the table below. In additon to
mortality, a number of sullethal etfects has been documented in avian species. These include
adverse reproduction effects, negative wnpacts on nesting birds and their vousg, damage to food
resgurces, reduccd foeding amd detrimental beluaviaral changes, and preater volnarabiliby Lo
predation and epvitonmental stress  For some crops, ROs exceed LOCs by more than two orders

of magnitude

The acote and clironic BOs for hroadeast applications of bquid preducts tibulated below are
based on a babwhite guaik (LC5D = 28 2 ppm; reproduction NOEC = 6.27 ppm).

Avian fcate ardd Reprodyction Risk Quotisnds for Suigle and Moltiple Applicptinor for Wajer Uss Crops
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Avisn scute and Beproductivn Risk Chustients for Sinple amd Multipde Applicatiom tor Majer Usa LT

s¥mple Applivation Muliiple. Appivalivn
Feprodacian Repracuctiun
s R} EQ Awuic B RO
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The single and multiple application scenarios estimate (iar all methy] parathion applications
will result in endangered species, restoicted use, and avian acute high risk LOC excecdences.
The avian reproduction TOK is exceeded al all applicalion rates.

Dermal expasure to methy] parathion is hazardoos o birds. [n two studies, bobwhite quail
were cxposed (o methyl parathion uoder their wings. The resulting LDS0 values of 2,9 and
9. 127 mg'kg indicate that methyl parathion i5 “very highly toxic”™ by dermal exposure.
Anather swdy, in which mablacd ducks® feet were exposed (o methy| parathion for 24 howrs,
regulted in an LI5S0 of 53.6 mg/kg. This would place meﬂlj.rl parathion in the “ moderansly
NXic” categary.

Driver, et al., 1951 {(MRID 44357304} also nvestigated the importance of other routes of
cxeposure. Lo wind-tunoe] experiments, “routcs of uptake in order of contribution fo
toxicologic responge from B ro 48 b post-spray were dermal > preening = oral == inhalation.”
Since poisoning can occur by mubtiple routes of exposure, RO index values may undersglitmate
the rigk, since they consider oaly dietany exposure.
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Acute Effects

Acule aral LS are available for mallard duek, oorhern bobwhite quail, ring-tecke
pheasant, keswel, and grackle, Al bue the prackle are in the highest category - "very highly
toxic"” - with prackle i the second highest wxicity catcgory - “highly wxic.”

Pan studics wsing norlhers bobwlule quail and incident reports document methy parathion's
acole toxicty to birds (see table below). Shellenberger {19700 reported 40% mortality (8 birds)
of caped. 12-wesk-0ld northern bobwhite quail cxposed to «ight weekly sprays of 1 ib aifA
methyl parathion RC. Another stedy reported mortality rates of 3 to 7% and iRcrcases in
stress ip bobwhite guall exposed w microencapsulated {Penncap-M} and EC formulations of
methyl parathien {Penowalt 1980, MBID 00061213}, Edwards {1568; MRID GOOB0488)
pbserved mortality rates of ¥ and 20% for caged quail and pheasants, respectively, io an alfall
hayfeh freaved with 0.5 lbfacre methyl parathion. Another sty of 42 penped pheasants
reporked 11 deaths and sickness in half of birds freaed with three applications of methyl
parathion at 3 b ai/A (Smitk, 1987, Andther study with caged bobwhites showed potentially
lethal levals of acetyleholinestorase (ACKE) iohibilion (55.3%% and 59 9%}, respectrealy for borh
Penncap-b and Techoical noethyl parathion when sprayed at | b airA (Knittle, 1973; MRID
1193632). ACHE inhibition of 250% may vause death (Lodke et al. 1975). The relevance of

- pen studies is supporied by White, et al. {1900, MRID 44357306) who reported that fee
bobwhites spent 60% of the time they were obgerved in or within 100 m of a Georgia sorghum
and cotton fields treated with methy] parathion.

Tipton of al {19E0; MRID 44378603}, working with compuler simnlations to estimate mortality
ueing laboratory and ficld data from Smithson and Sanders {1978; MRID 44378606), predicied
bird rountality of up to 9% monality after 6 weekly methyl parathion applicationa.

Adverse Sublethal Effacis
Lethargy

Lethargy, & potentially hazardoos behavioral effect of acute methyl parathion intoxacation, is
likely tor increase a bird's susceptibility to predation. Hyperglycemia may cxplaio the Tethargy
commanly associated with AChE inhibitors (Mincan, 1991). Minean {1991) reports of a study
where, “. .. northern hobwhite quadl were given one of three oral doses of methy] parathion
Average brain AChE iphibition in quail from each trealment group and a cootrol (eom il only)
were subjtcted to predation by a domestic cat following 30 miguies of acclinsation (o the fest
wrena. Chiail that were captured bad greater brai ChE inhibition (mean =33%) and spenl mora
time béing still than quail that aveided capture {mean AChE inhibition=17%)."

Beproduction Effects

f P



Studies show that successfil bird reproduction is vety sensitive to methiy] parathion expozure
Exposure periods of 8 and 21 days can cause the same reproductiee effects ue longer expoguce
penoils (Deanert et al., 1990; MBIy 4437 1501 aod 44371602 3. Methyl parathion avian
reproduction results provided levels almast identical to the acute values. The acuse dietary §C50
ix 28 ppor. The surrogate study with bobwhice quail showed etfects (nomber of epes lard and
survival of offspring) at 15.5 ppom (LOEC). The reproductive LOC iz exceeded by the nzk
quatient {ELC/NOEC) for all crops.

Benoett, et al. 1954 (RRID 4437 1608) showed that nesting soceess in mallacds may he
impacted by short digtary exposures to methyl paracthion, particularly during cacly incubation.
The number of hatchlings at several stapes in the pesiing cycle for dosed birds (400 ppm} was
only 43 to 614 of the number i the control group.  This report noted hat “except for the
nurbers of adult mortalites, all dosc-related #ffects observed in the long-lerm exposure west
also were ohserved o the shorl-term test™

Eftects on Youog Birds

oung birds display sdditional stress behavior and reduced survival when raised In or near
methy] parathion treated ficlds, Brewer et al. {1988, MREID 44271604) found that fowrer
ducklings { 16%) survived in a treated fisdd than i the control (58%), Because of the additional
stress of surviving in ehe wild, young birds died when exposed to lower concenrrations that in
the laboratory (Christensen 1971, MRID 44342001). Skin peneiraticn, probably duc to the Jack
of feathers on young birds, is 2 major route of exposare. (Dmver ot al, 1991, MRID 44357804).

Young hirds, ke adult birds, may demonstrate behavioral effeets (vow 2 smiblethal dosc.
Fairbrother et al. [19858; MRID 443716010) reported that dosed duckling “preened and loafed™ on
the land while their siblings fed and zwam. Mineau (1991) reports that two-weck qld norvthern
bobwhite quail dicd not discriminate betweesn uniceated fod and dicts containiog 45 o1 90 ppm
methyl parathuos, and mtially (0-24 hour post-dose) chose treated over untreated feod. This
indicates that there will be little avoidance of reated food sources.

Eifects of Reduegd Food Sapply

“ethyl parathion 13 “very highly towic” to aquatic and tervestrial rvertebrates, with ROs of up o

| 504 (see aquatic risk assessment). 1t may therefore have effects on birds by killing invertebmtes
and reducing food supply (UUSDI, 1951; Martio £t al. 1951} Several authors made the following

peints concerning the cffects of reduced food supply on ducklings in the praire-pothole tegion of
the L1.5.: '

1 Grue e al. {1958; MRID 443 57080) woted that ducklings of dabbling ducks are dependent on
elnerging insecls during their first Few days of life.

2. Krapu {1979), Swanson ct al, {1979, and Swvanson et al {1983} reported Lthat during exg-
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la¥ing, female waterfow] are also dependent of aquatic inventebrates as source of pratein and
calcium,

3 Mest logses {e.g., due to predation) toree many females to ce-nest poe or more times duning the
breeding scason, thersby mcreasing the amount or time that fomales require high-peotein
invertebrate diets fo meet the autrienl demands (1988, MELD 4435 T080)

4. Reduced fond avalability may langthen the pre-flediging period, increasing the penod of
maamum valnerability of ducklings 1o predation (Brown and Huoter 1384, 1985)

5. Cheerland movement of females and their broods in scarch of adequate food moay increase
losses to predation (Ball ot al. 1975, Talent et al. 1982)

Bincoocentration in Avian Facd liems

Biocoprentratisn of methyl parathion in prey such ag tadpales can lead (o poisoning of
ducklings. Hall and Kobe {1960, MRID 440425017 reporked that tadpoles concentrate:d
posticides from water up to 60 times over aguatic colcentrations and those exposed to 1 ppm
ethyl parashico and 5 ppm fenthion were lethal when fed to mallards, These teshits are apphcable
te methyl parathion becayse the LD50 of fenchion (3.9 meke) is similar @ methyl parathion (6 4
mwgkg); the binvencentration of fenthion 1= 62X for tadpales while the bicconceniration factor
for methyl parathion is 71X in Muegill. When exposure from bioconcentrated residues in food 15
added to other sources of exposure sich as direet ingestion of ather contaminated mems,
preening, dermal exposure from plant surfaces, inhalation, and drnking water, risk to waterfowl
can be high. ' :

Fitacts o0 Matemal Behawvior -

Warious siudies report adverse chappes in maternal behavier due to methyl parathion exposure.
Such behavioral changes are expected to increase juvenile mortality through increased exposurc
ter predation. Brewer et al, {1988, MEID 443 716M) reponted brood abandonment and inontalicy
amang wirod duck atvd teal hens 1o 2 ficld treated with 1.25 b aifacre methyl parathuon, but not in
a control field. Two-thirds of the pesting hens from the treated held had significantly depressed
brain cholinesteraze levels. Mortality among ducklings in the treated ficld (54%) was greater
thano rhat in the control feld (42%) by 22 days post-spray.

Buerger ot al. {1991; MEID 443 71606) reported that the higher montality due to increased
predation of nocthern bobwhiles in treated fields than in untreated Gelds may be due 10 pogative
cflects on covey integrty caused by methy] parathion exposure,

Kerdall, e al, (1584: MRI[Y 454-4-136!]1} repotisd a 39% increase in mortalily among nesting

starlings o a reated ficld. Sitce this effect did not corcelate with ChE depression, the authors
surmised fhat changes in maternal behavior of depressed food abundance wight have been to
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bisuee. This same study reported nest abandonment by maflards and teals adiacemt to a Neld
eroaed ar 1.6 Ibs aifA. Therefore, intoxication of mether birds may resull in increased juvenile
mactality due to nsetticient care aml increased predation.

Adloresia

In addition to environmental sliesses, the loss of appetite In the wild can be life threatening,
Food ik oot always readily available and animals need a minimum oumber of calonies to survive.
Two studics show these effects. Grue (1782, MRID 443716048) studied the bebavioral and
physivlosical responses of common grackles 1o imgestion of methyl paratbion and (taoee cLher
organcphasphates. The study showed that mortality was largely due to pesticide-induaced
anorexia that lastedd as long as 12 hours after exposure. Grackles that died lost an average of 28
to 36% of their body weight. Edwards {1'%8; MRIT} Q0050488) noted that birds sprayed with
0.3 Ib ai'd, vl wethyl parathion suffered a 209 weight loss shortly after the spraying, b
recovery was rapid. Based on the svailability of food, amount of stored calorics, sod cnengy
needs, a bird may oot sundive anorea. Also, a higher dose may be lengthen the effact or
exposure and add additienal poisonows effects. Therefore, birds cxposed to methyd pacativon
cxperiencitg the stresses of living in the wild may not ¢onsume sufficient caloties to survive

Environmental stress affects the toxicity of methyl parathion.  Rartner and Fraoson (1983, MRID
44371701 repronted that cold was found to eghance methy] parathion eovdcity in kestrels, a9 2 '
dose copsidered sublethal at thermoneutral temperatare resulted i 50% mortality st -5°C." Alsa,
Fairhrother et al. {1985, MR1D 44342007) obeerved that 3004 of 3-day-old mallards given a
sublethal coal dose (based ou laboratery studies) of methyl parathuon died within the firet howr
after the broods were placed on outdoor ponds in cold weather. Therefore, environmenta! stresses
such as cold weather are likely to reduce the amount of methyl parathion peeded to cause
inLoecation. '

Mammalian Ktk Assessmyent

hathyl pillﬂl‘.]lli::rﬂ i8 “very highly toxic” to mammals oo an aoute basis (LS50 =36 rng"kg for
laboratory tar). The acute herbvoreeinsectivores ROs for the lgwest application rate (0,1 Th
aif A) range between | and 6.33. All mammalian acute LOCs are exceaded.

In the asdmal, bydrolysis of te sulfir‘phosphats bond creates methyl paraoxon which is mors
toade than methyl parathion. HED's mammalian studies therefors acoount for methy] paraaxoen.
Fecding and reprodustion studies alzo show effects at low distary concentrations (2.5-5 ppmy).
Hence, the RO are high and sxoeed the chronic LOC of 1, RQs for shont grass, which has the
highesi expected concentration of methyl parathion for any of the foud items listed, ranged (rom
a4 oy 320,
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Re)s for reproduction were as high az 641 For multiple applicasons. The feeding study showed
stomach lesions, cedwsed brain chalinesterase, and reduced hematacnl for a Iahc-r:um].r rat. The
reproduction gtady showed decreased pup sorvival for mice These effects are Exprcted My cawse
reduced reproduction and imcreased monality due to the inability to etfficiently gather ot carch
food and avoid predators Alse, predators way be indirectly affected by reduced food supply
becense pf lower mumbers of small herhivores aml insechivores.

bammals are alsa very sensitive to dermsal exposure (rat dermal LCH = 6 mg/L;, HED tox
categary 1) and to inhalation of methy! parathien {LC50 = 9. 163 mgiL; tox category 1), Unlike
birds, mammals are less able to readily escape wwoated Relds, and hepce are wery sensitive to the
multiple routes of exprsure.

Estimating the potential for adverse effects to wild mammals 15 based upon EFED's dralt 19595
SOP of mammalian risk asscesments and methods used by Fletcher of al. {194} "Vhe
concentration of methy] parathion in the diet that is expected o e aculely lethal w 50% ol the
test popalation {LC,,) 1= determiged by dividing the LD, value (usually rat LD,,) by the
percent body welght consumed. A risk guotient is then deermined by dividing the EEC by the
derived LC,, value, RQs are calculated for three separate weight classes of roammals {15, 35,
and 1000 g), each presumed w coosume four different kinds of food {grass. forage, insects,
and zeedst. The fllowing RO tables for liquid applications ave based on a rac LDE0 of 3.6

mg kg

Mammaleam (s hivoreilnsectivure} Actre Klsk Chaotlents For Single Breadeast of Liguid Posduers
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Muealivn (Herbavers losecirars) Acule Risk TJuotects for Sinals Brosdens of Liquid Froduces
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Mannaliaog ecaavore) Avuwe Fizk Duoienls e Single dyplication

S % Goady WO EELC {ppm) dhouwe B
‘Raie in ks av'A Mractmeat Sesds Smela
o 21 E ] .01
? 13 La%

3 CAE

' e wharer percerd bodyseight cimaimed w421, 13, and Frospresem three sized suimals 15, 39, 0 1000 gram animab

1 Hq - [ In
LLEn fragicgy ™ Dody Weignt Conmumeal

The following table shows mammalian ROz for maltiple applications of methyl parathion. Since
all berbivine and insectivore LOCs ure exceeded for single applications, they are pot inchuded in
this table. Mudtiple application RQs for gragrvores are shown aly for thoge uses for wlich ROs
da not exceed LOCs after a single application.
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Mammalian {Uranivarest Acuee Risk Quatients for Multiple Applicitoons of Liguid
Products {Broadeast) thar Tho Not Exceed LOCs from a Bingle Appheation

¥ iynel; Rule by o By Rl LEE-
S tn Ihs Wisiyhe Wogly L2115k el Al BG
Tnintd; i Ik apaymed [ veeda Saada
M Kl - 15 x1 in 2 ]
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(L2 35 15 ]
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.

The |lowest application cate, 0.1 1b ai/A with 2 applcations with a Y-day imiervaf, exceeds the
endangered species and resaicted wse LOUs for grantvores. Two additional applications raise
the RO above the high visk LOC. The 005 b aifA rate exceeds all three LOCs,

LD50 (mg'ke)™e Body Weight Congumed

The chronic Ri)s lelow for broadcast applications of Tiquid produgts are bazed on a mouse
NOEC of 2.5 ppm in 4 feeding study and a cal NOEC of 5 ppm io 2 reproduction study,

A1, (20



Mammalian Chranic Risk Quotients tor Single Applications
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tammalian Chrome Kisk Quatients for Sinple Applicationy
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AY thres LOCs have been exceeded by all single application rate seenarias, with the exception of
the ROz for aced consumption at the losvest application rate. Since estimated EECs for multiple
apphication are higher than singde application scenanos, 41l molliple treatments would aiso
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exceed the LOCs. Therefore, calculation of ROs for chronic effocrs from mwltiple applications
BNC (0T NECusiRry.

Rizk ro Pollinating Insects

Methy] parachion s very highly foxic o bees amd other similar insects. "The eifect of methyl
parathion exposure on honey bees has been of concern for roany years o EPA, State
regulators, and beekeepers, among eibers. Methyl parathion has caused very serious damage o
coloniés across the country, and continucs to do 50 o spite of concerted offorts to mitipate the
problem. The bes contact 1.0, swdy indicates (hat the methyl parathion is “very highly toxic"
1o bees. [t may oot be possible 10 eliminae the risk of methy] paradiion wse o beeg. Label
procautions w mitigate risk to bees are recommended Laser i this document, based oo results
of acceptable studies.

Pollinators (hees, wasps, bumble bees. etc) fll an imponant evological niche., They help
transfer pollen betwoen plants o epsure frudt and vegetable grow and seed viabilicy.
Pollinaiers van be very speciatized. For example, the alkali bea is especially apt at opening the
alfalfa flower and cxtracting polien. Therefore, foss of specific pollinators can change
zoological relationships which can realuce yield of a given crop, of in the case of wild plants
reduce viability. Reduged vizbiliy would reduce the success of a given plant and make
winintended chanpes 1 flora. Changes in the flora may also affect the animal population which
relics on the plants for cover, feeding, etc. :

EPA documented its concern for methyl parathion éffects on bees in a 1979 HED position
paper. This paper, and subsequent studies i the cpen literature, document the following risk
bees {rom Penncap-M, the microcncapsulated formulation of methyl parathion:

[. Bees forage microcapsules and i:ranspn-rt contaminated pollen back 1o the hive, leading lo
decreased viahility or complete mortality of the colony . (Burgett and Fischer, 1977, Johansen
and Kious, 1973; Russell, etal_ | 1998)

2. The tcndéncy of (he micrecapsules to adbere to bees is much greater than with standard
pewwder formulations (Johansen and Kiows, 1573, Backer ot al., 1579),

3. Because of its special formulations, Penncap.M residucs oo crops may remain toxic for
days, rather than bours (Johnansen apd Kious, 1978} This increases the lengih of time the
microcapsules remain ioxic to foraging bees.

4. Foragers returning to the hive bearing Peopcap-M contaminzted pollen loads can toter the
hive unchallenged by the guard bees (Stoner et al| 19‘75}.

3. The encapsulated methyl parathion formulation may remaia mxm i stored pollen from one
season (o the next (Tohansen and Kious, 19?3}! or 2% long az 1% months (Barker v al., 1979).

: (i[5
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8. Although Penncap-b cavses a lower inifial kpockdown than other inscoticides, it causes a
delayed-aciion break in houeyhes brood cyeles about two weeks after an application is made
(fobhansen & Kious, 1978} The lower initial knockdown may reselt B a preater mass of methyl
Parathivn Being transportad o the hive by a greater oumber of bees (Mason, 1956}

Both formulaicns of methy! parathion have killed bees. Anderson amd Glowa {1984 and
Anderson and Wojtas (1986) reporied thar noncncapsulated methyl parathion can be retarmes)
and incorporarcd inte a beshive.

Honey Bee Moralics Incid

The risk to haneybees reported in the siudies above is well illustrated by pwo decades of bee
kills. When Penneap-b was first marketed in the 1970's large bee kills were reported and EFA
required more vestrictive labeling. In 19289, when EIf Atochem began marketing Perncap-M in
oew areas, including fruit orchards and corn, awother wave of bee kills ocourred, Foo

instance, the Washington Stale Department of Agriculture reported that 12, 500 hooey bee
colonies were poisoned by insecticides in 1992, half by Peoncap-M. Millions of dollars werc
lost m hoth production atg fruit crops that suffered from inadequate pollination. Nurth
Carolina had a similar outbrcak of apple orchard-related bee kills in the years of 1993.1995, 4
more dewailed able of known methyl parathion bee kill incidenis is attached, :

In response to bee kills in the 15908, some states have instiduted boe-prabection programs,
such as educational proprars, hive registration and nowfication systems (farmer informs
beekecper of spray plans), and even funding to belp a beekecper move hives when sprayiog is
planned. The States of Washington and Califorwa have imposed repulations mare resirictive
than EPA’s regarding Penncap-M use. For instance, Washingron farmers cannot spray
Fenncap-M oo corn when it is shedding pollen, The North Carelina Department of Apriculture
wd Consumer Services 5 funding a project wo reduce bee kills through training and outreach o
both apple prowers and beckeepers. Russell et al (1998, MRID 44552703) published
cescorninendations to Sate and Federal agencics based on monitoring study resulis which found
bee incidents in Mew [erscy.

The American Beekeeping Federation, Inc. did a survey of its members to determine the extont
of darmage to bee colonies due to pestickle exposure. "This survey was compiled through June
16, 1997, Sixty beckecpers, operating 127 950 colonies in 22 states, reported that bee losses
from pesticides are a significant issue in (their operations. The fullowing table s a swis-by-
state breskdown of respandents who considered damage from pesticides to be a significant
issue in their operations
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1 Arizona 5. 0KK) LY WL
{ * Arkansas 0 2D 30}
|9 Califorrmia 47059 2,950 13.432
4 Coluradeo 7.650 2, |TH] 2,030
I, *Delgware 0 100 114]

3 Florida 3,350 2.150 2070
2 Georpia 425 45 6l

4 ldaho 16,612 3,1 3003
1 Ilinwis 1,20 4 0

1 Maryland 1,400 £00 550

) . Minncsota 5,800 e 450) -
1 Missouri - 500 ]50. a0

3 Meliraska 5 00K 3,300 2,500
P Mew lerscy 4 KK & 000 2,700
3 New York 4,300 1.495 (418
iy *Morth Dakota 0 . 350 300

1 Orepon - 350 ) 3,104 2,250
E| South Drakos T.800 1,400 1,600
2 Texasz B 00 320 1.2
1 * Washington 5,000 N 500
1 Wigconsin 1,204 0 )

| Wydmin 2,800 1,200 £00

Tastad 64} 127.05(

i M, 19.2

The survey also listed the pestieides in order according to oumber of bee il responses as
follews: Ferritin, Peoncap-M, Sevin, apd Pacathion {ethyl). Based it appears secoed oo this
survey, it appears that Penocap-M hee kills were cocurting as late as 1596, Therefore, in

spite of ciforts by State and Federal cegulators, further mitigation is still necessary W redduce
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the exposure of bees to methy] paradiion.

Chher Insocls

Beown, et al. (1%7E) demonsoaced thar predators ot a cereal aphid were highly susceptible o
methivl parthion,

b. Exposure and Rk to Nontarget Freshwater Aquatic Animals

L |
EFET} calculates acute and chronic CECs for aquatic organisms using predicted surface water
concentrations from the GENEEC screening mesdel, which is described in the Drinking Watar
assessment, above, Acute ¢isk assessments are performed using pesk EEC values for single
and mubiple applications. Chronic risk assessments are performed wsing the 21-day EECs for
wnvertebrates and Jo-day EECs for fish. A representative suhset of EECs derived from
GENEEC model predictions ace tabulated below,

GEMEEC Estimated Environmental Concentrations (EECs} For Adgaatic Exposure

Tnirial Tday  i-day
Application #of apps;  (PRAE) average Averans
Apphcats Bate Loterval EEL EEC BEC
k311 Bleahen] Simuodaged (Tbe airA) Bawren Y (prhe) (pple)
Apps,
(days
Rice, Ciranses Aezrial 0.7y &3 05 T4 1063
Sunfiaver Aerial . 1.0 3;5 G950 0.2 .75 ,
Sorglaun, Soyhesn  Armal 1.MH) L T30k fed 4.9 13.45
Larm . Arrial 1.KK 632 L3740 FLUR b 1517
Afaliz Arcrial 1.0KF o4l 3170 YR M
Barley, O Ay=rial l.2% e 157 0Kk 431 16582
Bwe., Whesar
Prachy Ground 1.50 57 Laeh, 3475 13.37
Applz, Prar Acrial 2.0} 57 15321 44,15 17.06
Coblon Arrial 3.00 ;3 457 0% 130,74 525
N - S
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GENEEC cxposure estimates are used in EFED's first-tier asssssment of nisk to aquatic
arganizms. [f EEC's from GENEEC sinmulatioms excesd LOCs, the asscasment s refined using
EFLDs second-tier exposure mowlel, PRZM-EX A4MS. As indicated below, GENERM-derived
EEC's fur muthyl parathion excecd LOC"s for many aguatic arganisms. Therefore, a refined
agsessment wus performed, using PREAM-EXAMS 10 simulate methy| parathion application w
major Crops.

FRZM-EXAMS Estimiated Environmental Concentrations (EEC:} For Aguatic Exposure

Enitial 21-day ar-day
Applicadon # of Appa.;  (PEAK) average AVErAZE
Rae Interval BEC EEC EEC
Site: Application (llas aifA} Beowesn P (ppb) {prtd
Method Simnslaes Arps.
Com Aerial 1.40 )l 943 1223 3.55
Alfalfa At rial ' 1.0 442 4.32 L.43 .77
Peach Air Bl 1.5 67 EY M nd L L x|
Ukl Arrial 3.0 13 <114.20 7004 31,53
N — T ——

ii. Freshwater Fish am! Amphibians

Laboratory studies, snggest that freshwater fish are oot as sensitive to methyl parathion as other
anmatic organiems. The igh acate risk LOC and chronic LOC were oot exceeded for any
mcthyl parathion application scepario, The only exceedences were for the epdangeted species
and restricted use LOCs for use on cotton. However, opea lileratwre studies suggest that
indercet effecds wo fish may ocour as & requll of methyl parathion use.

Acute and chronic B0Qs tabulaved below are hased oo a bluegill sunfish LCSQ of 1.0 (0.6-1.6)

ppi 2nd a rainbow wout NOEC of <230 ppb. Note that an NOEC was oot determined foc
raipbow trout because the lowest level tested showed effects.

Hisk Cuaotients for Fresheater Fizh and Amphibians

Rate in [ auv'A BRC ECT ek RO
Wo. W Apps.] Intial Peak S6-Day Ave. Acte FG (EEC/NOED
(oo, lderyal) fph} Ipphl {BEC/LCS
Rz, Trasies o544 10.63 .10 0l
£.79 (8,3}
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Sited

Ratz io ks aifd ELC EEC Clrome RO
Mo of Apps.) Levitial/Peak &Ly Ave. Acuie AL {EELNOEC)
(Ap. Interval) (ppb} fpphl {EEC/LISM

Suuflower (i T.7% .07 R
1.641.5)

Sorehum, Soyhcan 12081 13.45 (.12 .13
1A (4,3}

PRZM EX ANS 5045 5.4 th.04 005
Corn

L.uig, 2
{20 13757 15317 014" Qs
106, 1)

PREM-TLAMY 4.374 7 10Kl 0.0k
Alfalta

1. {4 52}
Alfalfy 3373 9,77 &4 .64
1.0 (4,42)

Barley, Gt 15141 145.52 n.1s Q.17
Rye, Wheas

1.25 (6,3

Collards 76.4 R.53 (X (k0¥
1.5 (2.7}

PRZM-EX AMS 31,66 424 1,03 0.4
Peach

1.5 (6T

Feach, Fhm 120,76 13 37 12 0.13
L5 (57

Apple, Pears 19311 17.06 Gs 017
2.0 (1,7}

PRZW-EXAM 214 H) 1.8 0.21 0.3z
L CHT

3.0 1 I'I.EI.J
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Risk Crugtients for Freshweater Fish and Amphibians

Sy

Rate in ihs o' EEC EEC Chmomuiiz EC
§MNO. o ARps. ) MuialiPeak 30-Diay Ave. Ak, RO (BB MNOGEC)
LApp. Inerval; {1l tpoh] {ECCILT5))
Lo 451 04 Sl.28 .45 (k.50

4.0 (10,31

Frolue oblethal Eff \ guatic Organl

Alihoargh submitted studies indicate that methyl parathion is only moderately wxic to
freshwater fish, studses im the open lieerarure indicate that methyl parsthion can cause sublethal
and ecological cffects 11 aquatic environments:

Rossland (1984; MRID 44371714) found that geowih of rainbow mout was affected when
parathiun wat added to three outdoor poeds. He also discovered a secondary effact which
would noi bave been seen o laboratory studiess “An increase in popuolations of Digmtomiss in
treated ponds was prebably cavsed by mortality of predators and competitors. A bloom of
filamentous algas witich then collapsed, leading to severe depletion of dissolved oxygen and
nsh deaths, may have been trippered by morrality of herhivorous mayilies and daphoids, ™
Rossland {1985, MEID 44371712) performed anpther small pond stady with three ponds which
showed growih reduction in raiobow troul, After three wesks, conmol fish had grown 6.3 %
per day, whercas growth was 4.3% per day in the pond treated with 10 g/L methyl parathion,
and 3.7% per day in the d0we/L- trealed pond. These growth reductions were apparently
cauged by damage to the invertebrate food supply. These arer concentrations well bulow
estimates from PRZM-EXAMS,

Henry #1-ai . E983) reported (hal exposure to methyl pamthion resulted inan iavolunlary whole
tody flinch (which moved scquentially From head to tail), rapid aod regeated *S-jerks™ and fin
flicks. These involuniary spasme increased with medbiyl parathion concentration in the water,
but ooeurred at concentrations as low as 3 ppb. The most dominant and submissive ipdividuale
suttered these effccts “toore pronouncedly”™ than * intermediately ranked fish™, Such
distoplions to the social mecacchy could affact reproduction and ultimately the survival of an
exposed blucgill population “if associated courtship territoriality, agpression, feeding and
combocr movements are destupled,™

In addition, several other siudies reported subacute cffects at concentrations well below the
LS50 value, Chakraborty, et al. {1589, MRID 44373601) studied the effect of methyl
parathion on brain and olfactory organ acetylcholigesierase activity (ACHE} of the fish,
Hereropaeustes fossilis, The brain AChE activity depleted significantly {up 0 95.39% in
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olfactery vrpan) duning 2-4 hours ar 9,025 to 0.20 ppm of the pesticide. Rastogi, 1 al, {1960
MREID 44371715} reporied that sublethal doses of melly] parathion causcd severe damage to
ovaries of the carp minnow Rasbore dawicanius, and caused damage and size reduction in
oocytes. These etfiects mureased with the length of exposure, The ovarian damape caused hy
methyl parathion was greater than that caused by carbofuran and endosullan, Rao, 1 al., 19RS
{MREID 44371713) report that sublethal levels of methy! jrrathion have a profound cffzct on
the rate of oxygen consumpsion hy the tish Tifapia mossambica over a 48-hour sindy, based on
results from whale-fish and specific tissue sampling.

Based on these ohservations the RO analysis may vndetestimate the total effect on freshwater
fizh and amphibians.

ii. Freshwater Invertebrates

Laboratory siudiss submitted to FPA indicate that methy! parathion will cause adverse affets
in Meeshwater iwvertebraes wnder all labeled methyl parathion use scenarios. The freshwater
invertebrate acue and chroeic RQs mbulated below are based on a Daphnia AgAk ECS0 of
0.14 ppb and 3 Daphate magna NOBEC of 0.02 ppb. All RO listed below {for m.a_qclr use
scenarios) excood all freslwater invertebrate LOK ;.

Risk Quotients for Freshwater [vertebrates

St

ARl b ethod! EEC BEC Chronac B

Rate b lbg ai/a IniHal Peak 2l-Day Adtile RO (EECYRCED or MATC)
(Mer_of Apps.) {pph} Averape (TR TCA0] _
Rice , Grasses %44 27 .64 SEL.Ti 1,3%2.00

0.79 (6.3

Sunflomer B . B 25,23 435_50 1.011.50

1.4 {3 %)

Soyhean, Sorghum 1ML &L F4. 08 &61.M 1, 749 00

L3 '

PRZM-EXAMS 1945 12.23 221,77 CENLSD

ey F ]

1.0 {£.2)

Cofn 137.%7 .05 9%4 TS L¥5T.50

L0 6,5

EREM-HAAMS 4,924 L.43 2. B2 71.50

Mliala

1.0 {4 42)

(A 415
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Risk Cuotients for Creshwater Invertchrates

Lises

Applecainn byHwul? 31 418 EEC Chreaic B
Buie io Ths ac'a | mirial' Peak; 21-Dav A RO {ECC/MOCEC ot MATC)
S TR T T P T Averape {EECMLC S0

A $alba 33.71 b 2dip u3 4343, TH)
1.0 48 32}

Easlcw | Ukt L51.411 1.7 1,078 64 2, 1R 50
By, Whear

L.24(6,3;

FEAM-BEX AR 31496 G212 Tk 1L i Do
Peach

1.3 (8.7

Peach, Mum 12078 3473 EG2, 57 1,737.50
1546, '

Apgrle, Pear 153,11 dd 34 1 024 36 221750
AT

PRXM-EXARE 21420 0,05 [530.00 3,503 400
LoWraNn

1.0¢10,3;

i {11 45305 1374 322393 6, 537.00
3k (10,3 -

LEstuarine and Mardoe Anibmals
Acute Risk

The RO calculated with the PREZM-EXAMS model exceeded endangered species LOCs for all
crops simulated. Acute esiuarine and marine specics BQs exceed all LOCs for four crops:
corn (1.0 TharA), potato {1.5 ths!A), peach (1.5 Ib/A) and cotton (3.0 tha/A). Restricted use
and endangered species LIKs were also eiceeded by the cherry (1.5 Ibs/A), pecan (2.0 lbsfA),
and grape (3.0 Ib/A) nse sconarios.

7 31254
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Risk Quotients ror Esluarine/Marine Fish Bazed on a Spot LS50 of 59 pob

BEEI

[niciak
Sired yppl Methinl Peak Acuate BG
Pate -au Ay, appl. interval) {ppks) [EECMLCS0)
B, {iransey 0 44 1.62
0. 7% (6,3
Lorphum, Soybean 1M1 50 2015
L0 {6.5}
FRAM-EXAME F9. 45 1,67
{am
LU (H, 28
Com ) t37.a7 2.4
10005, 1) '
PRTM - ZXAMS 4 3324 0.y
FATELIE]
140 {4,42}
Alfsdfa 337 047
L1 (4,42
Bariley, Wheat i51.00 R
1.25 if,3)
PREM-EXAME 3168 {, 5d
Peach (sorpogare For cibne)
1.5 617
Apple, Pracs _ ) 13311 260
2.0 (5,7)
PRZM-EXAMS 714 M 363
Croiton .
1.0 £10,3)
ot 453 15 Yok
3400 (W15}

Effects of methyl parathion exposure on estyaring and marire fish species include behavioral
chatges, growth roduction from damage ko e food supply, and indirect mortality. The RQs
for eytuaring and marine fish indicate that they are more scasitive W methyl parathion than
freshwater specics, The most sensitive freshwater species has an DC30 of 1.0 mg/L (bluegill
sunfish). In comparison, the LCH for ihe estarine spot is 0.089 mg/L.
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Foe eral. [1%91) and Heath, A.G et al {1993(MRID N, 443788020 investipared the effects of
rice culiivation g the sonped bass population in the 5an Francisee Bay and is tributerics. Foe
£t al. {1991} vorrelated the larval bass population in the delta between the Sacramento and Son
Joaquin Rivers with the pounds of metiy] parathion applied e rice in ¢hat drainape basin. The
following figueres, Ga and b from Foe et al. {1991), shony that meihy| parathion use ([bs/A)
correlates with the siriped bass population declioe in this portion of the estuary:
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Heath €1 al, (1993, MRID 44373602) studied 1he eftccrs of methyl parathion at concentrations
found in the San Francisen Bay estary on newly hatched sitiped bass. In an anempt 1o
simiulate Jarvae exposed i the river which then float downstream away Trom the
contaminaton, the larvac were cxposcd to methy! patathion for 4 days and observed for 10
days in uneeniaminated water. The two most sipnaficant effects were abnormal swirnming
performance {swimming oo their side} and increased AChE inhibition. especially if foed was
restricted. Spawning of striped bass occurs during May and early fune in the Sacramento river
berween Colusa and Knights Landing, California, Methyl parmthion is one of several e
ingecticides used exrensively in thiz area at the time of striped bass spawning {Cnrna-:chm el al.
1984 ; Finlayscn and Fageella 1986},

Eleaih et al. (1993) suggested that poorer swimming performance during times of food scarcicy
15 sigaificant becanse i can affect the abldiy of siriped bass to avoid predation. This risk is
compounded by the fact that adult fish require days or weeks (o recover 10 toremal ACHE
activicy levels, depending on the degree of cholincsterase inhibition caused by methyl parathion
exposure. As indicated in the estuarine/marine invertebrate assessment below, mechyl
parathien contamination may atfect thewr m\r:rt:bra’re ford supply at cobcentrations reparted in
[Teath, et al. {1993),

Unfortenately, this experiment was limited to only ons cstuacy and one species, Acute toxicity
studizs subimitted to EPA show that swiped bass i§ ool the most sensitive estuarise/marine fish
species. While the swriped bass O30 is 0.79 ppm, the spol L3 & 0,059 ppm, many times
moce sencitive than the striped bags, [F we assume that the relstionship between the sensitiviey
of striped basy and spot helds for subacute cffects, then subacute effects in spot, and possibly
other species, would be expecied at much lower concentrations, '

Fizler (1970: MRID 44378511) also showed toxicity increased by changes in envircounental
condivions, such as the length of exposure 1 methy] parathion, salinity and temperature, He
found that extending the exposire period from 96 to 240 hours reduced the LCS9 by a factor
of 8.3 for mommichog, (Fumdulus heteroclitus), In a second experiment, fish wers moved o
mechyl parathion-fres water after 2 96 hour exposure and observed for 72 amd 240 hours. The
72 hours observation period allowed 1ime for mortality to iecrcase 1,33 times over the
mortality at the ¢nd of the reatment period. For the 240 hours observation period mortalily
ukreased 2 tumes. Eisler (1970) also indicated that mummicheogs, “unlike other groups, werc
sluggish and refused to feed during the observation period.” By increasing the emperamre 5°
C from 20 o 25°C the LC30 value became the LC L0, Similarly, toxicity was scca t0 imerease
with salinity. The LC50 at 24 %o galinity was equal to the LOC10G at 36 %, The ohservation
period, temperamwrg and salinity increases are expecied 1o decreass the concentration of methyl
parathinn nesded to cause mortality or sublethal effects.

hethy! parathion may reduce avaitable food resources for estuarine and marine fish which feed

on invertebrates, Both estuarine and marine aquatic freshwater wvertehrates are highly
sensitive to methyl parathion (see below). [n addition, insects with an aquatic life stage can be

e



faty

killed by meihyl parathion sprays while still in cheir terresicial stage, and thercfore not be
svailable to produce larvae, a food source for fish.

Chronic Effecis

Although no acceptable fish eacly-life stage study 15 available for estoarine /macioe fich,
chronic effects in cstuarine and marine sl are likely. The NOEBC is assumed to be 0.01 of the
acute LCS0, in this case (.05 ppb (59 ppt), The maximum estuarine concentration of methy]
patathion reported in Heath ee al. (1993; MBEID 44378602) is 660 ppt, and the lowest
concealratinn estimaced by PRZM-EXAMS is 770 ppt. Therefore, the chromic high visk LOC
of 1 is expected to he exceaded,

Estmuarime’ Marcine Lovertebrates

Methy] parathton is very bighly toxic to cstuarine/marioe invertebrates, at concentrations thal
have been found in surface water, The dapinia (fTeshwater) ECH s 0. 14 ppb and the mysid
{saltwatery ECS0 is 0,35 ppb. Concentrations of methy] parathion in the Colusa Basin Drain |
study mentioned above (Heath et al, 1993 MRID 443736023 were ag kigh as U.65 ppb.
GEMNEEL and PRZM-EXAMS Rs for all wie scenaring exceed all LOCs, [t should be uﬂlﬂi
however, that GENEEC and PREZM-EXAMS do pot simulate esiuarine or marine ‘scenariod.

Dnker open literature studies report effects of methy] parathion exposure on estuar ine/marine
invertchrates, Finlayson 2t al. {19931 MRID 44572901} reported methy] parathion toxicity to
mysid species [(Neomysic mercedisy in a Califurnia estwary. The auther ceporied that of three
pesticides identified in the Coluza Basin Dran (carboluran, malathion, and methy] parathion},
methyl parathion was most kkely responsible for observed effects on mysids, since survival was
best comrelated with the presence or absence of that contaminant.  Neowrysis mercedis is an
important food sour¢e for juvenile siriped base, awd an important COMpOTEDt of both the
pclagic and the epibenthic communities.

Lowe (1981; MR 66341) showed that survival and obmber of offspring in Myridopsiz hakia
were affacted at concentrations between 110 agd 370 ppt..

I RQs for estuarine/marine invertcbraies are based on a mys51d EC'S{! of 0.35 ppb, and &n WOEC
ol 13,11 pph.

Risk Duoticats for Estuariee/Marine Inveriebrares

BEC BB Chrome -
Site! Inifialt H-day RO .
Applivation Meilwd Prak Average Adxts RO {EEL!

{phy) (EEC/LES0) NGEC) ~

Rice, Grasses 9544 I7.64 M6 25127
0.7 6.3} .
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Fisk Duotients tor Fsmarine/Marine Inverchrates

EEC EEC Chmos:
Srje! Loidialy -day A
Az ing itedhod Peak Mg Ayl Bi) {EECY
[pph) (EECILLAD) HOEC)
Sorghum, Syofeean L 8 49 54517 1R
L.0 (4,5
PEIM-CLXAMS 3955 1211 1i2m 11118
Com
1.0 6,7
Corn 137.%7 39 35 ELER 363,14
1.0 05 1)
PRZRT-EX AME 4,334 L.43 12,35 13.00
Alfakfa
14044, 42)
Alfalia 13,73 950 56,317 B
104,425
Biwley, Wheat 151 43.7% 431,48 My %
.25 (6, 7)
PEZM-EXAR{T A5 b ) G, A5 5152
Peach (muromats for camis}
1.3406.7]
Apple, Pear 153341 dd_35 437,74 403 1%
10 {3.T)
PEZM-FXANMS 21420 .05 G200 636,91
LAARI
30103
Curblun 452 15 130, 74 1,291.57 1,184,353
3.041%.3)

All acure and chronic LOCs are preatly excesded by Ros for estiarine and marine

invertebraes.,

d. Expﬂﬁl_.iha and Risk to Montarget Flants

I. Tervestriol and Semi—aqulti.c

Terrestrial and semi-aquatic plant testing are required. Youogroar, et al., (1985) susperted
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possible phylalooe effects baszed o the phytotoxicity of cthyl parathion, and the chemical
relationship of 4-nittophienol to the hebicide DNOC {2-methyl-4, S-dinitrophenal). Their
subgequent study showed a neacly 5094 dry-weight reduction in whole lertuce plants treated with
mcthwl parathian.

Theretore, vepetative vipor (122-1) and seedling emergence £122- 1) studies are reguired

ii. Aquatic Plants

Exposure o nantarget aquatic plants may occur through nnoff or spray daft from adjacent
reated sites  An aguatic plapi risk assessment for acute high risk 15 usually made for aquatic
vascular plants fTom the surrogate duckweed Lewmz ebfc, Non-vascalar acute lugh aquatic
plant sk assessmants are performed using either algae or a diatom, whichever is the mast
sengilive species. An soute agquatic plant risk asscssment for endanpered species is usually
rmade for aquatic vascular plants from the surrogate duckweed Lemma gibba, Rupoff and drift
eapwrsure is computed fram GENEEC. The RO is determined by dividing the pesticide's initial
or peak concentration io water by the plant EC,; value.

Methyl parathion is “practically non-toxie™ fo Sheleromen cosfaren. Hawever, datd are lecking
on other aquaric plants. These duta are important becausa it 15 knewn that methyl parathion is
very boxic to aquatic invertebrates, and any detrimental effects on aquatic plapts coold result
further damage W invertebrates which, i turn, could have sigaificant effects oo fsh

Accordingly, testing of addicional species (Kircfeera subcapitaium, Lemma, and Areboere fTos-
aeuae) [ac aquatic plant growth (122-2} is needed.

Eodasgered and Threatened Species

At currently proposed rates, endangered species LOCs are exceeded fow all species proups
except plants, The Apency has developed a program (he “Endangered Species Protection
Program™) 1o identify peaticides whnse use may cause adverss impacts on endangercd and
threatencd species, and to implement mitigation measures that will eliminate the adverse impacts.
At present, the program is being implemenied ot an interim bawis a3 described in a Federzl
Rearister natice (54 FR 27984-28008, July 3, 1989), and iz providing informsticn to pesticide
userts to help them protect these species oo & woluntary basis. As currently platmed, (he final
progany will call for label modifications referring te required hmitations on pesticide wses,
typically as depicred in county-specific bulleting or by other sile-specific mechanisms as
specifiod by state partners. A final program, which may be altered from the interim program,
will be described in = future Federal Regiater notice. The Agency iz not imposing label
madifications at this time through the RET). Rather, any requirements for product nse
modifications will accur in the fature under the Endangered Species Protection Program.
Currently available county specific information, maps and a2 downloadable version of the
Endangered Species data base can be found oe the Interpet at the Apency's web site,

= 1Y 2o
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RISK CHARACTERIZATION

EFE concludes with a great dead uf cetminty that the use of methyl parathion poses
significant risk o noncarget organisms w erresirial and aquatic eovircuments, ‘The
icelogical and eaposure daa suggest sirongly that acute and chronic effeces on birds and
mwminals, acute effects on bees, and acute and chronic effects un aguatic uwt:rltbmwi are
JII!:I.'.'lj-' tet oiscar 48 a Tesult of methyl parathion applications.

bonitering dats include dewections of methyl pacathion tesidues in ground and surface water,
but suggest that the risk of drinking water exposure is less than that predicted vy simulation
madels.

Drinking Yater

Surface Water

Direct drinking-water data for methyl parachion are oot readily available, and it is wot Jikely
that much of such data has been collected, While (he Office of ‘Water has established 2 lifatime
health advisory (HA) of 2 ppb, methyl parathion does not have an established Maximum
Contaminant Level, and is pot included on the Unregulated Contaminant Monitoring List.
Theretore, public drinking water supply syslem$§ are not required to analyze foe metlyl

paratbion, Concequently, EFET relied on simulation mtxi&ls and other surface- and Ercum-
water mooioriog data for this risk assessment.

Surface-water ¢oncentrations estimalsd Groin the PRZM-EXAMS screcning mode! for buman
health risk assessments are guile high facute- 214 ppb, chropic- 4.2 ppb}, and exceed drinking
water lovels of concern. However, these screening estimates are significantly higher than the
concentrations seen in monitoring studics.  Thiz ¢an be attributed o part to the conservative
nature of the models themselves, As detailed in the drinking waler section above, the
assumptions are inteotionally conservative to ensiure the maximum proiection of buman healD.
There 15 fairly high wocerainty in the assessment that methyl parathion exceeds acure and
chronic drinking water LOCx.

Acute Risk

Diata from targeted monitoring studies such 15 those in Calilornia and the Mississippi River
basin may provide a better estimate of possible acute drinking water congentrations than the
models. Tirar, the scenario of a canal or river that Jraing a watershed which s exrensively
treated with methyl parathion is a mors redlistic scenanio for predicting drinking-wwter
contamination than the models’ 10-hectare fiehd draining to a l-wcre pond. Lo addition, the
Califurnia data show the effects of miligation on concentrations detected year-to-year in surface
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waler. Pravious to a mitigation program imstituted by Califormia CPA’s Department of
Pesticidle Repulation {CDFR) in the early 19%]'s, peak concentrations «of methy] parathion in
the Colusa Basn Drain were as hiph as & ppb.  Since the implementation of buffer 2ones, the
reguirement tor applicators o wse specific equipment oy mitigate spray drift, and holding time
requirements for water on rice tields, prak concentrtiong have heen ) the sub-ppb level.

Alhough monitoring data are more cealisbic thang modeling resuls, they don™ necessarily
reflect rhe use soenarios most vuleerable o contamination,  For instance, the CDPR
monitoring af the Colusa Basin Drain i wirgeted to methyl parathion use on rice. LIt includes
sampling which coinvides with times of application, but the maximuem rae at which methy!
parathicn is applied to rice 15 one quarter of the maximam raee applied 0 cotton, with fewer
applicarions anmuaily, 1o addithon, retention of water on treared ficlds i3 a mitigation measure
relevant ey 1o rice, and not other crops (0 which methyl parathion is applied.

The USGE Cotton Pesticides in the Missiszsippi Drelea program includes sampling of five
Bississippi River iribuearies in greas of inensive cotwon andfor rice colture, but the study is
on-going. The USGS has not detected methyl pacathion ia the &) surface-nater szinples they -
brave analvzed to dawe; the rest of the several nmdred samples it bas collected should be
analyzed by the end of 1998, The finul cesults of this study should provide the E:IE;SL evaluation
yet of the fawe of methy) parathion v a larpe Cotton Belt watershed,

Based on the data that are corrently availlable, EFED belisves (hat acute {peak) concentrations
of methy] parathion in surface water can at least be periodically deteceed in the range of 0 o &
ppb. based oo CDPR data eaken before mitigation measvres were adopted in the catly 19%0's,
ILis likely that higher concentrations could result from uses that have higher application rates
and numbers of anmval applications. However, acute concentrations are unlikely to be as high
as simulated by PREM-EXAMS. Altwugh the CDFR Colusa Basin Draw stdy only includes
10 yzars of dats, the data are of high quality. Therefore, the peak concentration of 6 pph
detected in this smdy should be given greater weight than the peak mnc&n:raimn of 95 ppb
5|m1.|l'.1.tr:1 by PREM-EXAMS for rice.

Since similar targeted monitoring studies are pol available in connection with other mechyl
parathion uses, surface-water concentrations sitaulated with PREM-EXAMS for drinking water
aggessmencs should be considerad highly conservatve, but should not be arbitracily reduced.
The conservativensss of the EECs should ooly e considered when developing mitigation to
protect human kealth, hoo-target organisme . and waier resources. The CDPR rice study shows
clearly that mitigation measures and cedoced use of methyl parathion led oy a sigpificant
decline in surface-waler concmination. Poteottal ouligation measures are detailed below.

Chronic Bisk

Non-targeied surface-water survey studies pecformed over 30 years have not shown
concentrations of methyl parathion at chronic evels predicted i modeling assessments,
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Cancentrations from available swdies were below the 2 ppb HA, with the highest reparted at |
ug/L. The results of the more recent studies in the Mississippi Fiver Basin and NAWOA study
areas resultedd in lower concentrations. N1 should Be noted, though, thai these revent sindies are
et specifically targeied o medyl parathion ese arcas, and that the analyiical reooveries for
methyl parathion in the NAWOA study averaged coly 46%. Sich low recoveries limit
extensive quantitative interpretation of the monitoring data. However, tie monitoring daa
are expected 10 he lower than the molelipg pradictions because of the conservarive assumplions
wsed 1 the models.

Vherefare, the consistent indication that methy] parathion is not 8 widespread contminant in
surtace water adds preater uncertaioty o the Tier | and Tier [f chronic waler exposyre
estimaies. Alhough the available monitoring data do not allew a definitive asscssment, EFED
does net believe that chronic cuncentrations of methyl parathion in $ueface water will reach the
2 pplr HLAL

Ground Watgr

Using the seréening model SCI-GROW, EFED calculated a ground-waler concentration of b
ppb far First-tier humap-Beslth risk assessment.  Data collecied trom a variety of gourres did
not identify 2ny known instance in which a ground-water coocentration higher than this was
derected, although mdividual detections have been within the same order of magnimde.
Therefore, EFED suggests thal 0.6 ppb, is a reasonable conservative estimate of possible acute
conceptrations of methyl parathion in drinking water derived from ground warer.

Sence methy! parathion has been delected in ground-water rarely in all studics cvaluaed, the
concentration of 0.6 ppb does not scem #ppropriate for chronie risk assessments. For instance,
methyl parathicon was not fousd i the Mid-Continent Pesticide Study (from Barbash and
Resak, 1994), and was found at a maximum of 0.062 ppb in 1130 samples taken betwern 1991
and 1995 in the USGS NAWDA study. Again, these studies were oot sprecifically targeted
methyl parthion, and the uneertainty of the NAWOQA resulis is increased because of analytical
recovery problems. [EFED does not have a too] for estimating second-tier ground water
concentralions for dictary risk assessments. Howcwer, EFED concludes that meethiyl parathion
does not pose a chronic concern for dripking water derived from ground waler,

Ecological Effects

s vian Risk ! o

EFED concludes with a high level of certainty that methy] parathion poses significant acute and
chronic risk o birds, This cerainty is founded o (1) the consistenl toxicological data, (2) the

potential for degradation products  be bighly toxic, (3) the widespread use of the compouond
on many crops thay are attractive o wildlife, and (4} ficld-observed effects during pse.
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Thare 15 veory little wncertainly m the toxicology data becausa of the consisient results reportad
in registtant and open lerature studies.  Swdies cited in this chaprer indicate than a suiee of
effects occur with shorc exposure to methyl parathion,  These include disect mortaliy, as well
as acute suplethal effecrs such as:

reproduction effucts,
changes in matcrnal care and viabiliny of young birds,
ArRCexia,
- inCTensed susceptihility to predation, and
areafer SCTsUIvIY Yo eovirgamental stress,

For several reasans, most of the uncertainty 1n this risk analysis 15 associated with the
tercestrial £xposure componcnt. First, there were ro direct fleld measurements of residues
used in the avian risk assessment. Forthermore, while the application aseibod 2l Dming are
such thatone can reasonably assume cxposite of birds each time methy| parathion is applicd,
there are litdle direct dana {2 g. ncidents) showing avian exposurs.

Finally, the wncertainty in the covironmental fabe database for the highly toxic degradate
meihyl paracxon may lead to an underestimagion of avian and mammalian exposure to
biologically active methyl parthion residues. This poiot it particulacly noporeank hecaose
degradation of jravent to methyl paraoxon on the sutfaces of leaves and avian food itcms may
rezult in a prolonged exposure to toxic residues whiich can result i acute and/or chronic effects
to birds, mammals, and reptiles.

The use of methyl parathion it expected (0 cotrcide with the tming of wawe fowl bresding.
The major breediog grounds for waterfowl arc wm the prairie-pothele region of North America,
witl the preatest concentration of hreeding ducks per square mile fownd in the Dakotas {zec
Appendin 3). Grue, et al. {1988) reporicd that about 75 % of cultivated land in Morth Dakoia is
in the prairie-pothole region whers important crops woclude speing wheat, barley and
sunflowers; methy] parathion is used oo each of these crops. Grue also repoited effects of
mediyl parathion exposure to waterfow] and the freshwater inveriabrates upon which they fead.

Couton and rice use in Mississippi River watersheds and in California are cxpectud to afTect
resident bird populations (noo-migratory irds) with nests pear treated Mields. In addition w
waterfowl, a Jarge number of shorebirds such as gulls, cranes, herons, plovers, saodpapers,
cgrets, stilts, terns and others are found in and around aquatic resources that could be
contaminated with methy| parathion.

Mortality and reproductive impairmens of survivors pose important rigk to the main@eence of
viahle populations of avian species. Because these specis are represcmtative of the more than
50 avian species knowa to ¢eecur in and around cotion fields, e potential for adverse
population impacts (0 many avian species from tethyl parathion exposure is great. ‘The table
helow presents trends in breeding bird populaticns of séveral avian species relevant w0 this risk
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characterizatinn. ‘Uhese data originate frum National Biolopical Service (Sauer eral, 1997,
All the species shown exhilic downward trends o popularion in thres or more corton states
since [ 960, Four species (white-yed vireo, mourning dove, northern cardigal, and red-
winges blackbird) showed population declines that were statistically signifiant (p<0.05) in
three or more slafes. While iese data do oot establish causality for popolation declines (a
variety ot factors are Vikely m congibote o population declines), they do sugzest that
ropulaens of many bird spevics al a state-wide level of resolution could be sensitive s
additivnal acule or reproductive effects from axposure to methyl parathion.

I‘nEulatinn Sigius of [Jmurt:mt Bird %c'u:s un Coten States

* deoptes declines spmificanr to p <005

T Treuds i Areodimp ficd prpulations 19641954

e Carilmo FihiteFymil el yi Ty Hhwe *Mmmrming Hesd- Winged
Yrrem Vi Cardinsl Grembeak Dy Bhrkhird

AL an;l.iu: pailing aregullve pusilive neple D atie®
LTS NCFAL negaLTe~ ranlive (L {IE e gacTve pasilive
A nz dala 1 dala nepalinca pusitive Yegave L {1AnS
Ch 1w daca oo il 1>ty pailive negalivg* pitrr
Il :uéuiu: e psdive Epalive Tenlfre podilive nepafive®
0y [reiive nealkve fegepre™ posilive wegmlive e glue™
Ia Pratie negalive wRaAlve e poskr Egalive
M1 [HEilive TZAlTE neralive” povitivea okive” oo Uve
M: Meilwe poaitee AT PepareE oegalive g™
M posilinee v peEgROVE Priive gl ve negave
ML s data po data a0z paitive ncplive L T ﬂ
K Ve v polive rezmlre nepRlive® pralig
= negative ble - negalime™ il ReEFUiVE egalne®

| ks goreaioze pegalire® DeguTeT poticve Totive e
TX pailive negative puailiva [ T negaiine® norative
WA poeive ulive* ire Em’t nepadive®

Further avian exposure to methyl parathion is likely in the 80 millioo acres in the United Siates
planted o corn which acoeunis for more than L% of methy] parathion applicd anmually. As
shown n Appendix 4, at least 200 bird species are found in and around corn, the majority of
which is produced in three regions (the Coro Belt - lowa, Missoun, Illingia, Indiana, Ohio; the
{ireat Lakes states - Minnesola, Michigan, Wisconsin, and the northern plain states - North and
South Dakota, Mebraska, Kansas, and Colorado). Methyl parathion applied to corm planted near
praifc-pothales in the Great Lakes and surtheen plains regions would be expected to affect
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waterfowl. Application of methyl parathicn to com in states that berder the Golf of Mexico and
Lhe Atlantic and Facific Ogeans is alsn expecied 1o resull in exposure 1o watertvw] and water
hirds

Adquatic Organisns

The uncertainty i the assessment of potenial concentrations of jwethy] parathion in sorface
waler {see gbove] has ramifications for rigk assessments for aguatic oeganmisms,

Ereshwater Fish

Calculated EECs indirate that coly use at the hoghest label rates might resull in exposure o
Treshwater fish aboye acute LOKCs, The PRZM-EXAKMS K for cotton was (.21, which
exceeds the resriced use {0.1) and codanpered species (0005 LOCs. Given the uncertainty in
the exposure cstimates derived from PRZM-EXAMS, the level of cerlainty in these LOC
cuoeedences is not high.

Huwever, ouiside data indicate that methy! parathion exposure bas deaimental cffocts on
frashwater fish, including behavioral changes, prowsh redecrion from damage to the food
supply, and indirect morwlity, Given that the cotton use area extends in the southern Uanited
Staes from California to Virginia, a larpe pumber of freshwater species couid be affected by
methyl parathion exposure. Therefore, although there is substantial upcerindy in the
magnitude of the exposure calculaled usiog simulation models, sublethal or indirect effccts
from cxposure in the cotion use area seem likely.

Freshwater Aquatic loverebrates i

Laboratory studies submatted o EPA indicate that methyl parathicn is likely to cauze adverse
effects in freshwater nverielrates under all labeled methyl parathion use scenarios. The
FRZM-FEXAMS comon (3.0 Ib alfA) RQs are 15330 and 3503 for acute and chronic exposure,
respectively. Use on nonagriculeural areas, the use with the lowest application rate (0.1 Iby
aifA), yields ROs of 36 amd 74 for acwte exposure and chrooic exposure, respectively. Hencr,
all LOCs are exeeeded by all application scesarios. The acute RO valees above exceed [OCs
by an least an order of magnitude. Therefore, even considering the uncertaingy of exposire
estimates from PREM-EXAMS, the certainty that methyl parathion will canse acuts adverse
effects in freshwvater invertehrates is high.

Damage to populations of freshwater aguatic invertebrates can canse additional damape to the
ecosyslem, a5 discussed above. For instance, Crossland (MEID 44371714) reported that
damage to freshwater inveriebrates led to an algee Bloom which caused a fish kill by depleting
digsolved oxypen in treated pomds,

Although chronic dats are ot available for freshwater invertzbrates, the magnitude of the acuts
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R indicates that it i bighly likely that toxic cxposare will pecur on & chironic basis as well.
: J Marine Vst

EFETY concludes with 3 high leve] of certainty that methy] parathion poses significant acuge and
chrenic risk w estwaring and marine fish. This certainty is founded on consisent toxicological
data submited by the registrants and in the open literature and the widespread use of the
compound on many erops that may result in transport of methyl parathion to surface-water
bodies,

The cerminty of the toxicity analysis for cstuarine and marine fish is high. The BQs calculated
with the PRZM-EXAMS model excerded endangered species LOCS for all cops simulated,
Acute estuarine and marine species ROQS cxoeed all T.OCs for four crops: corn (1.0 s/ A),
powte (L. ThsfA)Y, peach (L5 IbfA) and cotton (3.0 [bs/A). Bestricted nse and endangered
species LOCs were alao excesded by the cherry (1.5 1hefA), peean (2.0 ThsfA), and grape {3 0
b/ A) wie scemarios,

Io. addition, open lierature sdies atiest w adverse affects of methyl pacathion exposure @
estwarine and marice fish, For instance, a study of methy] parathion effects on $teiped bass
spawn in the Jela between the Sacraowedte and San Joaquin Rivers correlated declines in the
larval bass populatkon with the pounds of mehy! parathioo applicd w rice i that drainage
basin (Foe et &l 1991}, Other studies have also reported acute syblethal effects o esmarine
and marine fish, such as behavioral changes, chelinesterase inhibition, and ovarian damage.

As will freshwater Nish, there Is siprificant uncertainty associaied with the Jikely magnitude of
exposure o methyl parathion. As noted above, targetsd monitoring data from the Colusa Basin
Drain in Califoraia produced a peak surface-water copeeotration that was about an order-pi-
magnitude 1ess than predicled for rice by GENEEC. However, the Colusa Basin Dram smody
reflected wsage before mitigation tneagures were put into ¢ffect for methyl parathion application
to rice, Furthermore, while the California study considered the uge of methyl parathion on

rice, higfer application rates are used on & greater oumber of cofon acres in coastal areas of
Texas, Lousiana and Alabama. A more detailed discussion of species that might be exposed to |
methy]l paratheon in cotton-growing areas can be found helow .

An assessinent of the chronie effects of methyl parathion use on esharioe species is
complicated by the lack of chronic ¢smarine stdy dats. [n the absence of such data, the LDE
i& agsumed to be 0.0 of the acute LCS0, in this case 0.5% ppb, This ¢omeeniration s on the
order of {hat found in surface waler stedies cited above, although thest concanmations bave ot
Treen detected in surface water on a sustained basis. Cheminova should perform chronic
estuaring studies to clarify the possible chronic risk 10 estuarine and marine fish. Given the
lack of data needed to derive the chronic LOC . the certainty in this assessment is Tow,
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As reported in e toxcity portion of this RED, estuarine/marine inveriebrates arc cxtremely
sensitive tr methy | parathion, with the exception of mollusks, The cermainty of this toxicity is
yuite high, GENEFEC and PRZM-EXAMS KOs exceed all LOKC s for all wse scenarios, and
EC50s fon specics such as daphnia (014 ppi) awd mysids (033 ppb} are at concentrations that
have been detected in surface water,

Open literature studies show that use of methy] parathien under normal vse corditinng has
commaminated the estuarinadimaring environment and had an «ffect on estuarine Inverwebrate
spevies, For instance, Fmlayson (19930MRID 44572901) reporicd methyl parathion oxicity to
a myald species {Mepnmysis mercedis), However, the CDPR has performed Cenodaphnia dubla
bioassays concurrently with their surface water sampling, aod repurted oo observable offecws
connected with methyl parathion concentrations since mitipation measures were instinoed in
résponse 10 a decline in striped bass populations,

The followisg mitigation methods have been applied 1o the use of methyl parathion oo rice ¢
centred Ladpole shoomp o Californda: '

1. Planting the seed and quickly flooding fields so thar (he tadpele shrimp eggs do nor mature -
in time 10 significantly damage the cice.

2. ilolding contaminated water on the field longer so that the chemical has time to degrade.

3. Educating rice growers that overuse bas caused resistance.

4. Prescnibing specific equipment for aerial spraying;

5. Use of copper sulfate as an altetnative;

6. Observing 300 foat huffer zooc from bodies of water for acrial sprays.

Mitigation measwres institweed o Califortia for rice may oot be appropriate in other states, For
instance, the wse of copper sulfate and flooding to ¢ontrol tadpole shrimp are ool appropriate
for the Culf States, because the tadpole shrimp is wot a pest in that region. n additon, while
rice in California is grown during the dry season, the Gulf states do ool bave a distinct dry
season. Therefore, water held on a rice feld 8 the Gulf States may flow oft the field during
rain cyemis. .

Finally, mitigation measwres such ag bolding water on 2 field are not applicable for crope such
as cotton, soybeans, hay, corn, and sorghum.

Therefore, given the mappitwle of te RQs for cstuarine/marine invertebrates, and the
avidence of adverse etfects In Califoroia before mitigation was institued, the certainey o the
overall risk Lo esmarine/marioe invertebrates cootinues to be bigh. However, based on the
success California has had in reducing sutFace-water concentrations of methyl parathion, other
mitigation measures lisbed above, such as education, buffer zones, and spray-drifi reduction
measures, are recommended below 2 polentiah ways t0 reducs aquatic exposure of noa-target
orgainsms.
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Im addition w California, where effects on estuarine species has been gbserwed i conneciion
with methy! parathion wse on rice, the coastal areas of the Gulf Suates inelwde 3 vast area of
wedland habetars for cstuarine species. For instance, Texas has over 300 000 acres of tidal
flars, the most in the nation. Tidal fats are an imporiam habiat and feeding prownd for coasial
shorebirds, fish and invertebrates such as crahs, oysters, clams, shrimp and mussals. Texas
ranks second in e nation in total arcy of salt marshes, with about 380, (K0 acree, and third in
the nation In freshwater marshes with approximatety 530300 acres. Freshwater marshes,
which arc locatsd upstream along tiver valleys, support & variey of species of figh, hirds, and
fur-hearing animals, as well as sheimp and crayfish,

Gamne fish, shrimp aod crabs will visit shallow watcr of these estuarine habitats in the lag
spring and swimner when methy] parathion rueeff i likely. Species such as red and black
drum, sea trout and blue crabs spawn in estuaries or sballow hays, and male crabs remain there
afier beeeding. Black drum thrive in water 5o shallow that their backs are exposed, and red
drum feed in water shallow enough that their tails cmerpe fTom the water when they feed.
Ceher imporlant commercial spreies such as yellow flounder and brown, white and pink
shrimp alse spend a portion of their lives in estuaries. Thecefors, mnoff of methyl parathion
iowo shallow aquatic areas 1v likefy o cause hazardous exposwere o pany commercially
IMportant esluAring Apecies.

MMammals

Mcuke and chromic expaesure studies indicate that methyl parathion is very highly toxic io
marumals. Calculated risk quotients exceed at least ooe LOC for all labeled application rates.
Plammals are expected to be ad\-'l:lsl:l:.r alfecied by methyl parathion throogh oral, darmal, and
inhalation exposure pathways.

Herbivores and inscctivorss are more likely than granivores to be adversely affected by oral
methy! parathion exposure, becanse they most consume a greater amout of food m proportion to
theds bodv weight cack day, All herbivore and insectivore LOCy are exceeded after a single
apphicatian of inethyl parathion at the lowest application rate (0.1 Ib aifA), except by the B0 for
the large insect fand source. The single-application LOGS for small (15 g) granivores are all
excoeled at application rates equal ko ar greater than 0.73 [b aidd. All LOCs for 35-gram
granivores are cxceaded for application rates at or above 1.0 1b airA. Therefore, both the cotn and
cotbon uses will result in acute LOC exceedences for these mammals after a single application.

All chronic and reproduction LOCs for grass, foliage and seed are exceeded after a single
application of 0.5 1b aA

The risk posed by exposure to methyl parathion is expected 1o increase wath the oumber of

applications. The minimum aumber of applications as recommended on the Tabel is 2 and the
maxitmu is 10 Acute, chronic, and reproductive RQz are greater for multiple applications. The
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risk assessment B multiple applications to cotton at the wraximum applit;:e;ti{:-n rate of 3 O 1h av'A
predicts the excoedence af every LOWC far herbivares, insectivoras and gramvares of all sizes.

Dermul exposure to methy| parathion is highly likely for mammals. Smiall mammals, such as
meacdoe voles or feld nuce, live in and around the treated Gelds and find it difficult to
impuessible ¢ escape the treated area. In additien, mummals have bare skin showing on the nose
aml feel and must travel through treated crop or nearby edge of grass,

¥oung mammals are expected to be at greater nisk than adults. The young of almos any species
¢at more than adules. [ addiban, very voung mammals are hairless and may be suscepuildle to
dermal exposure from a variety of saurces imcluding residue on the for of the mother.

Eif : L Beneiicial |

The effects af methyl parathion exposure on bees bas long been recornized, aod % reflected in
label [anguage on the Pewmcap-b label. The EECs calculaied for bees and beneficial inseets are
far ahove levels of concern, and & large body of dac submited to EPA and found in the open
literature documents bee mortality and colony destruction eonnected to methyl parathion
exposure, Therefore, (he cerwincy in this assessment is very high.

There has lung been concern abow the effect of Pooncap-M on hees, since micreencapsulaed
raethy) parathion is simiac in size to polien. The warning statement on the Penncap-M label
warns apainsl exposing blooming plants to the pesticide, whether diree(ly or through drifi.
Howewver | the bee-kill incidents derailed in this chapter ipdicate that curreet 1zbe] language and
mitigation measures have not sufficiently reduced the risk of mathy] parathion use to honey
bees. s

EFED rcoommends (hal <uprent label language be strengthened to better avert additional hooey
bee and wild pollinator losses w the foture. Since stndies show that the enmslzifiable
concentrated for mulation is alse very bighly toxic to bees, warsing lasguage found on the
Penncap-M label should be inclwded on the EC label, as well.

[n spite of effons o streogten label language, bowever, it is guite possible that the risks of
methy] parathion exposure to becs cannot be mitigated below levels of concern. The EEC:
calculated in this chapter exceed levels of concern for all application rates (0.1 b aifacre and
above). While efforts bave been made in some States to better ensure that heckeepars are
informed of impending application of methyl parathon to pearby fields, it may not be practical
for beckeepers to move ibeir hives in anticipation of such events.

Persistence of Toxicity

Risks from Methyl Parathicn and Ciber Pesticidis Due to Simulétaneous and Sequential
Applications
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The concern attached to the use of methyl paraditon is compoundsd by uscs of other
argancpbasphates . which share 3 common mode of action (cholinesterase inhibitton), Under
FCHA the risk posed by ditfercnt pesticisdes winth the same mode of action must be considersd
logether. The EC comlrination with ethyl parathion is 1he most obvious example. Ethyl
parsthian i wsed cxtensively on cation and on other crops on which methyl parathion is used.
To the exlent that different OPs are wsed in tink mixes, or in the same area as methyl
parath;'nn,'me risk s compounded. EFED 3 curcenly working on REDs for other OPs which
may be applied simultanecusly with methyl parathion.

Unless the Tabel of a repistered pesticide specifically probibits tank mixing a particular
combination, it i3 legal in the United States 1o mix and simwltanecusly apply pesicides. Tn
additicn, 1ahels may specily unstvals between multiple applications of the same pesticide, bue
do not profibht sequential applications of differear pesticides ot specily an application Tiuerval
in these instances. Experiments completed 1o 1978, and again in 1984, with organophesphate
and carbamate insecticides Jemonsirated that interactivns do occut between organophosphate
and carbamate insecticides, Treatment of laboratory birds with an orpanophosphate and later
with a carbamate resulted ina 5- 10 15-fold decrease in loxicity of the carbamate, whercas
treatment with a carbamate and then an organophosphate resulted o a 3- to B-fold increase in
wxicity of the organophosphate.' - *
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Eifact/d Festicides | tauny
WegwTarlon from
memale arghord LY
Methyl [
parathicn rd
CRLorpyri fos .12 ppm
Captan 3. A pon
Dimethoate q.0F apa
Erefcial fan .10 ppm
- - Carbaryl rrd
YWegetation from
aple orchocd {53
« Methyl
parathion rd
[ Chiofgr1ten F.2% pom
Captan 0,21 pon
Dimcthonte 4.17 pm
Erdaaul ign 5 p
Corbwivl &1 pem
Vegeretion fron
0le ragslly)
Mgt kol
parathlon rud
thilarpye fok B pm
Captan k.33 ppn
Hmathante 0.05 prw
Ercagul fan 002 ppm
Larbaryl el
Yeqerution fram
mole EreeR (0D
Harhy |
parath | e nd
chlarpyrifos 3.¥ pom
Coptan [ -
Bimerhastq rd
Encasal Fan t.ii1 pam
Larbaryl e

e

Table ¥; Tardestr|s, Methyl Parathion Incidents -feey
S ————

Fesigdw dnelyxiz
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Tlele 1; Teprreatrial #echyi Forothien [mc|duepca -Beed

Reslhat BHELysdy

Pasticidas

Haricc that nore @i the orchArd sAmples showed the presence of methyl perachion, alsa
The pesticides Lhet were Tdwhd have the potentiol o kill bees. Howseaf, the
cancentrEticn o The keas shod shRthel parothion. (NCOA S

iy Hor CT= A HiC Hesa
LSO D Reperted arekarer
Hct byl
pararh ion 1.4 ppn
LRl g1 fag 0_f4 ppn
Gartaryl ek
Guthion "

Ted nearby oremirss hod been sprayed WiTh Penncnp-k Gnathyl parathian) and one with
Lorsban Cohloppyritos). Which orchard cenitribuoe] 1o the bee kill is wiknowm. Lt showld
olse be mentionad chat omc of the orchaed erer foye that ho siuays nowm before

sprary ing  {NCDA D

12y Hog wpple [ me Beec
[ repHal TR orchard
Hethyl
porathicn 0,9 anal
1.4 ppn B
Chlorpyridos Q.02 amd
0.08 pm
Erdoul Far nd ond md
Fho=m=t nd ard
re
AEL ) red wind gl
‘Beex showr eapodurs 0o methyl .p.lrll:hi_t.-n ad chierpyr| fo8. Hidwear, the source of the
pesticide is wnknéwt. The closast sppla orcherd had set besn treated this yaar. {HDA]
137 Hot aple | W ) Bess
&f 18res ¥ Rparted orcherd
Herhyl [ Three
parathion sampkex)
' .40, 1.4
k5.2 ppo
Chiprpyrifos
Q.03,
n.as k
Endatalfen F. G pow
Phoamer d, nd &
nd
Guth Lom
nd, rd &
Caroaryl - na
od, red &
rd

The imeestipation did rmor eaat{on ARy wizits ta nesdby' orehasds apd question thow sbout
racert pesticide applicat lorm. Henwar, bew samples did show sethyl paratkion and
ghlorpyrifog poncentrat{ops, (MEDR]

Gfgf%(
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Toble 1. Terrgagrlal Methyl Parathlon [ncigdents -Bees

GrEN 95

Resiche bnalysia

Effectsii

copar cod

L] =1L
archards

Pesticiges

—

Rethyl
marathian 1.5 gy
Chlorpyrifos 0,10 ppem
Endeorsul fam ) el
Fhasnet ™
Guthion ™
Carbaryl nd
Methyl B
parathisn 1.0 pgm
Chiarpyrifos 0.04 g
Engaulf fan rd
Fhoame=t rd .
Garthi oo rud
carbaryl nd
Me=thipl "TT=]
parathisn 3.4 pmo
Chiorpyrifos 0.d ppa
Erdggulfan 35|
Pt L rd
Lasth | om 2.2 pma
Earbaryl mud

Three beskeepers reparred bee kill on this day. T ragector vicitod nearby orchards

bath said they Lekeef ghlowrger]fss but denied u=ing Pemncog-M, {MCHA)
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Tahle 1: Terrestrial Hechyl Porathbon Jncldenrs -REaes
=

Trh TS

EffactsH

repar ted

Resigue Analysis

Aol e
altkard

PeAT I Idos

Mathyt
parathlon
CPenrcap-M )

chigrpyratos
{Lartan)
Eriiocil kan
Phagmet

Guthion

Carbaryl

Item

.3 pin

0,05

g & &

The inspettos gemyld oot determined the aoures 4! rhe sathyrl parsthion ard
chlarpyrifos. CHCDAY

1945 -

C»h

19484 Repar ted {oom parathicon
adult

11 roal

incid- roat woem

ants bt les)

Beex ar pallan

O bags forogeing in Lreatsd flaide.

1997 Mor Barn e Wachyt Beex or pallan Eatected
& Ripovr o Loarm parathd om
imcid- adule
ants roak

Mgl W

Tomnt | gm 1
bue to ireet drift aover the Bives, -

— = e —
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Appendix 3- Distrik uiion of North Americas Brecding aud Wintering Ducks

e WaTampOwl TOMOER iy

AVERAGE DISTRIBUTION OF MNOATH AMERICAM
BREEDING AND WINTERING DUCKS




APFREHNCIX 4:

Birds Observed in Crnrer Field S5tudies
L e —— e =

Bird species okserved in corn field sktudies

Carbofuran Terbufaos Fhorote
1A T* MD (L1
| Paerican Avocet X
Z et ican Caoct
3 American Crow x
4 LrCrican " x X
Goldfinch
I 5. hmerican Kestrel z X
] AMerican o X
Eedstart
7 Americarn Bonin - x X ® X
A American White
Pelican
9 Bald Eagle x
10 2ank Swallow X X X x . |
11 Earn Cer ], -
1? Barn SwWwallow x X X
L3 Black and White
' Warhler
14 Black-bellied
Plorer
15 ° f Blacrk-bellied X
wWhistling-Tuck
16 Black-capped x
thickades
1 Black=craown X
Night Hergn
1= B:ack=-necked x
Etilt
149 Elack-shoulder X
KEite
20 Black Tern

11943
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Birds Obzerved in Corcn Field Studies I
— e —

Cazbefuran Terbhufns | Pharatke
Black-thrcated _—4
Zrkcon Warbler _
22 Black Wulture X # i
23 Blue-gray
Gnabcarher
24 Blus Grosheak x
25 ﬂE]ue JAay bod o 5 X
ZE Bilue—winged Toal
27 Blus-wingar A x
Warhler
20 Bobolink X
£8 Bronzed Cowbird
3o OBrown—cresbad
Flycaichar
11 Browvm-headed X X X X
Cowbird
32 Orzwn Pelican
4z Browh Thrasher = A x A
34 Boff-bellied
Eumming Eird
35 Buff~breasted
Jandpiper
an Canada Goose X A
37 Canada Warbler
39 Cedar Waxwing x
39 Caralina Wren A
40 Caspian Tern
11 Cattle Egret bt 4
42 Chickades spp. x
g3 Chimney Swift it X 4]

224156



Bisds Ghserved in Torn Field Studies
e

Hurnt:er Bicd Carbafuran Terbufos | Fhorate
FL L LA TH Mo T
41 IChippinq Cpasraw X X
47 CLiff Swallow x X X
48 Crnomsn Crow A
Q7 Comson Flicker & x
q8 Common Grackle X A A x
a5 Capmaon Ground- b
dere
50 Common oo X
2l Comoon Moorhen X :
0z Comman Nighthawk X
53 ICummGn Enipa x ' X :
5d l Comm i x x X X X
Yellowthroat
55 | Couch’s Kingbird X
to Crow spp. . " =
57 curve-kBilled X
Thrasher
54 Dickciszel X A X
kS Douhle—¢rested '
Cormorant
50 | Dowitcher spp. A
61 bowny Woodperkear x bt A
I L2 I Eastern Kingbird % X X x b
3 Eastern Bluekird X £ 4
a4 Easbern x .8 X X
Meadowlark
&5 Eastern Pewes .4
1] Eaztern Fhoebs X *
BT iEastern Screech X '
s L

= J2i 1%
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Hirds thserved in Cora E;glﬂ Studies

Carpafouran Terb:fns
M
Easlersn Wood-
pakre
(o3 Burasian Tree x
Sparrow
a0 Europsan * x X .4
Starling
T Empidorax
Flycatchers
1z Fleld Sparrow x .4 x
T3 Fizh Crow
T4 Forsktey's Tern
75 Fulvous
Whistling-dnsk
TE Gioszy lbkis
H 1 Grackle Q. i
TH Grasshapper A
Sparrol
[ Lray Cathird A & X X 1.
a9 Gray lactridge x .
41 Great Blue Heron *
B2 Great Crested X x X X
: Flycatcher
ax Great Egret X X
Aq creen Heron x b X
BE% Green~back Hearaon
BE Great-tailed
Grackle
a7 Greater
Tellowlegs
B Grear Kiskades x .
2% Gull =p. Z l




Rirds Chzserved in Corh Field Studies
- o= . - ==

Carbafuran Terkufos | Phorate
FL IL IA T ML MO
Hairy Weoodpecker | X X
91 Herring Gull x X
B2 Hooded Warbler X
93 Hdorned Tack x X
Q94 House Sparraow b x
945 House Hren X X I
GG Inca Dove X
a7 IIndigm Runking " X X LY A
G Eentucky Warbler Pt '
95 ¥Killdeer - h x ® X X
1oad Ladder-backed b
Woodpecker .
10z Lark Sparrow x X .
162 Lapland Lofigspur X .
163 | Laughing Gull X X X '
104 Least Flycaktcher L
105 Least Sandplper X x
1G4 Ieasl. Tern X
107 Lesser Golden X
Flover
104 Lesser x X
Tellowleqgs
145 Lincoln Sparrow 3
110 Littles Blue X X x
Heron : _
111 Long-Hilled X
Curlew
112 Long-hilled X
Dowilkcher
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3irds Observod in Corn Fiaeid studies
=

HMuber Bird Carhmluran Techufcs | Phorale
FL IL LA o Mo “Mn
1112 Lonoc-billed x
ThEasiher
114 Loggcrhead n
Zhrike
115 Magnoliz Wachler
L1g Maltard ks X Y
117 Marzsh Wren
11¢e Herlin P!
119 Mottled Duck X
I 120 Mourning Dove x A X
122 Mute Swan X
122 ¥yiarchas x
Flicatcher
L23 Nashwville X
Harbler
124 Northern X x x =
Bobwhitbe Caail
125 Haorthern X ¥ X "
Cardinak
126 Hortheon Dove x
1271 Morthern Flicker " X -
I 124 Harthern Harrier X ¥
129 Horthern QOricle x
130 Harthern X = )
Mockingbircd
121 Northern Parula 4 X
Fiarbler
137 Northearn Pintail X x
133 Morthern Rough- X
winged Swallow
134 Glive Spartow X

1247 15
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Airds Dhserved in Corn Fiald Studies
Womber Bird Carbofuran Terimfos | Phorate
FL 1L Ik T MD MD
13k Qrcrhas-d Crinle x ot
136 sprey #“ ®
137 Dranbird w
13E Pzafowl ¥ x
129 Pactoral -
Jandpiper
144 Tine warblier X X
141 Fileated =
Woodpecker
14z Pra‘rie Warbler ¥
143 Frothonotary X
Warkler
144 Purple Martin x X
145 Eay-breasted
Markbler
" 145 | Ring-billed Gull X
I 147 Ped-eycd Vireo bt
145 Red-bellied X X
HWoodpecker
145 Fed-breasted X
Groszheak
1545 Red-headed x X A
Woadpecker
151 Fed-zhouldaered X
Hawk
152 Fed-tailed Hawk X
153 Eed-winged " X X X
Blackhird
154 Bing-bhilled Gull X
155 Ring-necked X
Fheasant

L

125 1%




Birds Cheerved in Cormn Field S5tedies
=

Darbhafuran Terbufas | Phaorate
Fl
Foze-braazted
Grasheak
' Ruby -crowned
Kinglekt
| Ruby-Ehroated
i | Haummingbird
160 Raddy Juck #
1€1 Ruddy Turnstona "
162 Fufus—-sided i X
Towheea
e Savannal Sparrow X e X
164 Sharp-shinned bt
) Hawk -
1E5 Scarlet Tanager x 4
1l scizsor-talled
Flvcatchar
167 I Sedge Wren X x i
168E LSemipalmated X
Plovrer
169 semipalmated it
Sandpiperc
170 Solitary A
Sandpiper
171 Snowy Egret A X
l P72 I JonF SPArroW X A X
173 Scilt Sandpiper £
174 | Swainson's Hawk
175 Tennesssa x
Hackhler
L7% ITL‘EE‘. Swallow X n X

265 1%
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Birds Chserved in €orn Field Studies
.
Bomber Bird Carbofurcan Terbufo:s Fhu:atei
L TL IR TX M1 ML

L7 Tricoelor Hari@ X
178 Tropical x
Finghicd
173 Tufted Titmcuse x kit
187 Turkey Vulture X
131 Upland Sandpiper X A
182 YVaesper Sparrow X X
133 Western Kinghirg X
184 Westerrn x
Meadowlarx
185 Western X
Sandpiper
156 Hhite Breasted b 4
Mukhatch
187 White-crowned x
SHE FLoW
LES White-eyed wireo X A
189 White-faced This W X
190 | White-tipped
Dowve
181 white-throated h3 X
. SPAarrow
ig2 White=winged i
Dova
193 Willet x
194 Willow x
Flycatcher
19% Wilson's x
Fhalarope
196 Wil=zan's Warbler x
187 Wood Duck X

2413



Carhofuran

FLarate

Vicod Etﬁfk

Th

1950 Wood Thrush h H

20 Worm—eating X
warbler

211 Yallow-billed X X
cushkon

Z027 Yellow-breasted S X X
Chat

. 2ok Tellow-headed

Blackhicd
Yellow=rumpeadd %

warkblier

Yellow Warkler




Appendiz 5- Aquatic and Terrestrial Tncidents with Methyl Parathion

e —————

i

bouat B Methyl Pargthron [ncidants —I
—u———
[T R HEE Effectsi Cregs 1 Eesigue Analyses | £hE
Data
Iten | Lonc. ¢ ppn)
15 " Flsh TG cotcen AL Hare= Ly ] mare ’
Br20s73

tccardiry (0 sumary of Reported OOT, Erdrin, ord Methyl Porothion Epieodes [nwallng Flsh Erom 1967
te Fehruary, 19M0 there was & lacge fioh kvt in Aloboma. Methyl ard Luthicn hed Bean Bpplied
aarial |y Lo ol jacenc cotcon fielda The wsdk af the Kill aod or= corsigdersd To haye Beeh rhe case of
rha incidmmt. !

ar Fhzh
a7 147

unkriown caTign AL Hane= Mo Mo

Aogersueg to fsumnary of Reported COT, Erdrin, sed Hethyl Pacsthion Epicodes [nwealing Flsh from 1967
to Febriary, 19757 there wes 8 T16h Kill i Alabamn. Follewfrg aarigl opplicabicon of methyl parathion
ard wi®lr i o Cocton, an wkneet ikyr of fish was killed, Ras{dusi of toxophenc and oodrioe im the

(| fish were 4.0 ard 8.15% opn, respeeTively

L Tlzh
TS

a1, 0 Carton AL lake water

1.9 ey L Loy

Accardirg r¢ Jsummary of feperisd DPT, Encrin, and Hethyl Parathien Episoces [nwaling Fish froo 1957 Il
to February, 1975 there was a8 Flzh K111 In alabena. all of the weEsr panples tpken fron the Loke
revesbed the presefce of endrin {0.58 ? ard methyl parathion (1.4 ppl

£ty Finh
TREATY

4 HR AL Hone Heeiae Noee

Aecording ta ffsumary of Repovead DOF, Erdrin, snd Methyl Parerhion Episcdes lrvoling Fiah from 1947
ta Februry, 475" there wz @ f1gh kill in Alabame. The {nicrmtion ic thet methyl parathicn snd
end-in wera invalved in the f5aN E1L1- Ha cantirmatory dote were givern.

i 24, 300 Caston AL o Mone Hone
BfPrTE Surif sl
Tl Lrruth
buffalo
Carp
BLpegitl

Aceording to Jaummary of Reported DOY,- Erdrde, ord Mothrel Parmthion £pfasses 1meobing Fish fron 19467
ta Februmry, 1975 thers was 2 fish ETEL 1m Alabame, Doring the Tmestigathon, the imoestigators
chearwed the aeriml applicarion of pesticide te seicon, It unc reported that prier bo the fish kifl
thers Mad similar pppl AT 10NE nade while i Wag rainipg, Endrin wes Found im Che Water sorples and
akad §n rha carp.

fy ] e
T3 S IR

Lk, rmr Cotton R - Hene Wew Hea

Atgording to Jsummry of Raported OO, Erdrin, &md Mathyl Parathion Epizodes Lieiing Fizh from 1967
tp Feldwdry, 197%™ there was 3 T{ah Xild in Arkensat 6o July {975, Aeriol spplication of pesticides
fpresutably ong or eore of these wecloded in the title of This repartl to a reacker eotEon field wos
presared [0 be The cause.

T thires Tk Catton AR o Hone e
Bratsfe Carfich
Wi racer

According to Jsumnery of Reparted [OT, Endrin, ond Methyl Parachien Episodes bmmlirg -Flah frem 1967
te Februacy, T9TEY there was 3 figh K141 in Arkoncas in on Augsr 2%, WM. A comercial cacfish farm
putfered the death of fizh in four of chele poncc . Eeportly, the peerby fobton Fielde heed Do traeated
uring the same pEraod,

By Catfish Lin ke

ez |

CoTeon LA WakerT Hegative Mo

1299 126



dquatic Methyl Parathion Incidents

—
N f Spocien Effecesd crep 5k Res i Anglvdeg
Dare
1 Lem Cong, [fyauy

Tna f7sh kill acourred 10 the private cotfish pand. Lovestldation, made by GEQ ard LLAF, revealed o
catkten field, west wof tht pond, which hod been treacd with peat iciges 8-3-%1. Watec samples, taken as
investigation Je5090, wars megative for suspected irdecticides Subprofos and Methoyrl parathion. There
Werg low OO0 resdings In @rdes af the pond and atgal bleam wos ewidenT by BriiLianT grean coloring in

archs of the EEL therefire tRd Iewvestigators felt Prhat algal Eiosl csgped (ha FrahkiLr,
ar ctatfish 2 Calton LA - Water nang
TrEa e shad, ALL
bt in Sl T Pers el we
bl falo, For  boty '
gaee Arire Fich Cheis i £l 5

pnd Lhe runoff exited into Cruyws Lake, then vitecls Lake Lefounrehs, mrd ultimately Loke Cofosrche.
Varying aguciss af shad, bawflp buifale, gac oo, and catlfioh were Eilleg grd the oeaths uere
atiy|luted ba profersfos ard methyl parsthion [based on analyses of water, pedimanke, srd fizh by che '
Ll Scmeal of veterinory medicive B me dotet were included im0 Che fepart on weich but ro dats were

Luracron ard methyl paratkion had boen applied to & Large acresge of catten, but a heawy rain follawed “

included Im the repart on which this nareative 15 based.
144 Vit | grs Hnknowmn Doy g, LA woter Nl | wi Hera
_FrFetl] b1 11

Cyamizine 5.3% =

Fizh KILY an Crew Loke was [Hekstigeted B DEQ znad LDAF. Ml tiple typee of dosd Fish were cbhserwed, 00
Levels werh low, 1.7-2.8_ WeLer gomplas were negative for oethyl parachlon ged 5,53 ppb for cpanizie,
o [ewel Ipeifegions ko couse fish qortalscy. LD detcomwined that Low [ wgd reAponsible for the fish
martalily.

T3

L‘I'I.f fiah Unknown Colidn LA Mone it ] Mo

ocertifled spplicocor aerizlly treated corton fieloe with methyl parsthion and srdoxulfon on FAETERL.
Tthese= p=srichcieg were opplied according t@ 106 Laketed concentration med Fecommirabigion, The
applicotion follased 1,39 foches rainfall, which semped raroff bo Joets Bayou &5 Che f{elda traated
apre located on both zFdes of the Baveu. the Louis|ee Departmene of Agriculture & Pighary {LOAF)
julntly imvectigoted this Ueeldenr. The wnter samples €afem from rhe Bavou were tested arwd dekesoed
the pregarcs af methyl parathion snorg ocher pesticides. LOAF concluied chab both of these pesticides,
WA concluded rhat bath of the=e peaciciden ara bt killed the fith, Copesntrabions of profenofot e
the water wete anly 042 and 1,06 peh, bl profenotos concentretions §n ehed Meecle wete TA2 and

124 Shad Thersporets totton LA rathyl 0.12 fpky u
Brarad Carp _Er’il’h"ﬂﬂ
niraZ ing 247 pob [I
promet Fyry 0.4 pph
evarnz | ne [u [
|y 1urezon a, 1%
|_netolachier .57
D'I.'\'I:Iftrll\:lfl:l! 1.14

1564126
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Agaris Wethyl Parathion Lncidenty

Effum:r /M CLrop .13 Eocics Anolyses CnE

| 2w Conc. [ ppml J

An exrencive fish XiLL tock $Llech in Crow Lake on Augqust &, 'P96, A waricty of pesticides? was found
in Ry wdiar buc che Low dipsicleed adppen content may also heve Beadn @ foctor in the deaths of the
fieh, Concentratioms of peederntos in the waker werk afly 0,62 ard 4B pob, but profemofos
ConcEPEraTian in the ghed Mgsele weore T2 and 63 peb, ard eomentrations in the lewsr wers 100 And
1181 ppb. [n the judgemesnt of Or. Jay Meons, codardinator of che fish kill immestigaticon tesn st LS50,
proferofos Was respansibie fur che fise kill, Arother Factgs, howover, was the low dissolyed osysges
content £M.8 co 3_DF whick alog ba toaic.

137 Blusgill hurdrds.

s 2381

EPray Bntaring the watér, Methy! parathion whs sprayes, and there was @ figh kil 10 & e ghboring
pond rear the covn of Rorerdals, Mo, Ha resider sealyobd wes prowided. The owrter My dvan havs boon
the ore doaing the spraying, seed Thg foncornowos The STALUE of the hooe water supply.

ity fiszh
By 108

2hl_EI0 Catton AL Worm e Homwe

Mard thon 260,000 ¢ 1ah ware kilied along a 16 mila atretch of the Big Herce Creake that Flous into the
Teppage River_ b p=itlcioe product (oode by FWMC Corg, of Philodeiphiay, centeining mechyl parothion
ord eudpguitan, uss spraved by airplnes ond tractor-type spplicatars oo sbout 10 fama im aerly
Mgusk. FRaerly thareafter, heayy rairs washed the pesrigide proguct nta the creek. Aeports Bnddcace
thet the upraying was done withis the guidelimes on the Letal Eut the results chow that the proviodors
o the label dhould be ravised, Thee peaoet containe both ergfcsul far sngd methyl parathion, Bue anly
the rosults of the endosel lon snalyses were ¢lbed in asazsning the ceuge of the fich kill. The
mudanul fan concentratien wan high enough te. k0l figh, Mathyl parsthlon copesntrgtion 1s knoem. The
Afobemd Dept.af Enviromsnral Manogenant, the Depesmants of Ageiculiure wsd Trgpery, Public deslth
anwd fenwryaticn ard Nafural Begources iny=+7igacsd the fish %ill. Théy concluded that some of the
Fimlok: wharg the pesticices Wora gpplied may be sLSghely clozer to the Greek Tham the 200 feet
sp=cified. A warnirg %o this &ffeer i9 corried ont he lecflet distriboted with the praduet Buk no
mention of I€ va mac an the Labe] .

154 Mul LeT Tonate Mot [ Machyl 0,27 ppm
405 M i Rapartod parathion :
Blu= erab - Romrloyver
pcterT clheek
Mus=sel -Waker
Englasulfan 1
and L1
Léengarmimh 0. 1646 wred
Cpamk 035 ppbe,
“WaTar respectively
4, 140 prb )
~-Fish
Haul aver Crga
Fish 0.5 and 0.6
I:t;'i'\t'.

Urtkremm o] Wil Mare Ko
MiELse- Ho mention of wearher conditions wog @edd in che report. Evidenily 5C wed A caxe of an gerial

/

18 )36

ta
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ATmLlc Berhyl Parathion [ncidercs
S—— =
Ha, S Species TFFmar[fE Crop Sk Resitua Anal yses ChE
Data
1tom Canc. Lppm)
Toxaphee Hone
Haulaver cresk.
TWaTEr 5.5 14 1740
[r 3]
-Husge | 0,45 Lk 2.0k
e
-thefer flesh .44 ppm

fThis fish =nd ppeter gi%l toak ploce in Lésdérwsh Cresk (Wadmalew 15lendd end Haulpsqr Trgak {Hwy D03
ifboth nmar Sharlestmn S0) ¢wqr on zakendsd pecicd. Sprayiod Toak slecd on April 3, Follcued By rplm on
Aprild, ard reparted Fisk Esily Bpr:d 97 then spraying totk Blace of maciy 12, ol Levedd By radn on
Al 13, ond fishkitls reported the sene doy. Barause of the tidal natwds af the creek, seysrenTly
therd wRrd Ricuations in which cAfGBEGEE Were washod out to cpen waleér and, later, wathe=d back. For
thesoe ghef oThie reasors it would be AiFFicult fo asrablish quentitative estinates of the marbers
irmeolved, AlL spplleations were nerisl, The reparied uat iscued by SC Wildlife and Marine Resources

Bept.

16 Freh
14511473

0, 009 g Area X N | [\ ] 8o

Aeecrding to Jeuwwary of Reported 001, Erdrin, amd Methyl Parathicn Eprecdds Irpling Flgh tram 1947
1o Fgbruary, 19750 . there wag B vAry l.n.r1;|= fish kill in Tesns on Hovesbeer 11, 19T, There fare 2040 00
Figk k11led but particulart absut che eyt were oot availsbie. For the parpodes of this repsrr 1t 1s
osuwnee] That DOT, erdring or methyl parathlon mey have been responnible.

17 Flan s00
ErATsTS 5 R,

Ap aras FA Vater 317 pph

Azcarding to Jsumary of Geacoen OPT, Engrin, aod Methyl Pacathicn Egldocdes Irvaling Fiph Trom 1947
fo Faeruary, 1975m there was a Flak i1l In penneyivania on dugust 17, 197, OF che 500 flan k{1led,
appraringtely POX were troot. B factor wn the fish kil was that thers wefe Pesvy F a6 folloWimg the
appl feublon af pasticice ta a field sdjssmt (o & pond. Parathion wes found in 2 watar tamele Rk
brelow rhy pord, ar o concentration of 0,17 polb, Thare wes no enalycis of the ish Fleth 1ncluded 1R the
repeT?.

187 . Mullex 3%, M Soybemta |- WC Hianat Mo
pretem Perch

Eel

Shod

dccarding ta iumssry of Eeported 00T, Endrin, and Hethyl Parathien Epdsedes Impling Fish from 1967
to Februory, 975" t4ere wod & 1|&h kil in Wartn Carolina on Rugust 27, 1970, Mhale gpraving o
Maybaan Field with methyl perathion, @b sarial applicetar overflew & calrage caral csugung the deasth
of & wige wericoy and grest rimber af figh,
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r.iﬂ;.;:-.r-.:ri|-..;| ta Jsumnary of Rapgerod 00, Erdring and darhyl Perakhion Episodes Irveling Flsh from 15a7T
tg Fubruary, 19750 there pas & fich kbl in Nerth Carolina on Augiek 12, 1976, The vlcripn were w5

lgeldfiph, and toraphere aid swibyl parothion were fosted |m ctho gross ord leswes reat che fieh pond.
Bl Figh L4030 Urkeresem e Mathyl 25.0 ppb Herta
313573 pArashbon
Eredrin .3 poh

becording to fsumary of Repoced DT, Erdrin, oned Hethyl Parschion Epizodes brwalieg Flsh from 1547
te Pebruary, T9TSH there wee m Lhege fich kill in MIsEodrl om Augusk 13, 197 The cource of the
ComtnRiratlon #ed unkrawn bot, of four peber samples, cne conteliid £, ppb endrin end 25.0 poio mathyd
pocathion,

4 3 Hon-gene 15 130 Cranbeerrien | Wt hethrl Hone
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HWRC T LiL 130

1 iredeir
-Fizh ared
water

pccarding to [fiumasy of Reported OOT, Engiim, and Methyl Parsthion Eplacden [nwallng §leh from 194T
to Fehruary, 1675% thare was a2 large Flah k1Ll in eaczeachacterts o daguat 7, 1971 Cranberriad fonarby
|_had been sprayed, ard mechyl parathion s | inglers hod beer detected ih Both the water snd the figh,

2z T 18, 0 T | . Rome Kot Mirte
BT fich Reparted

According te JEumnary af Keported 80T, Erdrin, ard Methyl favaThlon Episodes bmal (ng Figh from 1947
ta Fchrumry, 1978% there was 2 lerge f1ah kidl Massechusetes s Muguet 4. V971, Methyl parathlon med
Baen wpcayed o rream 2 days before the Y100 @l was suspected to e the oagse of the ircident;
hiwgugr . the reperted ipdicates that Low dicgolwed aowpgen nay have conOribuoed to the problet.
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114 ]

Conc, [ pRm)

Che

fccardirg ta Jiummery 9f Kaparted COT, Endrin, and Methyl Parsthion Episodes [nwouing FISh frem 1967
ta Fchruary, 1975 [merad 4oz 2 large fish kIl ab & minecn fore in Louisiann an aogest 12, TRFL, AR
&djac=at cottan Feeld had bekem spraved With a mexture of erdrin and methyl parsthiol, Tha Berial
arplicotar wowld meg édne Using towaphere buc the fish sanples contained .01 toksfh4rs asd 0, T pon
erndrin. This waz al [egedl

dccidental misuee .
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Accaording to [Jummery of Repected DM, Endrin, ard Bethwl Parethice Eplasdes [nwaling Flsy from 1967
to February, TP75% theed wak & large fish kill in Loaisisne oo Septerber 32, 1978, The refmrr cTated
thot 1,250, (A0 colden were killed wnen there was s drift of metnpl parathion 1HLe B Witrkie farm,

ThF
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Accmning [o JEumwnary of Reported A0T, Ewdrin, s Machyl Parachion Epi:-:dc-s- lmraling fish from 1967
in Febxyary, WTS" thero was fish kilf i Georgia on heeat 4, 1973 Methyl parsthion and endrin were
thowght [0 ke che cayse ol the desth.
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Terrests{nl Mathyl Purathion Ircidents

Accordirmg o l:SLrnqry of Peported 06T, Erndris, abd Mathyl Pargthion Episcdes Imvolirg Fich from 1267
ta february, 1PM" chere was tizh kill in Lowldlans of Augusr &, 1973 Aorial spplication of
pesticices to ad)ecent coibon ficlds was the came of the ImGldenc, The gpecies of fish were rat
Listed in the repart Bt the Broobooun was #0X game= fish ard 105 Ren-

Retlcher Aralysis
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l|n 1967 khers wey o néli@uabls decling in the pheosant poporlasion in wesT-centryl Uewqds, The ceclire wme g
2gwgre That it cesulféd In 8 choged hunting seasco in Nevaders pajor pheassT aress of Lyen ciuity Cimlth e
Hussn Yaltews]. A breediry pepolacion peak was roached in T96h whith wos fellcded by o ckarp ol Sas 1o The
1967 ta 1968 ard & slighT recdvery 1 R8P It Is indiceted that from 19856 10 17969 the moaT Maably
diffaramce in the 1956 hunting fearcn bop and the additicnal and comeenTraTed smshoaie wpss cpraping altalfa
felds, which in Nevsds are Bripgry pheasant mesting areas, with ethyl apd mathel parachien,

echy parothian is vsed, thriugh sarsoel opplication, far contrel of AlERlIA pairg amd 10 gararatly applied
Ewetwnrer nid-May and mid-Juwrts. This cerrelates closeby wleh the pegk of the pheasant hatch wn Mewoda. Field
ard | ataretery studies corukeeieed 1m 194 showed that the wes of methyl perachion 22 a pesticide in alfalfa
1ielde can result in sotarantial mortality {295} of the 17120 day ofd phaskAncs $hicks urder mioiman expogure
zoredi Crans) (NDFGIMEIE Ho, a4 3430401

2/ Canada winter ™ Hery Hone
1982 PCESE, <. 05d uheat

ather

GEESRE, 3T

dugkp 11K 4
Bin fear dreldonts, 210 winterirg Chrode geese (2,050 ac plays Lekasd, 17 ‘other goese ond . in one ircident,
100 dk:ks, ware killed by parathlon of parethionfsethyl zarathlon ir wars opspected to have been kilied oy
parathiot, Wintarirg batd esgles tHalyheebys {gucocepholus) howe Desn soaeraed fescing on goose thought o
hewe been died fron parothion poisonind, Teo potcen eogles (Aouila chipkeTon) ware coeerved foeding on
carcasses of geosh Ellled inm Swither Cul..l'i'[L,I tFlickirger et al. 1991 M0MAID He. @ 43430003
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A sub-scult wale pategring faleon was found In e deio] Liteeed condition wed ol ed. & necropsy shosed that The
bird had » broken reck Bur the onalyzis of ércp, 9irzard, o intestine showed the prasence of oethyl
patathion, dieldrin, and deprodetas of poT ond chlordew the prebgbly contributed o [bp dsath. (VDLEFY

3¢ Suwn L Lows & Borlmy e Wathyl 0.3
Fr11,9n Pt on
Ethyrl .65

f parathion

Ayriol opplicaticn Clewn Creg 6-% [othyl and methyl parsthlsn) to bacley went aWry fR thet tog drifted
roWarde & noighborirg farmatesd, killing swallows nesting vl o dogruny and possibly efdsrgaring the he=alth
of ras{dents Living there (otrofy emorf/ccrangs taste im feldth}, Roecrded teoperaTure Wasg 7T Spgrass Fo

The cotwmrslgl applicator was foud |lebie to w finding of mitdemearsre gpraying P50 scres oub of 1110 tatal
for contral oF s

Product Lmed wes Clesn-Crop 4-1 o flowsble Focmildtion spplisd o 0.75 o 1.0 LES & b. /A, (WDOAFD)

1 Praire 3 Wintar MO bird braih SR
-3 - chickens Wheat




the thres degd praire chickens were foudt in commectian With resecarch on theic habitats and moeenonts. The
radiced birch wtry 1n or m2or recently (omy 22, 19923 treated wimter wheot. The wheat wes treated far
armmywarnes WEER Fararpray k-3 which conteins 3 mistures of n=thyl sard =thy| parathion.¢sooas
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[MCDAPE: Merch Dakora ae=paripent of Aagricolture, Pesticide bivisicn
LHLFGY Mewdy Daparceant of Fish ond Eaoe

[YAOS|FY Yisglnla paperoment af Gome and Inlona Fisheries
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