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Risk Assessment for the ethyl

parathion RED. It includes suggestions for labeling and mitigation measures and identifies gaps
and uncertainties resulting from outstanding data requirements. The assessment identified the
following major issues of concern:

.. Ethyl parathion is very hlghly toxic to birds, ﬁsh, aquatic invertebrates and small
mammals, and poses a high acute risk to birds, mammals, and aquatic invertebrates, as
well as high reproductive and ecological chronic risk to birds.

«  Ethyl parathion is very highly toxic to pollinating inserts such as bees, and has a well
documented history of bee-kill incidents. ‘
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Use Characterization
The environmental risk assessment is based on the following use information for ethyl parathion:

. Ethyl parathion is an organophosphate insecticide registered for use on 9 crops.
Sunflower, sorghum, and corn account for about two-thirds of the 2.3 million pounds
used annually. . ” : '

. The maximum single application rate (1 Ib. ai/acre) is for cotton and sorghum.y Six
~ seasonal applications are permissible at a minimum 7 day interval, for a maximum seasonal
~ rate of 6 Ib. a/acre.

Ecological Risk Characterization

EFED concludes with a great deal of certainty that the use of ethyl parathion poses a high risk to -
nontarget organisms in terrestrial and aquatic environments. The toxicological and exposure data
suggest strongly that acute and chronic effects on birds, acute effects on bees, and acute effects
on aquatic invertebrates are likely to occur as a result of ethyl parathion applications.

Substantial data suggest that the cverall ecological risk from methyl parathion is quite high:

. Ethy! parathion is “very highly toxic” to birds, and RQs calculated for avian effects far
exceed levels of concern. The level of certainty in this assessment is high. Studies cited in
this chapter indicate that a suite of effects occur with short exposure to ethyl parathion.

" These‘include direct mortality, chronic as well as acute sublethal effects such as
reproductive effects from acute exposure. Studies with the similar but less toxic
organophosphate methyl parathion suggest other possibilities such as changes in maternal
care and viability of young birds, and increased susceptibility to predation.

. The aquatic RQs are calculated based on PRZM-EXAMS simulations, which may
overestimate exposure levels. However, the resulting risk quotients are so high that the
aquatic invertebrates LOCs would be exceeded with even an order-of-magnitude
reduction in the RQs.

e Extensive incident data compiled for ethyl parathion confirm adverse effects to both

‘ humans and wildlife. There are extensive incident data linking ethyl parathionto
accidental and intentional poisoning of humans as reported in OPP’s Notice of Intent to .
Cancel. These poisonings include sublethal effects, and in some cases, mortality. wildlife
incident data link bird and mammal mortality to ethyl parathion use. These exposures

have been associated with labeled uses, acqidental exposures, and intentional misuses of
ethyl parathion: o
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The uncertainty in the environmental fate database for the highly toxic degradate ethyl paraoxon
may lead to an underestimation of avian and mammalian exposure to biologically active ethyl
parathion residues. This point is particularly important because degradation of parent to ethyl
paraoxon on the surfaces of leaves and avian food items may result in a prolonged exposure to
toxic residues which can result in acute-and/or chronic effects to birds, mammals, and reptiles.

Water Resources Assessment

The water resource assessment, based on the known fate propertiés of ethyl parathlon along with
limited monitoring data, concludes:

. Ethyl parathion is not likely to move appreciably through the soil to ground water, except
in areas where the ground water is particularly vulnerable sites (e.g. shallow depth to
ground water, highly permeable soils w1th low sorption capacities). -

. Ethyl parathion.can be expected to move to surface water via runoff or spray drift. Ethyl
parathion has been detected at low concentrations (< 0.14 ppb) in non-targeted surface-
water monitoring programs, but these instances are rare, and isolated. There are no
targeted monitoring data for ethyl parathion. Monitoring programs in the State of
California and urban runoff studies indicate very few detections (< 2.5 ppb) of ethyl
parathion. These monitoring data were taken before the imposition of mitigation
requirements such as a 100 foot downwind buffer for aerial sprays.

. Estimated concentrations of ethyl parathion in surface-water and ground water sources of
" drinking water (DWEC) were based on PRZM-EXAMS simulations, due to inadequate
direct drinking-water monitoring data. Estimated drinking water concentrations for HED
were derived using model simulations of the maximum cotton use rates. The DWEC for
surface water were 36.29 ug/L for acute risk and 0.30 pg/L for chronic risk. The DWEC
for ground water is 1.21 pg/L. '

° EFED believes, qualitatively, that ethyl parathion is not likely to pose a signiﬁcant chronic
risk to dnnkmg water nationally. Targeted and non-targeted monitoring data over many
years have yielded a low detection rate in both surface water and ground water.

A first-tier assessment of possible transport of the major degradate 4-nitrophenol -

. (paranitrophenol) to ground water and surface water is included in this chapter. This degradate is
toxic, but since it has a different mode of action than ethyl parathion and ethyl paraoxon, it is not -
included in HED’s tolerance expression. Because Tier 1 environmental fate and transport
modeling of ethyl paraoxon was not possible, it was assumed that the mass of ethyl paraoxon in
drinking water cannot physically exceed the mass of ethyl parathion. Therefore, it was assumed
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that the concentration of ethyl paraoxon in drinking water cannot exceed the concentration of
ethyl parathion.

There is high uncertainty in the results of this drinking water and aquatic assessment beyond that
introduced by the screening models, because: 1) the lack of monitoring data for ethyl parathion
and ethyl paraoxon in drinking water 2.) the inability to evaluate the fate and transport of ethyl
paraoxon, a toxicological important degradate, 3.) uncertainties inherent in the surface-water and
ground-water models, and in the assumptions used in these simulations.



Data Gaps

Environmental Fate: Most environmental fate data requirements for ethyl parathion have been
satisfied. However, the following study requirements have not been fully satisfied:

. 162-3 Anaerobié aquatic metabolism
. .162-_4 Aerobic aquatic metabolism
. 163-1" Leaching and adsorption/desorpti'oﬁ (soils were autoclaved, need co@atow ‘
data) . -
e 164-1 Terrestrial field dissipation
e 164-2 Aquatib field dissipation

165-4 Accumulation in Fish (165-4).

Ih addition, a major data gap in the environmental fate assessment is the lack of fate and transport
data for ethyl paraoxon. Although foliar dissipation studies are not routinely required, a complete
environmental assessment for ethyl parathion and its degradates requires an understanding of the -
routes ‘and rates of dissipation from foliage. This information is needed because ethyl parathion is
applied to foliage.
Ecological Effects: The ecol»gical tbxicity data base is complete except:
e 122-1(a) Seed Germination/Seedling Emergence,
. 1'22-1(b) Vegetativé Vigor,

K 122-2 Aquatic Plant Growth.
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Mitigation Recommendations

Potentially effective mitigation measures available for methyl parathion are limited by what has
already been put in place. Ethyl parathion has been a Restricted Use chemical because of human

- health and ecological effects since 1978. The number of crops to which ethyl parathion is applied,
and the associated use rates, were greatly reduced by Cheminova’s 1991 agreement with the EPA.
In addition, spray-drift language has been in effect since 1991 to protect adjacent people,
properties and water bodies. In spite of these restrictions, however, risk quotients calculated for
this risk assessment are well above LOCs for birds, mammals and freshwater and estuarine/marine
invertebrates. EFED concludes that it may not be possible to reduce the ecologlcal risk posed
" by the normal agricultural use of ethyl parathion below levels of concern with further
mitigation measures. However, if ethyl parathion is reregistered, the following mitigation
measures should be considered.

As stated above, the 1991 agreement between EPA and Cheminova reduced maximum labeled
application rates for remaining crops, with a maximum annual rate of 6 1b ai/acre allowed for use
on cotton and sorghum. However, the annual use rates requested by Cheminova may be
significantly higher than actual typical use rates for many crops. EFED suggests that SRRD and
the registrants investigate which uses of ethyl parathion could be maintained with further .
reductions in their maximum application rates.

Current ethyl parathion labels include a 100-foot buffer from water bodies and property lines
(unless written permission to apply is obtained). Consistent with recommendations for methyl
parathion, EFED recommends that the buffer be increased to 300 feet from water bodies. EFED

- is currently awaiting comments from external peer reviewers on the Spray Drift Task Force

~ (SDTF) laboratory and field database and AgDRIFT, a spray-drift simulation model. EFED
hopes to use AgDRIFT as a sanctioned risk assessment tool to refine its evaluation of appropriate
buffer zones for spray drift mitigation. Once the use of AgDRIFT has been approved, EFED and
Cheminova can reconsider how wide a buffer would be appropriate for ethyl parathion.

The bee-kill incidents reported in the chapter'indicate that current label language and mitigation
measures have not sufficiently reduced the risk of ethyl parathion use to honey bees. EFED
recommends that current label language be strengthened to better avert additional honey bee and
wild pollinator losses in the future. EPA has participated in he State Labeling Issues Panel (SLIP)
to develop appropriate language for the ethyl parathlon label. This panel included representatlves
from the following groups, Staxe or Federal agencies or departments:

Apiary Inspectors of America (state of Washington)

North Carolina Department of Agriculture

South Dakota Department of Agriculture : .
New Jersey Department of Environmental Protection

Washington Department of Agriculture

>
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Nebraska Department of Agriculture
Arizona Department of Agriculture
EPA Regions 1-10

American Beekeeping Federation
‘American Honey Producers
Agriculture Retailers Association
National Aviation Association
American Farm Bureau
Washington State University

EPA, OPP, EFED

OECA, OC, AB

OPP,RD

OPP, FEAD, PRSB

With input from these organizations, labeling changes are being considered by the Office of
Pesticide Programs’ Field and External Affairs Division and the bee expert from the
Environmental Fate and Effects Division. A draft Pesticide Registration Notice would add the -
following language to the ethyl parathion label:

This product is highly toxic to bees during application and for __ (hours or days)* after
application, Bees may be present due to blooming or pollen shedding crops or weeds in
the treatment area and adjacent areas. Do not apply this product if this pesticide will be
toxic to bees that are present or are likely to be present in the treatment area or in adjacent
areas. Your state or tribal pesticide agency may have additional regulatory requirements.
Also, your local cooperative extension office may have recommendations for the

" protection of bees. '

*The time period to be inserted is-based on bee toxicity data for the product.

“For non-public health uses, do not apply if this pesticide will be toxic to bees that are present or
are likely to be present due to bloom or pollen shed.” :

Definitions of key terms in the above statements include:

Blooming crops (including cover crops) - 5 or more blooms per square yard on the
average in a given field or one or more open blooms per tree or vine in an orchard or
vineyard. Blooming crops that are not attractive to bees include, but are not limited to:
barley, lentils, white blossomed peas, second bloom of pears, potatoes and wheat.

Blooming weeds - 5 or more open weed blooms per square yard on the average for the
area being measured for ground cover in orchards or vineyards, fence lines, ditch banks, or
field, vineyard or orchard edges.
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Pollen shedding corn - ten percent or more of the corn plants in any one quarter portion
of that field are showing spike anthers.

This labeling has been given to the SLIP and presented to the State/F TFRA Issues Research
Evaluation Group (SFIREG).

SRRD/SRB has suggested long-term pollinator protection awareness and training programs as
another potential mitigation measure. The registrants should sponsor long-term pollinator
protection awareness and training programs, which would be mandatory for pest control
operators applying for certification or recertification. A new section on bee protection could be
added to the materials on which pest control operators are tested. A manual could be published
that addresses the importance of native and commercial pollinators, the recognition of common
native and commercial bees, pollinator protection measures, and methods for rapidly determining
the relative abundance of blooming crop and non-crop plants in the area to be sprayed.

Although these 2 methods of mitigation would be expected to reduce bee kills it is difficult to
prevent hive contamination because bees can forage so far from the hive. Also, labeling which -
warns a beekeeper of an application may not be practical. Hives are heavy and not easily moved.
In some cases it is necessary to move a large number of hives which may be impractical.

EFED suggests that the following language be included on the appropriate labels.

Statement to minimize the potential for surface water contamination for all end-use
products:

' This chemical can contaminate surface water through aerial spray applications. Under
some conditions, it may also have a high potential for runoff into surface water after
application. These include poorly draining or wet soils with readily visible slopes toward
adjacent surface waters, frequently flooded areas, areas overiaying extremely shallow
ground water, areas with in-field canals or ditches that drain to surface water, areas not
separated from adjacent surface waters with vegetated filter strips, and areas overlaying
tile drainage systems that drain to surface water. '

Environmental Hazard Labeling - In Addition to Bee Precautionary Statements - '
Manufacturing Use Product
“This pesticide is very highly toxic to aquatic organisms (invertebrates and fish) and
. wildlife. Do not discharge effluent containing this product into lakes, streams, ponds,
estuaries, oceans, or public water unless this product is specifically identified and

addressed in an NPDES permit. Do not discharge effluent containing this product to sewer
systems without previously notifying the sewage treatment plant authority. For guidance,
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contact your State Water Board or Regional Office of the Environmental Protection
Agency.”

Emulsifiable Concentrate and Product with both Parathion and Methyl Parathion

“This pesticide is very highly toxic to aquatic organisms (invertebrates and fish) and
wildlife. Birds in treated areas may be incapacitated, have reduced number of offspring or
killed . Shrimp and other aquatic organisms may be killed at recommended application
rates rates. Do not apply directly to water, to areas where surface water is present or to
intertidal areas below the mean high water mark, unless otherwise permitted in Directions
for Use. Runoff and drift from target areas may be hazardous to aquatic organisms in
adjacent aquatic sites. Do not apply when weather conditions favor drift or runoff from
target areas. Do not contaminate water by cleaning of equipment or dxposal of equipment
washwaters.”

Peer Reviewers

This chapter was peer—rewewed by Dr. Ed Odenerchen, Dr. Ed Fite, Mr. Brian Montague and
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1. ENVIRONMENTAL RISK ASSESSMENT

a. Use Characterization

Ethyl parathion ((),O-diethyl O-p-nitropheny! phosphorothioate) is a non-systemic,
organophosphate insecticide with a broad spectrum of activity against agricultural insect pests. It
has been used for agricultural pest control worldwide for over 40 years.

Cheminova Agro A/S is the sole producer of the technical ethyl parathion sold in the United
States. Cheminova also produces parathion 8EC emulsifiable concentrate formulation, and a 6-3
" EC mixture with their insecticide methyl parathion. Ethyl parathion is used on nine crops .
including sunflowers, sorghum, alfalfa, cotton, soybeans, barley, canola, and wheat. Sunflowers
constitutes the highest use (23.43% of the ethyl parathion) among the nine crops. ‘

The majority of ethyl parathion is used in the Central Plains including North Dakota, South
Dakota, Nebraska, Kansas, Colorado, Oklahoma, New Mexico, and Texas. There are six other-
states with pockets of high use which include Arizona, Georgia, Alabama, Washington, Montana,
and Delaware. The use of ethyl parathion according to state, ranked by usage data, is North
Dakota, Kansas, Oklahoma, and Georgia. The use data indicates that no more than 600,000 Ibs
of ethyl parathion is used annually in the Uiuted States. .

After several human poisoning incidents,:an agreement was reached with Cheminova to limit the
agricultural use of ethyl parathion. In 1992, EPA, in response to a request from Cheminova,
announced the voluntary cancellation of all uses of parathion on fruit, nut, and vegetable crops.

. The only uses retained were those nine crops listed above.

Furthermore, a label restriction was required for ethyl parathion to reduce exposure to agricultural
workers. This restriction mandates that ethyl parathion can only be applied by commercially
certified aerial applicators and that treated crops may not be harvested by hand. Ethyl parathion
is available only in closed handling systems for aerial applications. Ethyl parathion cannot be
applied within 100 feet of buildings, public roads, or bodies of water. Also, it cannot be applied
when wind speed exceeds 10 miles per hour. Ethyl parathion should be applied from nozzles
located not more than 75% of the distance from the center of the a:rcraﬁ to the wing tip or
hehcopter rotor tip. .

The current label also contains a language warning of the hazards that this chemical can pose to
human health: ”"Danger- Poisonous if swallowed, inhaled, or absorbed through skin or eyes”. The
label also contains warnings concerning fish, wildlife, and bees: “This pesticide is highly toxic to
fish and wildlife” and “This product is extremely toxic to bees”. .
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b. Exposure Characterization
i. Chemical Profile

1. Common Name: Ethyl Parathion

2. Composition:0,0-diethyl O-p-nitrophenyl phosphorothioate.

3. Class: Organophosphate.

4: Physical/Chemical properties: _ .
Molecular formula: C,;H, ,PSNO; , N
Molecular weight : 291.27 '
Physical state : Pale yellow liquid
Melting point : 6.1°C
Vapor Pressure : 3.5 x 10 mm Hg
Water solubility : 24.0 ppm
Henry’s constant : 6.04 x 1077 atm-m*/mole

Log K(,w 3.83

ii. Environmental Fate
The environmental fate assessment for ethyl parathion is based on acceptable and supplemental
data. All data requirements for ethyl parathion are-fulfilled except for the Anaerobic Aquatic
Metabolism (162-3), Aerobic Aquaic Metabolism (162-4), Batch Equilibrium Soil Column
Leaching (163-1), Terrestrial Field Dissipation (164-1), Aquatic Field Dissipation (164-2), and
Accumulation in Fish (165-4). A common data gap in these studies is associated with the
analytical methods used for identification and quantification of ethyl parathion degradation
products and the lack of confirmatory storage stability data. Since these problems may not be
resolved through submission of additional.data, new studies will be needed to comfirm
supplemental data used in the exposure assessments.

In addition to the Subdivision N data gaps, there are several other data gaps that Jimit a complete
understanding of the environmental fate and transport of ethyl parathion. These data gaps are a
lack of environmental fate and transport data for the highly toxic degradate ethyl paraoxon, and a
lack of foliar interception and dissipation data for ethyl parathion and ethyl paraoxon. Although
these data are not required according to Subdivisior. N guidelines, they would be useful for

: understandmg the fate and transport of ethyl parathion and its degradate ethyl paraoxon, and
therefore the potential for exposure to nontarget organisms.

Ethyl parathlon degradation appears to be dependent on microbially mediated degradation, soil
sorption, and to a lesser extent photodegradation. Ethyl parathion is stable to abiotic hydrolysis
(t,, > 102 days) in buffer solutions at pH 5, 7, and 9. Laboratory studies show that

- photodegration of ethyl parathion also does not appear to be a major route of degradation.
However ethyl parathion may rapidly photodegrade (t,, = 4.4 days) in irradiated aquatic
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environments in the presence of photosensitizers. Photodegradation in the vapor phase can be

~ another route of degradation of ethyl parathion. Minor phototransformation products (< 10% of
applied) were 4-nitrophenol and ethyl paraoxon. Ethyl parathion is moderately persistent (t,,=58
days) in aerobic mineral soils. In contrast, it is metabolized rapidly (t,,=5.2 days) in aerobic
aquatic environments.. Ethyl parathion also degraded rapidly (t,,< 2 days) in anerobic aquatic
‘environments.

The degradation pathways of ethyl parathion are well understood for microorganisms, plants, and
animals. The formation of paraoxon is dependent on oxidative desulfonation (cleavage of P=S
bond to form P=0 bond). This transformation can occur through photooxidation, chemical
oxidation in the presence of dissolved O, in water, oxidixizing agents such chlorine or potassium
permanganate, and enzyme mediated oxidation from oxidases. The predominate degradation (or
detoxification) reaction of ethyl parathion is enzyme catalyzed hydrolysis of ethyl parathion to
form to form p-nitrophenol and diethyl phosphothioate. Alkaline catalyzed abiotic hydrolysis,
however, is another probable degradation (detoxification) pathway. The hydrolysis reaction
entails cleavage of the P-O bond. Under reduced soil conditions, enzyme catalyzed reduction of
the nitro group (-NO,) on the phenyl moiety can lead to the formation -of aminophenols and
ammoparathlons

Supplemental batch equilibrium studies suggest that ethyl parathion is expected to be relatively
immobile (K, = 9.1 to 25.3 ml/g) in mineral soils except in sand soils with low organic matter .
content. Open literature data indicate that the ethyl parathion sorption correlates with soil organic
matter content; ethyl parathion had a mean K of 2720 mV/g (K;=8.1 to 104 ml/g) in eight
mineral soils. In contrast, ethyl paraoxon sorption appears to be highly correlated to clay content.
Ethyl paraoxon had a range of Ks from 0.82 to 49.4 ml/g. The degradate 4-nitrophenol also has
low soil batch equilibrium (K . = 55 ml/g) coefficient. These data suggest that ethyl parathion
may be less mobile in soil when compared with its degradates. Although ethyl parathlon has a
relatively low vapor pressure (3.5x10° mm Hg) and Henry’s Constant (6.04 x 10° 7 atm-m*/mole),
. it has been detected in the vapor phase or adsorbed onto parttculate matter in air monitoring
studies. _

The major route of ethyl parathion dissipation in field studies appears to be dependent on
degradation. The dissipation rate of ethyl parathion is variable (t,,= 3 and 32 days) for cotton
fields in California and Misscuri. In contrast, ethyl parathion rapidly dissipated from flood water
. with half-lives of less than 7 days in rice fields in Missouri and California. Neither ethyl parathion
nor its degradate ethyl paraoxon were detected in soil samples in the aquatic field dissipation
studies. While ethyl parathion does bioconcentrate in fish (BCF 430), depuration is rapid when
source contaminant is removed ( more than 98% reduction in residues after 14-days).
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1. Degradation

Hydrolysis studies (161-1)"(Satisfied | -
(MRID # 40478701) . '
The abiotic hydrolysis study (MRID 40478701) provides accepfable data _tb fulfill the Hydrolysis
(161-1) data requirement for ethyl parathion. These data indicate that ethyl parathion is stable to
abiotic hydrolysis. No additional data are needed at this time. '

Ring-labeled [**C]ethyl parathion (radiochemical purity 98.4%), at 6.8 to 8.1 ppm, hydrolyzed
with half-lives of >30 days in sterile aqueous buffer solutions that were incubated at 25 + 1Cin
amber vials for 30 days. The half-lives of ethyl parathion were 133 days at pH 5, 247 and 356
days at pH 7 (HEPES and Tris buffers, respectively), and 102 days at pH 9. It is noteworthy that
there is high degree of uncertainty on estimated abiotic hydrolysis half-lives because they were
derived through data extrapolation. Several review articles, however, indicate that alkaline
catalyzed hydrolysis is an important abiotic degradation pathway for ethyl parathion (Mulla, et al.-
. 1981; Howard 1991). o ‘ : ’ :

Photodegradation in water (161-2) (Satisfied) .
(MRID # 40644701, 42156001) .

The photodegradation in water studies (MRID 40644701 and 42156001). provide acceptable data

to fulfill the Photodegradation in Water (161-2) data requirement for ethyl parathion. These

studies indicate that ethyl parathion photodegradation in water is highly dependent on the

presence of sensitizers; photosensitizers enhance the photodegradation rate of ethyl parathion.
No additional data are needed at this time. :

Radiolabeled ethyl parathion, at 10 ug/.nl, in sterile, pH 5 buffer solution had a half-life of 30
days when exposed to xenon light (MRID 40644701). In the presence of a photosensitizer
(acetone), the half-life of ethyl parathion was 4.4 days. Ethyl parathion was stable (t,, >203 days)
in dark control treatments. Definitive photodegradation products of ethyl parathion were 4-,
nitrophenol (8.4% of applied ethyl parathion), ethyl paraoxon (3.4% of applied) and CO, (12to
14% of applied). The degradation products, S-phenyl or S-ethyl parathion,were tentatively
detected at a cumulative concentration of 2.3% of applied. Two unidentified degradation
products were detected at concentrations ranging from 11 to 14% of applied. An additional
photodegradation study indicates that ethyl parathion photodegrades to form hydroquinone
(14.2% of applied) and 4-nitrosophenol (5-6% of applied) (MRID 42156001). Also, one
unidentified degradation product was detected (5 to 6% of applied). Similar degradation rates of
ethyl parathion were found in the additional study. Open literature data of review articles indicate
that ethyl parathion photodegradation is enhanced in the presence of natural photosensitizers
(Howard, 1991). Major photodegradates of ethyl parathion are photodegradates are p-nitrophenol
and paraoxon. : '
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Mgmdﬁm&um_ﬂﬂﬁ) (Satisfied)
(MRID # 40647702, 42025501)

The photodegradation on soil studies (MRID 40647702 and 42025501) provide acceptable data
to fulfill the Photodegradation on Soil (161-3) data requirement for ethyl parathion. These
studies indicate that ethyl parathion is relatively persistent to photodegradation on soil surfaces
No additional data are needed at this time.

Radiolabeled ethyl parathion, at 10 ug/g, had a half-life of 73.1 days on a sandy loam soil when
irradiated with xenon light for 28 days. Ethyl parathion had a half-life of 182 days in dark,
control samples. Minor photodegradation products (<10% of applied) were ethyl paraoxon
(3.4% of applied) and 4-nitrophenol (7% of applied). An additional unidentified degradation

- product-(4.8% of applied) was also detected. '

hm&gg_adaxummsmﬂs_ﬂ_ﬁl (Satlsﬁed)
(MRID # 41126601, 42158201)

The photodegradation in air studies (MRID # 41126601, 42158201) provide acceptable data to
fulfill the Photodegradation in Air (161-4) data requiremerit for ethyl parathion. These studies
indicate that ethyl parathion is relatively persistent to vapor phase photodegradation in air. No
additional data are needed at this time.

Radiolabeled ethyl parathion, at 464 ug/ml , had a half-life of 61.4 days in air samples irradiated
with a xenon sun lamp for 30 days. Ethyl parathion had a half-life of 1,117.2 days in dark
controls. A minor photodegradation product (< 10% of applied) was.ethyl paraoxon.
Additionally, two unidentified products were detect.d at concentrations of < 10% of applied.

Open literature data indicate that photo-oxidation is a predominate degradation pathway for ethyl
. parathion.to form ethyl paraoxon (Woodrow et al., 1983). Case studies indicate that ethyl

parathion photodegradation is accelerated by the presence of an oxidant (ozone). Measured
photodegradatwn rates of ethyl parathion in air are on the order of minutes. )

2. Metabohsm

Agr_o.bxsz_smmetathsmﬂ.QLD (Satisfied)
(MRID # 41187601, 42073101)
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The aerobic soil metabolism studies (MRID 41187601 and 42073101) provide acceptable déta to
fulfill the Aerobic Soil Metabolism (162-1) data requirement for ethyl parathion. These data

indicate that ethyl parathion is moderately persistent in aerobic mineral soils. No additional data
are needed at this time. :

Soil extractable ring-labeled [*“Clethyl parathion (radiochemical purity 99.5%), at 9.7 ppm,
degraded with a half-life of 57.6 days in aerobic sandy loam soil incubated in the dark at 25 C and
75% of field capacity. The major degradate of ethyl parathion was identified as CO,. Minor
degradates (<10% of applied) were 4-nitrophenol, ethyl paraoxon, and O,0-bis(4-nitrophenyl)
ethyl phosphate. Unextractable soil [**C]residues comprised a maximum of 49.1% of the applied
at 92 days post-treatment and declined to 36.6% at 366 days. Non-extractable radiolabeled

" residues were tentatively identified as ethyl parathion.

An extensive review article indicates that ethyl parathion persistence can be highly variable (6
weeks to 16 years) in soils (Mulla et al., 1981). A possible factor controlling persistence may be
related to application rate; higher apphcatlon rates appeared to cause greater ethyl parathxon
persistence. The ethyl parathion degradation pathways are well understood for microorganisms;
plants, and animals. In soils, microbial-mediated degradation is an unportant route of dissipation
(Mulla et al, 1981 and Howard, 1991). The formation of paraoxon is dependent on oxidative
desulfonation (cleavage of P=S bond to P=0 bond). This transformation can occur through
photooxidation, chemical oxidation in the presence of dissolved O, in water, oxidixizing agents
such chlorine or potassium permanganate, and enzymatic mediated oxidation from oxidases.
The predominate degradation (detoxificz:;on) reaction of ethyl parathion is enyzme catalyzed
hydrolysis of the ester bond (P-O) which leads to the formation p-mtrophenol and diethyl
phosphothioate. Alkaline catalyzed abiotic hydrolysis, however, is another probable degradation
- pathway (Schwarzenbach, et al. 1993). Under reduced soil conditions, enzyme catalyzed
-reduction of the nitro group can lead to the formation of ammophenols and anunoparathlons

Anaerobic aquatic metabolism studies (162-3) (Supplemental)
(MRLD # 41249801, 42451001)

The anaerobic aquatic metabolism studies (MRID 41249801 and 42451001) provide supplemental
data on the anaerobic aquatic metabolism of ethyl parathion. The data are deemed supplemental
because there are analytical discrepancies between the results of TLC and HPLC methods for
ethyl parathion degradation products and inadequate verification of storage stability studies.  Since
these discrepancies may not be resolved through the submission of additional data, a new study is
needed to confirm the rates and routes of degradatlon of ethyl parathion in anaerobic aquatic
environments.

Radiolabeled ethyl parathion, at9.8 ppm, degraded rapndly (t,,<< 24 hours) in flooded sandy loam
soil when incubated in the dark at 19.2 to 27.8°C for 366 days (MRID 41249801 ). Radiolabelled
ethyl parathion (radlochemxcal purity 99.5%), at 9.4 ppm, degraded with a registrant-calculated -
half-life of 49.2 hours in sandy loam soil that was incubated anaerobically (flooded plus nitrogen
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atmosphere) at approximately 25°C in the dark for 72 hours. 4-nitrophenol and 0,0-bis(4-
nitrophenyl)ethyl phosphate were identified in water and soil samples. Ethyl paraoxon was
tentatively identified in soil samples through HPLC analysis. The quantities of these degradates
cannot be assessed because of discrepancies between the results of TLC and HPLC methods.
Cumulative "“C volatiles accounted for <0.1% of the applied radioactivity. Unextractable “C
residues in the soil comprised a maximum of 88.6% of applied radioactivity.

robic aquati i i -4) (Supplemental) .
* (MRID # 41249802, 42476901)

The aerobic aquatic metabolism studies (MRID 41249802 and 42476901) provide supplemental
data on the aerobic aquatic metabolism of ethyl parathion. The data are deemed supplemental
because there are analytical discrepancies between the results of TLC and HPLC methods for
ethyl parathion degradation products and inadequate verification of storage stability studies. Since
these discrepancies may not be resolved through the submission of additional data, a new study is
needed to confirm the rates and routes of degradation of ethyl parathion in aerobic aquatic
environments. -

Ring-labeled [“Clethyl parathion (radiochemical purity 99.5%), at 10 ppm, degraded with a
half-life of 5.2 days in flooded sandy loam soil when incubated aerobically in the dark at 25°C for
31 days. 4-nitrophenol and O,0-bis(4-nitrophenyl)ethyl phosphate were identified in soil extracts.
Ethyl paraoxon was tentatively identified in soil and water extracts through HPLC analysis.
Additionally, an unidentified degradate was detected in soil and water extracts. The quantities of
these degradates cannot be assessed because of discrepancies between the results of TLC and
HPLC methods. Unextractable [**C] residues comprised a maximum of 60.3% of the applied at 31
days posttreatment. T

Open literature data suggests that ethyl parathion persistence in water is dependent on the pH,
turbidity, and temperature (Mulla, 1981). There appears to higher persistance in neutral and acidic
environments and low temperatures. Ethyl parathion degradation will be accelerated in alkaline pH
(Howard, 1991). ) -

3. Mobility

mmmmm&mmmm&u (Supplémental)
(MRID # 41076701) :

This batch equilibrium study (MRID 41076701) provides supplemental data on the unaged portion
of the Batch Equilibrium (163-1) data requirement for ethyl parathion. The data are deemed as
supplemental because autoclaved soils were used in the studies. Since autoclaving may alter soil
physicochemical properties and hence alter pesticide sorption affinities, EFED believes that
additional batch equilibrium data on non-autoclaved soils are needed to confirm the supplemental
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data. Batch equilibrium or soil column leaching studies are also needed to assess the mobility of
the toxicologically significant degradates, ethyl paraoxon and 4-nitrophenol.

Radiolabeled ethyl parathion (radiochemical purity 99.3%), in solution at approximately 0.12, 1.0,
2.0.3.0 and 4.0 «g/ml, had K, values of 1.7 ml/g (K= 855 ml/g) for the sand, 25.3 ml/g
(K,.=1580 ml/g) for the sandy loam, 11.3 ml/g (K,=596) for the silt loam, and 9.1 ml/g

(K..=232 ml/g) for the clay loam soils. Desorption coefficients (K., ,for ethyl parathion were 1.85
ml/g for sand, 15.7 ml/g for clay loam, 14.3 ml/g for silt loam, and 10.3 ml/g for sandy loam soils.

Review articles indicate that ethyl parathion has a high sorption affinity to soil organic matter and
activated carbon (Mulla, et al. 1981). Howard, 1991 reported batch equilibrium Ks for ethyl
parathion ranging from 602 to 15,800 ml/g. Sanchez-Martin and Sanchez-Camazano, 1991
showed that ethyl parathion sorption is correlated with soil organic matter content. Ethyl
parathion had a mean K, of 2720 ml/g (K4 =8.1 to 104 ml/g) in eight mineral soils. In contrast,
ethyl paraoxon sorption appears to be highly correlated to clay content. Ethyl paraoxon had a
range of K s from 0.82 to 49.4 ml/g. ) :

Laboratory Volatility from Soil (163-2) (Satisfied)
( MRID # 40810902 )

The laboraiory volatility studies (MRID 40810902) provide accepfable data to fulfill the
Laboratory Volatility from Soil (163-2) data requirement for ethyl parathion. These studies
indicate that ethyl parathion is not very volatile from soil surfaces. No additional data are needed
at this time. : : ' '

Radiolabeled ethyl parathion, 0.314 ug/g, had a mean volatilization rate of 5.3 x 1072 ug/cm?/hr
from a sandy loam soil at 50% and 75% field capacity and air flow rates of 205 to 465 ml/min.
The mean measured vapor pressure of ethyl parathion was 3.5 x 10° mm Hg. In general, ethyl
_parathion had higher volatilization rates in soils with lower moisture content; otherwise, ethy:
parathion was not related to air flow rates. Open literature data indicate that ethyl parathion has
" low volatility from soil surfaces (Howard, 1991). However, field monitoring data indicate that
ethyl parathion can volatilize from leaf and soil surfaces (Woodrow et al., 1977; Majewski and
Capel, 1995). '

Eield volatility (163-3) (Waived)

Field volatility studies have been waived because ethyl parathion exhibited low volatility in
laboratory volatility studies. However, field monitoring data indicate that ethyl parathion can
volatilize from leaf and soil surfaces. Woodrow et. al., 1977 found that ethyl parathion (25W),
applied at 2.2 kg/ha, on plum orchard caused detectable target-site air concentrations of ethyl
parathion and ethyl paraoxon. Air concentrations of ethyl parathion ranged from 3554 ng/m’
immediately posttreatment to 5.4 ng/m’ at 21 days postreatment. Air concentrations of ethyl
paraoxon ranged from 302 ng/m’ immediately posttreatment to 2.1 ng/m’ at 2 days postreatment.
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Majewski and Capel, 1995 found that ethyl parathion was detected in southeastern United States
at concentrations ranging from 1.1 to 239 ng/m’. Also, ethyl paraoxon concentrations were
detected in fog and air samples in CA. These detections were correlated with county wide
parathion use in the San Joaquin and Imperial Valleys.

4. Dissipation

Terrestrial field dissipation studies (164-1) (Supplemental)
(41481101, 41187602, 41292500)

The terrestrial field dissipation studies (MRID # 41187601, 41187602 and 41292500) provide

- supplemental data on the dissipation of ethyl parathion (formulated as EC) when applied to cotton.
_ The studies are deemed as supplemental data because 1.) the dissipation of 4-nitrophenol and
0,0-bis (4-nitrophenyl) ethylphosphate were not addressed in the studies and 2.) storage stability
studies indicate paraoxon may not be stable during soil sample storage. These deficiencies limit
interpretation on the rates and routes of dissipation for ethyl parathion degradates. EFED believes
. that additional terrestrial field dissipation studies are needed to define the rate and routes of
dissipation of ethyl parathion and its degradates under actual use conditions.

- Ethyl parathion formulated as a 8 Ib/gal EC, applied in six weekly treatments at 1.0 Ib
ai/A/application (total 6.0 Ib ai/A), dissipated with a half-life of 32 days from the surface soil (0-to
4-inch) in a cotton field in Missouri (MRID #41481101). Ethyl parathion accumulated as a result
of the repeated applications; the average concentration of ethyl parathion in the upper 4-inch depth
steadily increased from 0.11 ppm immediately following the first application to 0.54 ppm
immediately following the fourth application and was 0.15-0.17 ppm immediately following the
fifth and sixth applications. Following the sixth application, ethyl parathion in the 0- to 4-inch

" depth was 0.12-0.13 ppm at 1-7 days, decreased to 0.092-0.094 ppm at 14-21 days, and was
<0.05 ppm (not detected) by 56 days. In the 4- to 8-inch depth, ethyl parathion was detected only
once, at 0.029 ppm immediately following the fourth application; it was not detected in any other
soil sample taken below the 0- to 4-inch soil depth. The degradate ethyl paraoxon was not -
detected (<0.05 ppm) in any of the soil samples.

Ethyl parathion (8 Ib/gal EC), applied in six weekly treatments at 1.0 Ib ai/A/application (6.0 Ib

ai/A total), had field dissipation half-life of 3 days from surface soil (0- to 4-inch) in a cotton field -
in California (MRID # 41187602 and # 41292500). Ethyl parathion did not accumulate as a result .
of the repeated applications; the average concentration of ethyl parathion in the upper 4-inch soil
depth was 0.39-0.47 ppm following the first four applications and was 0.26 ppm following the fith
and sixth applications. Following the sixth application, ethyl parathion decreased to 0.14 ppm at 1
day to <0.07 ppm by 7 days and was <0.05 ppm (not detected) by 14 days. Ethyl parathion was

riot detected in any soil sample taken below the 4-inch soil depth. The degradate ethyl paraoxon

was not detected (<0.05 ppm) in any of the soil samples. '
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Although dissipation data are not required for pesticide registration, this type of data is important
in addressing the terrestrial field dissipation behavior of foliar-applied pesticides. Willis and
McDowell, 1987 reported that the mean foliar half-life for total (total and dislodgeable) ethyl
parathion is 2.3 days (SD=2.96 days; n=44) from cotton, apples, cherry, orange, peach, alfalfa,
carrot, citrus. cotton, endive, peas, quackgrass, chard, collards, leaf lettuce, and turnips. These

~ data suggest that éthyl parathion is not persistent on foliar surfaces. However, the actual route of
dissipation cannot be derived from the referenced data. Field monitoring data suggest ethyl
parathion can volatilize from leaf and soil surfaces (Woodrow et al, 1977, Majewski and Capel,
1995). Woodrow, et al., 1977 found that ethyl parathion (25W), applied at 2.2 kg/ha, on plum
orchard resulted in whole-leaf ethyl parathion concentrations of 147 pg/g immediately
posttreatment which declined to 0.43 pg/g at 21 days posttreatment. Ethyl paraoxon had a
maximum whole-leaf concentration of 1.9 pg/g at 5 days posttreatment which declined to 0.40
pg/g at 21 days posttreatment. ' :

Aquatic field dissipation studies (164-2) (Supplemental)
(MRID # 41481102, 41187603) _ o |

The aquatic field dissipation studies (MRID # 41481102, 41187603) provide upgradable,
supplemental data on the aquatic field dissipation of ethyl parathion. The data are deemed as
_upgradable, supplémental because storage stability studies are needed to assess ethyl parathion

. stability in water samples. Because there are no current aquatic uses for ethyl parathion, this data
requirement is not needed to support reregistration of ethyl parathion.

Ethyl parathion formulated as 8 1b/gal EC, applied as six weekly treatments at 0.188 Ib -
ai/A/application or a total of 1.1 Ib ai/A, had a field dissipation half-life of <7 days from flood

water in rice paddies in Missouri and California (MRID# 41481102 and 41 187603). The

degradates ethyl paraoxon and 4-nitrophenol were not detected (<0.01 ppm) in any water samples.

Ethyl parathion and ethyl paraoxon were not detected (<0.05 ppm) in any soil samples.

S. Accumulatiofr

Laboratory studies of pesticide accumulation in fish (165-4) (Supplemental)
(MRID 40988101) y o

The fish accumulation study (MRID 40988101) provides supplemental data on the
bioaccumulation of ethyl parathion in fish tissues. The data are deemed as supplemental because
the identity and concentrations of radiolabeled residues in fish tissue and exposure water are
needed. These data are needed to confirm the water concentration of ethyl parathion as well as to
" evaluate the ethyl parathion residues in fish tissues. , : '
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Radiolabeled ethyl parathion had BCFs in bluegill sunfish-(Lepomis macrochirus) of 84X, 990X,
and 430X for edible, non-edible, and whole fish tissues, respectively (MRID 40988101). Aﬁer 14
days depuration, total residues decreased by >98% in edible and non-edible tissues.

2. SURFACE WATER ASSESSMENT FOR ETHYL PARATHION
a. First-Tier Drinking-Water Assessment

The GENEEC modet (version 1.2, May 3, 1995) was used to derive upper-bound estimates of the
" concentrations of ethyl parathion that might be found in surface water due to use on cotton or
sorghum The peak estimated environmental concentration (EEC) of ethyl parathion in surface
water is 166 ug/l. This was the value recommended to HED as the highly conservative Tier I
estimate of acute drinking-water exposure for the human-health risk assessment. EFED
recommended a highly conservative Tier 1 chronic drmkmg—water exposure estimate of 23 ug/l
(Table 3), based on the 56-day average GENEEC EEC. These estimates are based on the highest
total annual use rate of 6.0 Ibs ai/acre that is recommended for cotton and sorghum (i.e. 1.0 Ibs
a i./acre x 6 applications). The input values for GENEEC are listed in Table 2.

l Input Variable Ix_lput Value Sgurce _ Status
[ Chemical Name F:thyl Parathion EFEI;Oxie-liner i N/A
| sotubility : ' 24.0 ppm EFED One-liner NA

Hydrolysis T, . Stable MRID # 40478701 - Acceptable
Photolysis T, - 30 days MRID # 40644701 Acceptable

“ Aerobic Soil Metabolism T,, - 174days' MRID #41187601 Acceptable
Acrobic Aquaticl Metabolism T,, = | . = 5.2days . MRID #41249802 _ Acceptable
K, ' ' 2322 MRID # 41076701 Supplemental® |
ApplicationRate - 1obaacre | oy R::’:Lm_l 5 N/A
Max. Number of Applications per 64 : Label - N/A
vear (EPA Reg. #4787-15)
Intervel Between Applications | 7days Lebel NA

: _ (EPA Reg #4787-15) _

(1) 58 x 3 = 174 days to represent upper 90th peréentile prediction.
(2) The smallest K, value was used in order to produce the highest (most conservative) exposure value.
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(3) This study was considered supplemetal and did not. satisfy the guidelines because it was conducted using autoclaved
soil. '
"(4) six applications, 7 days apart, were used in order to produce the highest exposure value.

APPLICATION | Peak EEC | 4-day EEC | 21-day EEC | 56-day EEC
METHOD (ug/l) (ug/1) (ug/1) 1 (ug/l)

Rerial 165.96 |136.83 58.12 23.08
Application ) _ .

The GENEEC 'screening model provides upper-bound values on the concentrations that might be
found in ecologically sensitive environments because of the use of a pesticide. It was designed to
be simple to use and to only require data which is typically available early in the pesticide
registration process. GENEEC is a single event model (one runoff event), but can account for
spray-drift from multiple applications. GENEEC is hardwired to represent a 10-hectare field
immediately adjacent to a 1-nectare-pond that is 2 meters deep with no outlet. The pond receives a
spray drift event from each application plus one runoff event. The runoff event moves a maximum
of 10% of the applied pesticide into the pond. This amount can be reduced due to degradation on
the field and the effects of soil binding in the field. Spray drift is equal to 5% of the applied rate
for aerial spray application. _ ’ o

GENEEC incorporates conservative assumptions to provide pesticide concentrations that can be
appropriately used in screening calculations. Drinking water from surface water sources tends to
come from bodies of water that are substantially larger than the 1-hectare pond simulated by the
model. Furthermore, GENEEC assumes that essentially the whole basin receives an application of
the chemical. In virtually all cases, basins large enough to support a drinking water facility will
contain some fraction of area that does not receive the chemical. Furthermore, there is always at
least some flow (in a river) or turn over (in a reservoir or lake) of the water so the persistence of
the chemical near the drinking-water facility is usually overestimated by GENEEC.

‘Ifé. risk assessment perfonnedvusing GENEEC results does not exceed the level of concern, then
one can be reasonably confident that the risk will also be below the level of concern. However,
since GENEEC can substantially overestimate true drinking water concentrations, it is necessary to -
refine the GENEEC estimate if the level of concern is exceeded. :

b. Tier II Water Assessment

Since the EECs derived from first-tier GENEEC simulations were above HED’s drinking-water
level of concern (DWLOC), Tier I EECs were calculated using PRZM 3.12 for simulating the:
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agricultural field and EXAMS 2.97.5 for fate and transport in surface water. Each Tier I
assessment simulated a single site that represents a high-end exposure scenario for the use of ethyl
parathion on a particular crep. The meteorology and agricultural practices were simulated over
muitiple years (usually 36 years) such that the probability of an EEC occurring at that site could be
estimated.

i. Details of Specific PRZM/EXAMS Scenario Input Parameters

Tier I PRZM/EXAMS simulations were performed using standard input files prepared for the
followmg five crops: cotton, comn, alfalfa, sorghum and soybeans. These five crops represent
more than two-thirds of ethyl parathion usage in the United States. Standard input files were not
available for the other four crops on the ethyl parathion label. Since results of these Tier II
simulations still indicated exceedence of LOCs for most endpoints, EFED does not believe that
PRZM/EXAMS simulations for the remaining four crops will alter the risk assessment.

The five input files were adapted to simulate the application of ethyl parathion for the
respective crops and states represented in the standard scenarios. Chemical-specific input for -
ethyl parathion was derived to the greatest extent possible from the environmental fate database
submitted to the EPA by registrant Cheminova. Application rates, numbers of applications, and
application intervals simulated were consistent with the maximum values requested by the
registrants for establishing tol;.rances .

While the geographic sites used to build these scenarios may not represent areas of greatest
ethyl parathion use, they are located in states where ethyl parathion is registered for these uses.
Soils and weather data for these standard scenarios were extracted from the program
PIRANHA, an input shell developed by ORD-Athens for the PRZM model. Emergence,
maturation and harvest dates were also derived from PIRANHA, unless otherwise stated.

‘Further details are presented below:

ii.Chemical-Specific Input

Persistence and mobility numbers used in the first-tier GENEEC simulations were also used for
the Tier II assessment. Chemical specific input parameters for PRZM and EXAMS are '
summarized in Tables 9 and 10. Certain assumptions were made for chemical dissipation
parameters included in PRZM 3.12 but not GENEEC:

1. PRZM input parameters representing aerobic soil metabolism (DSRATE and DWRATE) .
were developed from a single half-life measurement by multiplying that value by three (58 x 3
= 174 days) in accordance with current guidance. Subsoil layers were assumed to be aerobic
as well, because the deepest soil layer simulated was only 150 cm deep. Consequently, the
same parameter estimate was used for both surface and subsoil horizons.
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2. Volatilization from the soil or foliagé were not simulated (set to zero).:
3. Dissipation pathways such as plant uptake and foliar degradation were not simulated;
4. Foliar wash off of 0.5 cm™ rainfall was simulated;

PRZM and EXAMS require that degradation half-lives be converted into rate constants. The
aerobic soil metabolism half-life of 174 days (as explained above) was converted to a daily rate
constant for PRZM 3.12 by the equation In 2/(T,,). The aerobic aquatic (input variable
KBACW), anaerobic aquatic (KBACS), and photolysis (KDP) half-lives for EXAMS were
converted to hourly rate constants using the formula In 2/(T,,, x 24). Hydrolysis was not »
considered in EXAMS because it is captured in the use of aquatic metabolism rate constants.

iii. Crop-Specific Inputs
Cotton

This input file was adapted from a PRZM 2.3 scenario for cotton grown in Texas, dated June
2, 1998. Weather data from Major Land Resource Area (MLRA) H-77 is used for this
scenario.

Crop Emergence Date Harvest Date ~ Application | Application
I e T i ol D Dates . -} .. Method
Cotton .May 11 Sept. 12 June 1l -July 6 Aerial

. This PRZM simulation reflects the maximum label rate (1.0 Ib ai/a), number of applications
(6/year) and application interval (7 days) sought by the registrants for ethyl parathion on cotton.

Com
This input file was adapted from a PRZM 2.3 scenario for corn grown on the Lynchburg

loamy sand in Georgia, dated June 2, 1998. Thirty-six years (1948-83) of weather data from
MLRA 133a are used for this simulation. '
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Crop Emergence Date Harvest Date Application Application
. ~ Dates Method
Com April 11 Sept 12 July 1 t0 26 Aerial

This PRZM simulation reflects the maximum label rate (0.75 Ib ai/a), number of applications
(6/year) and application interval (5 days) sought by the registrants for ethyl parathion on corn.

 Alfalfa

This input file was adapted from a PRZM 2.3 scenario for alfalfa grown on the Fury silty clay
loam in Oregon, dated May 27, 1998. Thirty-six years (1948-83) of weather data from MLRA
23 are used for this simulation. Emergence, maturation and harvest dates were provided to-
"EFED by Dr. Ben Smko Extension Entomologlst with the Malheur County, OR Cooperative

Extension.
- ey Ee e ] hethod
Alfalfa March 22 September 7 | April 1to July 8 Aerial

This PRZM simulation reflects the maximum label rate (0.5 Ib ai/a), number of applications
and application interval (7 days) sought by the registrants for ethyl parathion on alfalfa. Ethyl
parathion is applied two times per cutting; this simulation incorporates this by having two
weekly applications at the beginning of four successive months.

Soybeans

This input file wa; adapted from a PRZM 2.3 scenario for soybeans grown on the Lynchburg
loamy sand in Georgia, dated May 27, 1998, Thirty-six years (1948-83) of weather data from
MLRA 133a are used for this simulation. : :

Crop E

| Soybeans .

20

March 15 to .

Mid-May to Aug 1
(max: Jun 10-Jul 20)

- This PRZM simulation reflectsthe maximum label rate (0.75 Ib ai/a), number of applications
(2/year) and application interval (7 days) sought by the reglsuants for ethyl parathion on

soybeans.
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Sorghum
This i input file was adapted from a PRZM 2.3 scenario for sorhum grown on a Loring silt loam in

Kansas, dated December 30, 1997. Thirty-six years (1948-83) of weather data from MLRA 112
‘are used for this simulation.

Crop ‘Emergence . Harvest Date l Application Applicatibn
.} . Daes | . Method
Sorghum May 21 October 1 Aug 1 to Sept 5 Aerial

This PRZM simulation reflects the maximum label rate (1.0 Ib ai/a), number of applications
(6/year) and application interval (7 days) sought by the registrants for ethyl parathion on
sorghum. S

Tier I EECs derived from PRZM-EXAMS are presented in Table (9 ). Values provided to HED
for human-health risk assessment are 36.29 ppb for acute exposure, and 0.30 ppb for chronic
exposure. The scenarios simulated were chosen to represent sites expected to produce runoff
greater than 90% of the sites where the appropriate crop is grown. Model inputs included the
maximum application rates, maximum number of yearly applications, and the shortest
recommended application interval. In spite of these conservative assumptions, the PRZM-EXAMS
EECs are lower than those generated by Tier I GENEEC model runs.
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Chemical parameters used in the modeling of e';thyl parathion are provided in Table (10).

Crop Alfalfa Corn Cotton Serghum Soybeans

State Oregon Georgia . Texas Kansas Georgia

Application Rate 0.5 0.75 1.00 1.00 075

(Ib ai/acre)

| Number of 8 (2 per cutting) 6 6 6 2
r Applications
: 2 (2 cuttings/season)

Interval Between 7 5 7 7 7

Applications (Days)

Acute (Peak) Conc. 3.80 ppb 33.06 ppb 36.29 ppb 23.29 ppb 10.20 ppb
1.55 ppb

96 Hours Avg. Conc. 0.62 ppb 533 ppb 7.08 ppb 3.74 ppb 1.69 ppb
0.22 ppb

21 Day Avg.Conc. 0.13 ppb 1.26 ppb 1.74 ppb 1.27 ppb 0.43 ppb
0.05 ppb

60 Day Avg.Conc. 0.06 ppb 0.51 ppb - 0.77 ppb 0.50 ppb 0.18 ppb
0.03 ppb

90 Day Avg. Conc. 0.05 ppb 0.44 ppb 0.57 ppb 0.36 ppb 0.13 ppb
0.02 ppb

Chronic (Yearly) 0.03 ppb 0.22 ppt 0.30 ppb 0.17 ppb 0.08 ppb

Conc.
0.01 ppb . |
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|| Table 10 . Exams Environmental Chemical Parameters l'

Parameter ~ Value Source
Molecular Weight 291.27 ' EFED One-liner
Water Solubility 24.0 ppm . EFED One-liner
Henry’s Law Constant 6.04E-7 atm-m*/mol EFED One-liner
Seil Organic Carbon . 816 MRID No. 4107670;1
Partitioning Coefficient(K,, ) . _
Vapor Pressure : 3.5E-6 mm Hg MRID No. 40810902
Hydrolysis Half-life Stable MRID No. 40478701
Aerobic Soil Half-life 174 days MRID No. 41187601
Aerobic Aquatic Half-iife 15.6 days . | MRID No. 41249802

Anaerobic Aquatic Half-life 147.6 hours * | MRID No. 41249801

iv. Limitations of this Analysis

- The use of simulation models to estimate possible drinking-water exposure introduces several
degrees of uncertainty to a human health or ecological risk as: essment. The greatest of these
may be the conservative assumptions of the modeling that are intended to ensure the maximum
protection for human health. The scenario simulated by both GENEEC and PRZM-EXAMS is a
single 10-hectare field draining to a 1-hectare pond with no outlet. This represents a conservative
assumption, since this scenario does not accurately reflect the dynamics in a watershed large

. enough to support a drinking water facility. . .

Additional assumptions ensure that the resulting Tier Il EEC’s are sufficiently conservative to
protect human health and the environment: : :

- Sites simulated-in Tier II modeling are chosen by best professional judgement to be
among the most vulnerable for each crop to which the pesticide is applied. '

- The 10-hectare field is assumed to be planted completely to the crop in qﬁestion; ‘
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- The entire annual application of the pestlc1de is.assumed to occur over the 10 hectares
within one day; and

- The application rates and timing for each crop are the maximum allowed on the product
label. -~ ' -

A watershed large enough‘to support a drinking-water facility would rarely be treated uniformly
with the same pesticide at the maximum label rate.

These conservative assumptions are intentionally chosen, in part, to account for other sources
of uncertainty associated with the use of simulation models in risk assessment. The first of these
is the quality of the input data used in the simulations, which is detailed to some extent above. In
addition, the precipitation data used is limited to a maximum of 36 years, with no irrigation
simulated in any year.

The assumption that direct deposit to the pond by spray drift would be 5% of the application rate
for aerial applications might be particularly conservative for ethyl parathion. The 1992
.agreement between EPA and Cheminova on the terms of registration for ethyl parathion included
spray drift reduction measures which are reflected in PRZM/EXAMS EECs. These include a
100-foot no-application buffer from all water bodies, and the restriction that operating spray
nozzles cannot be placed any further than 75% along the length of the spray boom. -In order to
address the impact of the 100-foot buffer strip on aquatic exposure, the aerial drift component
(expressed as % of the applied rate) in the standard farm exposure assessment was modified to
represent an average deposition from 100 ft to 200 ft downwind distance from the edge of the
field. The average pesticide deposition in the pond was derived using numerical integration
technique along a deposition curve, described by a three parameter first-order decay model (Y,
+Ye™), derived from open literature aerial deposition data (Bird, 1996). Based on the spray
drift assessment, the 100 foot buffer reduces the median drift from the 5% of apphed default
value to 2% of applied.

Fmally, the models themselves are a source of uncertainty in the assessments While the models
are some of the best environmental fate estimation tools available, they have limitations in their
ability to represent some processes. Several of the algorithms (volume of runoff water, eroded
sediment mass) are well validated and well understood, but no adequate validation has yet been
made of PRZM 3.1 for the amount of pesticide transported in runoff events. Other limitations
of the models used include the inability to handle spatial variability within the simulated 10-
hectare field, a lack of crop-growth algorithms, and a simplistic soil water transport algonthm
(the "tipping bucket” method) :

Therefore, given these limitations, this Tier Il EEC should be considered a reasonable upper
bound estimate of the concentration that could be found in drinking water, and not a prediction
of concentrations that would commonly be detected. Risk assessment using Tier If values can be
used as refined screens to demonstrate that the risk to human health or the environment is below
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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 magnitude of the LOC
exceedence. : __—

3. GliOUND-WATER ASSESSMENT FOR ETHYL PARATHION

SCI-GROW is a screening level model developed by Dr. Michael Barrett to estimate the maximum
groundwater concentration from the application of a pesticide to crops. SCI-GROW is based on
the fate properties of the pesticide, the application rate, and the existing body of data from small-
scale groundwater monitoring studies [3]. The model assumes that the pesticide is applied at its
maximum rate in areas where the groundwater is particularly vulnerable to contamination. In most
cases , a considerable portion of any use area will have ground water that is less vulnerable to
contamination than the areas used to derive the SCI-GROW estimates. As such, the estimated
“maximum” concentration derived using SCI-GROW should be considered a high-end to
bounding estimate of drinking-water exposure from a ground-water source. If the risk associated -
with this estimate is exceeded, either.at the acute or chronic end-points, refinement of the
exposure estimate will be necessary to better characterize actual exposures.

The input values for SCI-GROW are listed in Table 4. SCI-GROW predicts that the concentration
“of ethyl ‘parathion in drinking water from ground sources is not likely to exceed 1.21 ug/l (Table S).
SCI-GROW version 1.0 dated May 22, 1997 was used for the calculations.

Input Variable : Input Value
[ Chemical Neme - C Ethyl parathion One-liner

Acrobic Soil Metabolism T, 174 days | MRID # 41187601

K, . - 726 MRID # 41076701

Application Rate 1.0 Ib a.i/acre Label (EPA Reg. # 4787-15)

Max. # of Applications _ . 6 Label (EPA Reg #4787-15) | '
¥ 58 x 3 = 174 days to represent upper 90th percentile prediction
** Median Value '
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APPLICATION . Total Annual Use Rate” SCI-GROW
METHOD - (Ibs a.i./acre) Acute and Chronic EEC (ug/)
Aerial Spray .60 121

- *The total annual use rate is equal to the application rate times the maximum number of
applications allowed per year (i.e. 1.0 Ibs/acre x 6 applications = 6.0 Ibs/acre).

4. MONITORING DATA
a. Surface Water Monitoring

Direct drinking-water data for ethyl parathion are not readily available, and it is not likely that
many of such data have been collected. Public drinking-water supply systems must periodically
analyze drinking water for contaminants that either: 1) have a Maximum Contaminant Level
(MCL) established by the Office of Water, or 2) are included on the Unregulated Contaminant ~
Monitoring List (UCML). Ethyl parathion does not have an established MCL, and is not

included on the UCML.. Therefore, pubhc drinking water supply systems are umnlikely to have
analyzed for ethyl parathion.

A literature review in Howard, et al., 1991 cites papers from the 1970s and early 1980's which
included analysis of ethyl parathion in drinking water. Other than a report of a single California
drinking-water well which had a detection of 4.6 ppb ethyl paxathxon the citations describe
studies in which no ethyl parathion was found. However, the review does not describe necessary
information such as detection limits, proximity to areas of ethyl parathion use or misuse, or
whether the source water was surface water or ground water. In addition to these deficiencies,

_ EFED notes that the cited studies do not reflect current use patterns and mitigation practices.
These data are conmdered as anecdotal for this assessment.

Ethyl parathion has been mcluded as an analyte in several nauonal scale surface-water
monitoring studies since the mid-1960's. Ethyl parathion was detected in about 1% of the sites
sampled (4 of 326) in these studies (Larson, et al., 1997). The maximum concentration reported
is 2.5 ppb, from an urban runoff study in Fresno Cahforma (Oltmann, et al., 1985, cited in
Larson, et al., 1997). This study had 51 detections in 86 samples collected fmm an area where -
parathion was “used heavily in agriculture in surrounding area”. The fact that this study was
undertaken in an area of heavy parathion use areas likely explains why the detection frequency

- and concentration was higher than in the other, nontargeted studies. The next highest
concentration reported was from the USGS western stream survey of 1970-1971. Parathion was
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detected in 1% of the quarterly samples taken, with a maximum concentration of 0.16 ppb
detected in a sample from the Sacramento River. ‘

Ethyl parathion is among the analytes included in the United States Geological Survey’s National
Water Quality Assessment Program (NAWQA). Low levels of ethyl parathion were reported in
preliminary results from samples collected from 1991-1995 from 20 major watersheds around
the country. The maximum concentrations detected were as follows:

Table 3: Surface Water Results, 1991-1995, USGS NAWQA Program
Type of Stream - # of Streams # of Samples Maximum ‘Conc.
' ' ' (ppb)
Agricultural 37 1000 0.14
Urban 11 603 0.014 -
“Integrator” 14 555 ND

Parathion was also included and detected in the pilot study for the Kentucky River Basin, which
took place between 1987 and 1990. The summary report for this study reports at least two
detections of parathion at concentrations ranging between 0.08 and 0.11 ppb. The total number
of samples and detections was not reported. In addition, ethyl parathion was detected in 4 of 30
streambed-sediment samples taken during the same time period. Because of the small number of
. samples taken, the authors did not attempt to associate the contamination with use on particular

crops. Therefore, it is not known whether the detections were the result of use on crops still on :
the ethyl parathion label. - ' '

- The concentrations in the studies cited above are below those predicted by the GENEEC
screening model. It is should be noted that the analytical recoveries for ethyl parathion in
NAWQA is 58% (SD=8%). Such low recoveries limit extensive quantitative interpretation of
the monitoring data. The conservative assumptions used in the model for a first-tier assessment
are expected to predict conservative drinking water concentrations. Additionally, the NAWQA
program is not targeted directly for ethyl parathion and hence may yield lower concentrations.

" This study was designed to study the effects of agricultural runoff, but ethyl parathion is only
one of a suite of many pesticides included in the water analyses. There is no guarantee of how

- well samples taken in this program correspond to times or locations of actual ethyl parathion
use. . : : ,

Ethyl parathion has been found at low concentrations in the San Joaquin-Tulare basins in
agricultural drainage for many years. The USGS publication Pesticides in Surface and Ground
Water of the San Joaquin-Tulare Basins, California: Analysis of Available Data, 1966 Through
1992 details 57 samples taken from tile drains and other agricultural discharge which were analyzed
for ethyl parathion. The makimum concentration detected in these samples, which were collected
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primarily by the California Department of Water Resources, was approximately 0.9 ppb. The report
does not list the number of samples which resulted in detections of ethyl parathion, but the majority
of these samples produced non-detects.

b. Ground-Water Monitoring

Ethyl parathion has been detected in ground water, but these detections have been at low
concentrations. The Pesticides in Ground Water Database (PGWDB) includes data from 3,529
wells, of which 3 showed positive detections of methyl parathion. The highest ground-water
concentration reported from these wells was 99 ppb, from a well in Georgia, a value which is
unlikely to reflect non-point movement of ethyl parathion. The other detections, from Missouri
and North Dakota, were of 0.2 and 0.02 ppb, respectively. Each of these detections occurred
before mitigation agreements between Cheminova and EPA. The PGWDB does not include data
for paraoxon. ' '

Ethyl parathion was not detected in ground water in samples taken from the NAWQA program.
As with the surface-water monitoring, the NAWQA ground-water monitoring study was not
specifically wargeted for times and areas of ethyl parathion use. Additionally, the analytical .
recovery for ethyl parathion in NAWQA is low [58% (SD=8%)] which limits extensive
quantitative interpretation of the monitoring data. - :

Howard, 1991 lists two studies from:the open literature which reported ethyl parathion detections
in ground water. Ethyl parathion was Teported in a 1966 paper at 1 ppb in well water in Florida at
125-185 ft depth from agricultural source of contamination. It was reported in a 1987 paper in a

- California ground-water aquifer at concentration ranging from 4 to 6 ug/L [60]. These citations
predate current use and mitigation restrictions, and do not detail whether they were the result of
agricultural use or point-source contamination. They will be considered as supplemental for the
purposes of this assessment. ‘

5. DRINKING-WATER ASSESSMENT FOR 4-NITROPHENOL

The degradate 4-nitrophenol, which is a degradate common to both ethyl parathion and methyl
parathion, has been detected in drinking water. The EPA’s National Pesticide Survey (NPS)
reported that 4-nitrophenol was found in four. samples, of which two were community water supply
systems, and two private rural drinking-water wells. However, the study said that the analytical -
method used to detect 4-nitrophenol (GC/MS with electron capture) could not reliably quantify the
concentration of the degradate in water. ’ _
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It is important to note that 4-nitrophenol can be introduced into the environment by other pathways
in addition to being a degradate of methyl parathion and ethyl parathion. This chemical is released in
wastewater during the production of methyl parathion, ethyl parathion, and N-acetyl-p-aminophenol
(pain-killer acetominaphen). 4-nitrophenol is also produced by photochemical reactions in the air -
connected with vehicular exhaust gas, and found on suspended particulate matter in the atmosphere.

Although 4-nitrophenol has been found in drinking water, the Health Effects Division has indicated
that ethyl paraoxon is the only degradate of ethyl parathion included in the tolerance expression for
ethyl parathion. Degradate 4-nitrophenol is toxic to humans, but it has a different mode of action
and toxic endpoint than ethyl parathion and ethyl paraoxon. The endpoint of concern for 4-
nitrophenol is children under 3 months old, due to concerns about methemoglobinemia. The EPA
Office of Water has established one-day, ten-day and longer term Health Advisory levels (HA) for
4-nitrophenol of 800 ppb for a 10-kg child. :
Therefore, some assessment of the potential of 4-nitrophenol to contaminate drinking water is
warranted, in spite of the fact that it does not share a common mode of action with ethyl parathion
and ethyl paraoxon. The uncertainty of such an assessment is significant, because EFED has not
required that a full suite of environmental fate studies be performed for this chemical. Since 4-
‘nitrophenol is produced in its own right as a fungicide used in the treatment of leather and cork
insulation, EPA issued a RED for 4-nitrophenol in 1991. However, because 4-nitrophienol is only
registered for indoor uses. the only environmental fate study that EFED requested be performed
was the hydrolysis study. There is no indication that this study was ever submitted by registrant
Monsanto. " )

The EFED chapter for 4-nitrophenol notes an aerobic soil metabolism half-life of 16 days, and a K,
_ value of 214. No details are given on the sources of these data, nor the conditions under which
these values were derived. A better source of peer-reviewed data comes from the National Library-
.of Medicine, which has prepared a review of open literature studies on the chemical properties of
4-nitrophenol®. EFED performed a first-tier drinking water assessment for 4-nitrophenol using the
data cited in that review: : v
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SOURCE

Effective Application Rate

0.52 Ib ai/A (from methyl parathion

0.13 lbs ai/A (from ethyl parathion)

Label rates adjusted* for %
of degradate and difference
in molecular weight

Photolysis

Maximum Number of 10 (m-parathion) Cheminova
Applications
. 6 (e-parathion)
Applicaﬁon Interval 3‘d.ays (methyl-parathion) ¢ heminova
7 days.{ethyl-parathion

Batch Equilibrium _(Koc) 55 mllg ' | National Lib. Of Medicine
Aerobic Soil Metabolism t, = 1.2 days** National Lib. Of Medicine
Solubility 16000 ppm National Lib. Of Medicine
Aerobic Aquatic Metabolism | stable N/A
Hydrolysis stable N/A

| tin = 6.7 days National Lib. Of Medicine

»

¥ Maxxmum application rate of parent compounds multiplied by the maximum amount of 4-
nitrophenol detected (as % of applied parent) in any laboratory study submitted by the registrant
multiplied by the molecular wt. Correction factor (i.e. M.wt.of 4-mtrophenol/M wt of parent).
** Half-life is from agnculmml top soil experiment.
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Use App. Rate of | Adjusted app. | # Apps/year App. Int. | GENEEC Peak | GENEEC 56
Parent rate for ' (days) EEC (ppb) Day EEC (ppb)
(Ibs/acre) degradate
.| (ibs/acre) .
Cotton oMP) 0.52 10 43 42.42 40.66
Cotton 1.0 EP) 0.13 6 7 8.02 7.69
Total — — - — 50.44 48.35

The values above include several consetvathe assumptions beyond those inherent in the GENEEC
-screening model itself:

1) The apphcauon rates used for 4-nitrophenol can be denved from the maximum rates at
which parents methyl parathion and ethyl parathion are applied. These maximum rates were
multiplied by the highest percentage of 4-nitrophenol found in any of the laboratory studies
cited -above and then multiplied by the molecular weight correction factor (i.e. M.wt.of 4-
nitrophenol/M.wt of parent) . The maximum 4-nitrophenol derived from methyl parathion
was 33%, from the anaerobic aquatic metabolism study. The maximum amount derived from -
ethyl parathion was 27%, from the aerobic aquatic metabolism study. Using these
percentages to calculate an effective applicaion rate assumes that other degradative
processes are not occurring to degradate 4-nitrophenol as it is produced by the aquatic
metabolism processes above. This is a very conservative assumption which should be
considered when evaluating the results of this first-tier screen.

2) Since aerobic aquatic metabolism data is not readﬂy available for 4-mtrophenol, this
.degradate was assumed to be ‘stable to that process;

- 3) Since hydrolysis data is not readily available for 4—nrtrophcnol, this degradate was
: assumedtobestabletothatprocess :

4) The additive risk from 4-nitrophenol denved from methyl parathion and ethyl paratlnon

asmmesthatthcusesoftheparentoompoundschosenareocanrmgmthesameareaforthe
GENEEC simulation. 'I'h:snsalsoqmteaconservatxveasmmpuon.

5) No other potentxal sources of 4-nitrophenol in drinking water are considered in this
assessment. EFED is not aware of the magnitude of discharge of 4-nitrophenolin
wastewater, orpotennaldepostnonmramwater It is possible that these sources might
result in a more significant contamination of drinking water by 4-nitrophenol than the
degradation of methyl parathion and ethyl parathion. No attempt to quantify the risk posed
by other sources of 4-nitrophenol is attempted here.

In spite of the conservative assumption detailed above, the estimated concentrations of 4-
mtrophenol in drinking water do not approach the 800 ppb HA for a 10-kg child. These values also
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do not exceed OW’s lifetime HA for a 70-kg adult of 60 ppb, but HED has indicated that adults are
not an endpoint of concern for this chemical, in any case.

6. GROUND-WATER ASSESSMENT FOR 4-NITROPHENOL

Results of 2 SCI-GROW assessment for 4-nitrophenol are shown below. The assumptions made

and chemical properties used to perform this assessment are the same as for the GENEEC run, with

one exception. The aerobic soil metabolism half-life used in this assessment is 40 days, which was
_cited by the National Library of Medicine literature review as the half-life measured in subsoil

samples. Using this half-life assumes that 4-nitrophenol quickly leaches to the subsoil, before

degradation can occur in the top soil at the shorter half-life cited above.

Crop | App. Rate of | Adjusted app. |# Apps./Year
Parent Rate (Ibs/acre) L Acute EEC (ppb)
(Ibs/acre) . _ .

Cotton | 3.0 (MP) 0.52 - 110 ' 13.70

Cotton | 1.0 (EP) 013 .. |6 0.55

Total ™ | - -- — B s ' 4.25 |

The PGWDB reports that 4-nitrophenol was detected in 3 of 263 wells sampled in Mississippi
from 1982 to 1990, nt concentrations ranging from 0.004 to 0.02 ppb. No detections were
_reported in 81 wells sampled in Washington in 1988. EFED recommends that a concentration of
4.25 ppb be used for a first-tier assessment of drinking water derived from a ground-water
source. : :

7. ECOLOGICAL HAZARD ASSHSSSMENT
- . a. Introduction

The toxicity of a pesticide is determined through laboratory testing of representative surrogate
species. For instance, 2 surrogate species each are used in toxicity testing to represent all freshwater
fish (>2000 species) and birds (>680 species) in the United States. Acute mammalian studies are
"usually performed using the Norway rat or the house mouse as surrogate species. Estuarine/marine
testing is limited to a crustacean, mollusk, and fish. Reptiles and amphibians are not tested. Avian
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toxicity studies are used as surrogates for reptilian toxicity assessments. Fish toxicity studies are
used as surrogates for amphibians, assuming that the tadpole stage has the same sensitivity as a fish.

The available acute toxicity data on the TGAI indicate that ethyl parathion is "very highly toxic"
to “highly toxic” to birds (LD, = 0.8989 to 16.9 mg/kg; LC,, = 76 to 336 ppm), "very highly
toxic" to small mammals (LD, = 2.52 mg/kg, male rat), " highly toxic" to bees (LD50 =
0.175 ug/bee), "very highly toxic” to “moderately toxic" to freshwater organisms (LC,, =
0.04-3300 ppb), and "highly toxic to moderately" to estuarine/marine organisms (LCj, or EC;,
= 0.107-1012 ppb). Chronic toxicity studies established the followmg NOEC values: 2.85
ppm for avian species, 1 ppm for small mammals, 0.002 ppb for freshwater invertebrates, 0.19
ppb for estuarine/marine fish species, and 0.0331 ppb for estuarine/marine invertebrates.

b. Toxicity Mode of Action

Morgan (1982) provided the following description of the mode of action of organophosphate
pesticides such as parathion:

Organophosphates poison insects and mammals primarily by phosphorylauon of the
acetycholinesterase enzyme at nerve endings. The enzyme is critical to normal
transmission of nerve impulses from nerve fibers to innervated tissues. Some critical
proportion of the tissue enzyme mass must be inactivated by phosphorylation before
symptoms and signs of poisoning are manifest. At sufficient dosage, loss of enzyme

~ function allows accumulation of acetycholine (the impulse-transmitter substance) at
cholinergic neuroeffector junctions (muscarinic effects), and at skeletal myoneural
junctions and in autonomic ganglia (nicotine effects). Organophosphates also impair
nerve impulse tranmission in ihe brain, causing disturbances in sensorium, motor
function, behavior, and respiratory drive. Depression of respiration is the usual cause of
death in organophosphate poisoning. Recovery depends ultimately on generation of new
enzyme.

Organophosphates are efficiently absorbed by inhalation, ingestion, and skin penetration.
To a degree, toxicity depends on the rate at which specific organophosphates are
metabolized in the body (principally by hydrolysis in the liver), thus limiting the amount
of pesticide available to attick acetylcholinesterase enzyme in other tissue. °

Many organophosphates readily undergo conversion from -thions to -oxons (replacement
of sulfur by oxygen) In general, -oxons are much more toxic than -thions. This
conversion occurs in the environment under the influence of sunlight and in the body,
mainly by the action of liver microsomes. Ultimately, both -oxons and -thions are
inactivated by hydrolysis at the ester linkage, yielding alkyl phosphates and phenols
which are readily excreted. The hydrolysis products present little toxic hazard.
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Open literature studies on the ecological effects of methyl parathion are included in the risk

assessment.

-

c. Toxicity to Temstfial Ammals

; i. Birds, Acute and Subacute

Acute oral toxicity studies using the technical grade of the active ingredient (TGAI) were
performed to establish the acute avian toxicity of ethyl parathion. The-preferred test species is
either mallard duck (a waterfowl) or bobwhite quail (an upland gamebird). Results of the

available tests are tabulated below.

(Agelaius phoeniceus)

-

Avian Acute Oral Toxicity
: Toxicity MRID No. Study
Species % ai LD50 (mg/kg) _Category ' Author/Year  Classification®
Mallard duck 9.5 0.898 “very highly toxic” . 00160000 Core
_ {Anas platyrhynchos) - Hudson/1970 -
Mallard duck” 99.5 234 “Very highly toxic” . 00160000 Core
. (Anas platyrhynchos ' : - Hudson/1970
Mallard duck 99.5 1.44 “very highly toxic” 00160000 Core
(Anas plaryrhynchos) B Hudson/1970
Mallard duck 987 1.9 “very highly toxic” 00160000 Core
(Anas platyriynchos) ’ ' Hudson/1970
Mallard duck 98.76 2.13 “very highly toxic” 115198 Core
(Anas platyrhynchos) ) ) Tucker/1970 -
Japanese quail 98.00 11.1 “highly toxic" 44323601 ~_ Supplemental
- (Coturnix japonica) Rattner/1987
Japanese quail 98.00 6.8 “very highly toxic” 44323601 Supplemental
(Coturnix japonica) Rattner/1987 - .
(acute hest) .
Japanese quail 98.00 53 “very highly toxic® 44323601 Supplemental
(Cosurnix japouica) . . = Rattner/1987
(chronic heat) - . .
Japanese quail 0.98 11.5 “highly toxic” 44323601 Supplemental
(Coturnix japonica) Rattner/1987
Japanese quail 0.98 9.1 *very highly toxic® 44323601 Supplemental’
(Coturnix japonica) v Rattner/1987 -
(acute cold)
Japanese quail 0.98 76 - “very highly toxic™ 44323601 Supplemental
SCoturnix japonica) . ’ - Rattner/1987 .
, (chronic cold)
Fulvous whistling duck 98.7 0.125 'v'ery highly toxic® " 00160000 Supplemental
(Dendrocygna bicolor) -t Hudson/1984
Red-winged Blackbird NR 24 “very highly toxic” 05003191 Supplemental
Schafer/1984
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Avian Acute Oral Toxicity
Toxicity MRID No. . Stdy

Species ) % a1 LD50 (mg/kg)  Category * Author/Year  Classification?

House sparrow 98.8 34 “very highly toxic” 00160000 Supplemental

(Passer domesticus) “Hudson/1984

House sParréw NR 1.3 “very highly toxic™ 05003191 Supplemental

(Passer domesticus) Schafer/1973

Quelea 'NR 1.8 ~very highly toxic” 5003191 Supplemental

(Quelea quelea) . Schafer/1973

Rock dove 98.7 252 “very highly toxic" 00160000 ~  Supplemental

(Columba livia) : Hudson/1984

Gray panridge 98.7 16 ““highly toxic” 00160000 Supplemental

(Perdix perdixj ’ Hudson/1984

Chukar 98.7 24 “very highly toxic” 00160000 Supplemental

(Alectoris graeca) Hudson/1984

Japanese quail 9.5 5.95 “very highly toxic" 00160000 Supplemental

(Coturnix japonica) ' Hudson/1984

Ring-necked pheasant 99.5 12.4 *highly toxic” 00160000 Supplemental

(Fastens colchicum) Hudson/1984

California quail 99.5 16.9 *highly toxic” 00160000 -  Supplemental

(Callipepla californica) ’ Hudson/1984 *

Sharp-tailed grouse . 98 5.66 “ivery highly toxic” 00160000 Supplemental

(Tympanuchus phasianellus) Hudson/1984

Dermal - '

Mallard duck - NR 283 . “highly toxic” 00160000 Supplementsl

(Anas platyrhynchos) (percutaneous : Hudson/1984

’ 24h feet
exposed)

House sparrow NR 1.8 “very highly oxic” 05003191 ‘Supplemental

(Passer domesticus) (Dermal) Schafer/1984

Quelea NR 1.8 “very highly toxic” 05003191 - Supplements]
_(Quelea quelea) Sduferl 1984

! "Very highly toxic* ugwmtochemscdswtﬂzwsoclmﬂnnmmglkgmd'hzghlytonc dongumahemcd:wbochwmfnulml

range between 10 to 50 mg/kg (Brooks,1973).

* Core (study satisfies gmdehne) Supplementa! (study is scientifically sound, but does not fulfill the guideline)

Because the LDy, falls in the range of <10 to 50 mg/kg, ethyl parathion is "very highly
~ toxic" to “highly toxic” to avian species on an acute oral basis. Of the 12 species tested, the
“most sensitive species is the whistling fulvous duck based on the LD50 of 0.125 mg/kg. The
guideline (71-1) is fulfilled (MRIDNo.: 00160000). The dermal LD50 for both the house

sparrow and the quelea was 1.8 mg/kg.

Brooks et al (1973) did not provide for dermal
toxicity. However, because the dermal lethal dose is so very small, it is likely that under any
scheme ethyl parathion dermal values would place it in the very highly toxic range.
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Subacute dietary studies usiﬂg the TGAI were performed to establish the toxicity of ethyl
parathion to birds. The preferred test species are mallard duck and bobwhite quail. Results of
these tests are tabulated below.

Avian Subacute Dietary Toxicity

. . 5-Day LCS0 MRID No. Study
Species % ai (ppm)" Toxicity Category”  Author/Year Classification
Mallard duck 99.5 76(61-93) “highly toxic" 00022923 Core
{Anas platyrhynchos) . Hill/1975
Mallard duck 99.5 275(183-373) “highly toxic” 00022923 Core
(Anas platyrhynchos) ’ Hill/1975
Northern bobwhite quail 99.5 . 194(150-245) “highly toxic™ 00022923 Core . .
(Colinus virginianus) . Hil.l/1975
Ring-necked pheasant 9.5 336(296-380) “highly toxic” 00022923 Supplemental
(Phasianus colchicus) Hill/1975
Japanese quail 9.5 197(177-220) “highly toxic” 00022923 Supplemental -
(Coturnix japanica) © Hill/1975 :

' Test organisins observed an additional 3 days while on untreated foed.
? *Highly toxic” is the designation for chemicals with LC50s between 50 and 500 ppm based on Brooks'(1973) classification scheme.

‘Because the LC,, in a range between 50 to 500 ppm, Ethyl parathion is "highly toxic" to avian
species on a subacute dietary basis. The guideline (71-2) is fulfilled (MRID # 00022923)
Of the 4 species tested the most sensitive is the mallard duck.

i Birds, Chronic

Avian reproduction studies using the TGAI were performed for ethyl parathion because the

- following conditions were met: (1) birds may be subject to repeated or continuous exposure to
the pesticide, especially preceding or during the breeding season,(2) information derived from
mammalian reproduction studies indicates reproduction in terrestrial vertebrates may be
adversely- affected by the anticipated use of the product. The preferred test species are mallard
duck and bobwhite quail. Results of these tests are tabulated below:
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Avian Reproduction

Species/ ‘ '~ NOEGLOEC  LOEC MRID No.
Study Duration % ai (ppm) Endpoints- Author/Year Study Classification
Mallard duck . 98 2.85/7.% Eggs laid. 41133101 Core
(Anas platyrhynchos) : eggs set, - Beavers/1989 i
adult body weight,
behavior,
food consumption,
hatchling body weight
Northern bobwhite quail 97 T 200520 (highest level tested) 41133102 Supplemental
(Colinus virginianius) “ ... DO apparent Beavers/1989
: treatment related )
. effects...”
Northern bobwhite qhail Unknown <2525 Time of oviposition 44329401 Supplemental
(Colinus virginianus) <50 ) Eggs laid " Rattner/1982
Gray partridge-Hungarian” Analytical <8/8 Number dead in shells; 101170 Supplemental
(Perdix perdix) grade (only 1 level “early dead Neill/1971
: tested) % hatch of fertile eggs
Mallard duck Technical <10/10 Egg shell thickness ESVII W1 Supplemental
(Anas platyrkynchos) (only 1 level Muller/1972 ’
tested) ’

-

| The mallard duck study (MRID 41133101) prodiced the lowest NOEC/LOEC, and will be
used in the risk assessment. Therefore, an additional bobwhite quail study is not required,
although the original study did not produce a NOEC for the bobwhite.

In addmon to the above reproduction studies, Hudson et al. (1984;MRID 0160000) described
. 2, 60-day feeding studies, 1 with the fulvous whistling-ducks and 1 with gray partridges. The
2 fulvous whistling-ducks studied did not die on a diet with 1.5 ppm ethyl parathion. Ethyl
parathion was lethal to 1 of the 2 gray partridges tested at 8 ppm. In 2, 30-day studies with
repeated oral dosage (in mg/kg of bodyweight per day), the empirical minimum lethal dosage
(30-day EMLD) for fulvous wh:smng-ducks and gxay partridge were 0.01-0.02 mg/kg and
3.0-6.0 mg/kg, respectively.

iti. Mammals, Acute agd Chronic

Wild mammal testing is required on a case-by-case basis, depending on the results of lower
tier laboratory mammalian studies, intended use pattern and pertinent environmental fate
characteristics. In most cases, rat or mouse toxicity values obtained from the Agency's Health
Effects Division (HED) substitute for wild mammal testing. Notice that in addition to the
typical testing, Hudson et al.(1984) has provided LD;s for the domestic goat (Capra hircus)
and mule deer (Odocoiles hemionus). These toxicity values are reported below.
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Mammalian Toxicity

Species/ - Toxicity Affected MRID No
Study Duration - % ai Value Endpoints
Laboratory rat Technical 92.52 Mortality 243412
Oral LD, 96 hours - '10.8 '

mg/kg v
Laboratory rat 8E (76.81%) 8 mg/kg/16 Mortality 40814001
Acute NOEC/LOEC mg/kg
Laboraiory rat Technical 92.7 Mortality 243412
Oral LD, 96 hours 92.7 : )

' mg/kg

Domestic goat - 98.7 28-56 mg/kg Mortality 160000
(Capra hircus) ”
Oral
LD, .
Mule deer 99.5 244 mg/kg  Mortality 160000
(Odocoileus -
hemionus)
Oral
LD,
Rat Inhalation NR >1.3 003974
LC50 - mg/LI&?
Rat Acute Dermal 76.18 LEL 16 mg/kg Mortality 40814001

NOEL 8 mg/kg

LEL 8 mg/kg Signs of toxicity

NOEL 4 mg/kg .
Rat Acute Dermal 76.18 © LEL 0.68 mg/kg Plasm ChE inhibiton 40814002

’ NOEL 0.45
. mg/kg .
Norway rats Technical  126.3 ppm Mortality 43961101
(Wistar strain) (103-186) -
Dietary
LC50
Norway rats Technical ~ 130.2 ppm Mortality 43961101
(Wistar strain) C(114192)
Dietary
LC50
Mice 95.11 NOEL - . 100 ppm decreased body weight, 244841
28 day- feeding ' < 100ppm tremors, hypoactivity 400 ppm
, animals died within 11 days
Rat | .98 NOEL Decreased ChE and EGR effects at 41834502
Technical 0.04 mg/kg/day 0.4 and 4 mg/kg/day

3 month feeding
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increase of blindness and mortality in

Mammalian Toxicity
Species/ - Toxicity Affected . MRID No.
Study Duration % ai Value Endpoints
Rat 95.11 NOEL <2.5 Decreased RBC and plasma 2443839
3 month feeding ppm cholinesterase . :
Dog Technical Systemic NOEL  Decreased RBC and plasma ChE 244843
3 month feeding >3.0 ~ activities
‘ mg/kg/day
. (HDT)
ChE NOEL
<0.3
mg/kg/day i
apm
Dog 95.5 ChE NOEL < “ (RBC, plasma and brain ChE were 246639;
1 year feeding Pure 0.01 mg/kg inhibited). Levels tested in beagles - 246642
: Lowest Dose 0, 0.01, 0.03 and 0.1 mg/kg/day
Tested. ’
Rat _ 96.70 Fetotoxic NOEL  Maternal toxic NOEL 1.0 mg/kg 252087
Reproduction Technical 1.0 mg/kg (Lowest Dose Tested) Maternal toxic
Fetotoxic LEL LEL 4 mg/kg. (Decreased weight
= 4mg/kg gain) -
(with mortality
and renal pelvis
distention
reported at 4
and 16 mg/kg).
Rat Reproduction 96.7 NOEL _FO both sexes, cholinesterase activity 41418501
- 2 generation Technical 1 ppm was decreased in plasma and RBCs at
" 10 and 20 ppm. In the F1 pups
reduced weight and weight gain was
observed at the high dose. In the F1
adults plasma and cholinesterase
activity was depressed, in males and
females at 10 and 20 ppm. No effects
were observed in the F2 pups. .
Rat 96.7 NOEL At 50 ppm showed tremors, abnormal  252702;
Feeding/ Technical 5 ppm gait, retinal degeneration, depression  252703;
carcinogenic -2 year of all RBC values, depressed brain 252704;
. ChE, degeneration of sciatic nerve. 252705;
Rat 96.70% - LEL(highest Brain ChE depressed; gross retinal 40644704
Chronic/ level tested) abnormalities, histopathology
carcinogenic feeding 32 ppm indicative of blindness and possible

females; decreased weight gain.
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These studies show that ethyl parathion is toxic orally, dermally, reproductively, and chronicly.
The acute oral LD50 results indicate that ethyl parathion is (LD50 = 2.52 mg/kg) “very highly
toxic” (<10 mg/kg) to small mammals on an acute oral basis (Brooks et al. 1973). The dermal
studies although not analysed to provide an LD50 did show effects at the 8 mg/kg level.

Therefore, the oral and dermal toxicities are similar. The rat reproduction studies show the
fetotoxic LEL of 4 mg/kg and clinical chemistry effects at 10 ppm. Ethyl parathmn toxicity
increases with increases in the exposure period. For example, the lowest LC50 is for rats is 126.3

g. However, long term tests show that eﬁ'ects occur with exposure to concentratlons as low
as l ppm.

-iv. Insects
Honey bee acute contact studies using the TGAI were performed for ethyl parathion because

its use on alfalfa, cotton, and sunflowers will result in honey bee exposure. -Results of this test. -
are tabulated below. '

Nontarget Insect Acute Contact Toxicity

_ : MRID No. - Study
Species % ai Results Toxicity Category' Author/Year Classification
Honey bee Technical  0.175 uglbee  “highly toxic” ~ 0036935 Core
(Apis mellifera) LD50 Atkins/1975
Honey bee . . Technical 100% “highly toxic” 00078515 . Supplemental
. (Apis mellifera) Mortality@ Herris/1970 -
. 0.01% :
_Solution
Honey bee 4 E Residues of - ‘“highly toxic” 00091653 . " Core
(Apis mellifera) 051bsa.i./A Johansen/1963
- caused 100% | :
. mort. at 4
hr.,79%
mort. at 1
day.
Honey bee 4D E At 0.5 Ibs “highly toxic™ 00060628 Core
(Apis mellifera a.i./A 6-hr. Johansea/1965
Alkali bee . rasidues’
"(Nomia melanderi) : highly toxic
" Alfalfa Leafcutting bee - - tosll3
(Megachile ronmdata) species. )
Alkalibee - Technical ~ LDS50=129  “highly toxic" 05015679 i Supplsmeatal
(Nomia melanderi) . uglg o Moradeshsghi/1974 -
Eleven species of 2SWP . AtOSD “highly toxic” 05003978 i Supplemental
" parasitic wasps and ’ a.i./A Bartlett/1963
predaceous beetles residues
: : highly toxic
after 4 days
of exposure
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Nontarget Insect Acute Contact Toxicity

MRID No. Study

Species ) %ai Results Toxicity Category* Author/Year Classification
Sowbug . 987 LDS0=2130  ‘“highly toxic” * 40094602 Core
(Asellus brevicaudus) . (1450-3120) Johnson/1980

.tg/ L

* Based on Atkin (et al. 1981; MRID No.: 44038201) LD50 values less than 2 ug/bee are "highly toxic”. This is the highest toxicity
category in this scheme of categories.

The results indicate that ethyl parathion is "highly toxic" to bees on acute contact basis. The
guideline (141-1) is fulfilled (MRID No.0036935). The Johansen studies (00060628,
00091653) fulfill the guideline requirement for determination of residual toxicity of the
formulated product to honeybees .

v. Terrestrial Field Testing

Field testing showed effects on young pheasants in a study where 60 9-week old penned birds .
were sprayed with 0.5 Ibs ai/A ethyl parathion and given supplemental untreated food. Plasma
and brain cholinesterase were depressed 59 % -and 30%, respectively, and ChE levels did not
return to normal after 15 days. The authors concluded that re-exposure to parathion within this
period could kill young birds. (Wolfe et al.,1971; MRID 44357801).
In another study 1 member.of a nesting pair of laughing gulls that received a sublethal dose of
ethyl parathion was compared with a group of non-dosed birds. After 2.5 days, birds dosed
with 6 mg/kg parathion spent significantly less time incubating than non-dosed controls. By
the third day, however, sharing of nest duties between pair members in the treated group had
approached normal, suggesting some recovery from parathion intoxication. These findings
suggest that sublethal exposure of nesting birds to an organophosphate insecticide, such as
parathion, may decrease nest attentiveness and make the clutch more susceptible to predation

- or egg failure. The authors indicated that behavmral changes caused by sublethal OP exposure
could be especially detrimental in avian species where only 1 pair member incubates or where
both members are exposed in species shanng nest duties. (White, et al. 1983; MRID :
44371709). ’

d. Toxicity to Freshwater Aquatic Animals
i. Freshwater Fish and Amphibians, Acute |
Two freshwater fish toxicity studies using the TGAI were performed to establish the toxicity of

Ethyl parathion to fish.  The preferred test species are rainbow trout (a coldwater fish) and
bluegill sunfish (a warmwater fish). Results of these tests are tabulated below.
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Freshwater Fish Acute Toxicity
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Species/ 96-hour MRID No. Study
% ai LC50 (ppb) Toxicity Author/Year Classification
Category
Bluegill sunfish 98.7 18 (10-32) “very highly = 40098001 Core
{Lepomis macrochirus) . toxic” Mayer&Ellersieck/
1986
Bluegill sunfish 100 24 (15-38) “very highly 40094602 Core
(Lepomis macrochirus) toxic" . Johnson/1980
Bluegill sunfish '76.35 . 35 (17-52) “very highly 40644710 - Core
(Lepomis macrochirus) toxic” Surprenant/1988
Bluegill sunfish 99 95 (NR) “very highly 35796 Core
(Lepomis macrochirus texic” Pickering/1962
Bluegill sunfish 99 710 (NR) “ highly 57051 Core
(Lepomis macrochirus toxic” Henderson/1957
Bluegill sunfish 98.7 161 (75-346) “ highly 40098001 Core
{Lepomis macrochirus toxic” Mayer&Ellersieck/
' 1986
Green sunfish 98.7 395 (318491) “ highly 40098001 " Supplemental
(Lepomis cyanellus) toxic” Mayer&Ellersieck/
: 1986
Green sunfish Technical 207 (NR) “ highly 44378608 Supplemental
(Lepomis cyanellus) toxic” Minchew/1969
Channel catfish 98.7 2650 (2160-3260)  “moderately 40094602 Core
(Ictalurus punctatus) ‘ toxic” - Johnson/1980
Channél catfish 100 3300 (3090-3520) “moderately 40094602 Core
_ (Ictalurus punctatus) toxic" Jolinson/1980
Fathead minnow , 99 1300 (NR) . “moderately ~ 35796 Core
(Pimephales ptomelas) T toxic” Pickering/1962
Fathead minnow - 98.7 2350 (1760-3120)  “moderately 40094602 Core
(Pimephales promelas) o toxic” Johnson/1980
Fathead minnow 99 ~ 1400(NR) “moderately 57051 Core
(Pimephales promelas) toxic” Henderson/
1957
Fathead minnow 100 330 (NR) “highly 91881 "Core
(Pimephales promelas) : toxic” Henderson/1959
Mosquitofish 99 350 (290-400) “highly 44338801 Supplemental
(Gambusia affinis) toxic” Chambers/1974

5/ 180



Freshwater Fish Acute Toxicity

Species/

38

96-hour MRID No. Study
% ai LCS0 (ppb) Toxicity Author/Year Classification
Category
Mosquitofish 98.7 320 (156-647) “highly 40094602 Core
(Gumbusia affinis) toxic” Johnson/1980
Largemouth bass 98.7 620 (462-830) “highly 40094602 Core -
(Microprerug salmoides) toxic" Johnson/1980
Goldfish 98.7 1830 (1350-2470)  “moderately 40098001 _ Core
(Carassius auratus) toxic” Mayer&Ellersieck/
: 1986
Golden shiner - Tech 1895 (NR) “moderately 44378608 Supplemental
(Notemigonus crysoleucas) toxic” Minchew/1969 ‘
Rainbow trout 98.7 780 (370-1640) “highly 40098001 Supplemental
(Oncorhynchus mykissy . toxic” Mayer&Ellersieck/ :
S 1986
Rainbow trout 98.7 1430 (964—210b) moderately 40094602 Core
(Oncorhynchus mykiss) toxic”
_§tatic : .
Cutthroat trout 98.7 1560 (980-2470)  “moderately 40094602 Core
"(Oncorhynchus clarki) toxic” Johnson/1980
Lake trout 98.7 1920 (1750-2100) ‘moderately 40094602 Core
(Salvelinus namaycush) : foxic” Johnson/1980
Chorus frog -tadpole 98.7 1000 (700-14000 “highly 40098001 Core
(Pseudacris triseriata) ) toxic” ’ Mayer&Ellersleckl
1986
Fowler’s toad-tadpole 98.7 >1000 (NR) ‘moderately 40098001 Core
(Bufo woodhousei) - toxic or Mayer&Ellersieck/ .
’ less” 1986
Fathead Minnow Parsoxon 250 (NR) “highly 00091881 Core
(Pimephales promelas) 100% hardwater toxic” Henderson/ -
' . ' 1959 .
Fathead Minnow Paraoxon 330 (NR) “highly 00091881 . Core
(Pimephales promelas) 100% softwater toxic” - Henderson/
' 1959

! Brooks (et al.,1973) toxicity classification indicates that LC50 values <0.1 ppm are “very highly toxic”, 0.1 to 1

ppm are “highy toxic and > 1 to 10 ppm are "moderately toxic".
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The lowest LC,, values fall in the range of less than 100 ppb. Ethyl parathion is “very highly
toxic" to freshwater fish on an acute basis. The guideline (72-1) is fulfilled (MRID 40098001,
40647410). Of the 11 species tested, the bluegill is the most sensitive. ”

The available studies indicate that ethyl parathion is “highly toxic” to chorus frogs.(MRID No.:
40094602). At the present time there are no requirements for amphibian testing.

ii. Freshwater Fish, Chronic

"Freshwater fish early life-stage testing [72-4(a)] is required for ethyl parathlon because the
followmg criteria have been met:

1) It is likely to be a recurrent presence in water.

2) The fish LC50 is less than 1 mg/L.

3) Reproductive effects have been shown in both fish and mvertebmtes
4) Half-life in water is 5.2 days.

No freshwater fish early life stage or life cycle data are available. However, twoo early life stage
tests are available for the sheepshead minnow. Because of the similar acute toxicity between the
freshwaer bluegill sunfish and the marine spot, the most sensitive sheepshead endpoint NOEC
0.19 ppb was used in this risk assessment as a surrogate for a freshwater fish chronic endpoint.
The results extremely, extremely high RQs, relative to O|LOCs, suggests that conduct of an early
life stage test with a freshwater fish will not have significant effects on the outcome of the risk
assessment.

iii. Freshwater Invertebrates, Acute
Freshwater aquatic invertebrate toxicity tests using the TGAI were performed to establish the )

toxicity of ethyl parathion to invertebrates. The preferred test species is Daphnia magna. Results
of these tests are tabulated below: - : ,
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48-hour LCS0/ MRID No. Study _
Species % ai EC50 (ppb) Toxicity Category Author/Year Classification
Crayfish 98.7 0.04 (NR) “very highly toxic” 40094602 Supplemental
(Orcohectes nais) . Johnson/1980
Crayfish 98.7 <250(NR) “highly toxic” 40094602 Supplemental
(Pracambarus sp.) ' Johnson/1980
Waterflea - 98.7 0.37 (0.230.57) “very highly toxic” 40094602 © Core
(Simocephalus serrulatus) Johnson/1980
Watertlea 0.6 (0.45-0.79) “very highly toxic” 40094602 Core
(Daphnia pulex) 98.7 Johnson.1980-
Waterflea 76.35 3.0@2.73.9 “very highl)-' toxic” 40644711 Core
(Daphnia magna) . Surprenant/
1988
Waterflea 2 “very highly toxic” 43583501 Supplemental .
(Daphnia magna) Kohn/1998 '
Scud 98.7 1.3 (0.6-1.9) “very highly toxic™ 40094602 Core
(Gammerus fasciatus) : Johnson/1980
Scud 98.7 3.5 2.64.8) “very highly toxic" 40094602 Core
(Gammerus lacustris) Johnson/1980 .
Scud 98.7 4.5 (NR) - “very highly toxic” 40098001 Supplemental
(Gammerus fasciatus) Mayer& . :
Ellersieck/
1986
Fresh water shrimp Technnical 7.1 (1.5-11.0) “very highly toxic” 41237806 _ Supplemental
(Palaemenetes kadiakensis) Naqvi/1970
Fresh water shrimp Techanical 11.8(9.9-13.6) “very highly toxic” 41237806 Supplemental
(Palaemenetes kadiakensis) - ’ Naqvi/1970 .
Fresh water sheimp Technnical  7.4(0.5-7.4) “very highly toxic” 41237806 Supplemental
- (Palaemenetes kadiakensis) Naqvi/1970°
Fresh water shrimp Technnical 6.6(3.8-8,.8) / i ‘very higlﬂy, toxic” 41237806 Supplemental
(Pal tes kadiakensis) : Naqvi/1970
Stonéﬂy 98.7 544.76.2) “very highly toxic” 40094602 Core
(Pteronarcys californica) : T Johnson/1980
Stonefly - 98.7 42(33.45.2) “very highly toxic” 40094602 Core
(Pteronarcella bt.zdia) Johnson/1980
Stonefly 98.7 1.5 (1.0-2.2) ‘vefy highly toxic” 40094602 Core
(Claassenia sabulosa) Johnson/1980°
Damselfly 98.7. 0.64 “very highly toxic" 40094602 Supplemental
(Uschnura verticalis) (NR) Johnson/1980
Mayfly 98.7 1S(NR) “very highly toxic” 40094602 Supplemental
(Hexagenia bilineata) Johnson/1980
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! Brooks (et al., 1973) classification indicates the LC50 of 0.1 to 1 ppm are in the "highly toxic" range and those greater than 1 to 10 ppm are
in the "moderately toxic" range.

Because most of the LC,/BC, values are less than 100 ppb, Ethyl parathion is "very highly toxic"
to aquatic invertebrates on an acute basis. The guideline (72-2) is fulfilled (MRID 40094602,
40644711). These data suggest strongly that the use of ethyl parathion can lead to acute risk to
freshwater invertebrates which could lead to significant effects to higher aquatic organisms which
feed on the invertebrates. Because of their subtle nature, such aquatic effects would be difficult
" to detect. Of the 7 species tested, the crayfish (Orconectes nais) is the most sensitive.

iv. Freshwater Invertebrate Chronic

A freshwater aquatic invertebrate life-cycle test usmg the TGAI was performed for ethyl parathion
because it meets the following requirements: (1) it is expected to be transported to water from the
intended use site, (2) it is intended for use such that its presence in water is likely to be continuous
or recurrent, (3) the aquatic acute EC50 is less than 1 mg/l, or, (3) the EEC in water is equal to
or greater than 0.01 of the acute EC50 value. Results of this test are tabulated below.

Freshwater Aquatic Invertebrate Life-Cycle Toxicity

Species/ . 21-day N :
Flow-through) NOEC/LOEC Endpoints Affected MRID No. Study Classification

% ai {ppb) Author/Year
Waterflea 0.002/NR ‘ parent mortality, 43583501 ) Supplementel
(Daphnia magna) reproduction rate, Kbhn/1989
' first offspring ‘ :

Although these studies did not follow the guideline protocol, additional studies probably would
not benefit risk assessment, because these studies show such extreme toxrcxty Therefore, the
requirement is reserved.
e. Toxicity to Estuarine and Marine Animals
i. Estuarine and Marine Fish, Acute
Acute toxicity teSting with estuarine/marine fish using the TGAI was performed for ethyl

parathion because it is expected to reach this environment when used in coastal counties. The
preferred test species is sheepshead minnow. Results of these tests are tabulated below.
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Estuarine/Marine Fish Acute Toxicity

Species/(Static
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o 96-hour MRID No. Study
or Flow-through) % ai LC50 (ppb) - Toxicity Category Author/Year Classification
{measured)
Spot 99.6 18 (NR) “véry highly toxic” - 40228401 Supplemental
(Leiostomus xanthurus) Mayer/1986
Sheepshead Minnow - 996 36 (NR) “very highly toxic” 40228401 Supplemental
(Cyprinodon variegatus) Mayer/1986
Striped mullet 99.6 100 (NR) “very highly toxic” 40228401 Supplemental
(Mugil cephalus) : : Mayer/1986
1 Brooks (et al.,1973) classification indicates that LC50s less than 0.1 ppm or 100 ppb are "very highly toxic”.
Fthyl parathion is "very highly toxic" to estuarine/marine fish on an acute basis. Although these

studies are not core, an additional study would not be expected to benefit risk assessment.
Therefore, the guideline (72-3a) is fulfilled (MRID 40228401) by these studies. Of the 3 species
tested, the spot is the most sensitive.

ii, Estuarine and Manne FlSh Chronic

Because ethyl parathxon s acute LCy, is less than 1 ppm and apphed several times per season, an

estuarine/marine fish early life-stage toxicity test using the TGAI has provided.

Estuarine/Marine Fish Early Life-Stage Toxicity Under Flow-through Conditions

Species/

NOEC;LOEC Endpoints Affected, MRID No. Study Classification
Study Duration % ai {ppb) Author/Year
Sheepshead 98 0.19;0.37 weight and 41543101 Supplemental
Minnow ) length Surprenant/1988
(Cyprinodon. .
variegaius)
Sheepshead . 98.1 0.67;1.3 Hatchling 44347601 Core
Minnow survival Sousa/1997
(Cyprinodon ’
variegatus)

‘The guideline requirements have been met for an estuarine/marine fish early life-stage study (MR[D
44349401). Ethyl parathlon is extremely toxic to estuarine/marine fish on a chronic basis.
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iii. Estuarine and Marine Invertebrates, Acute

Acute toxicity testing with estuarine/marine invertebrates using the TGAI was performed because
ethyl parathion has the potential to reach the estuarine/marine environment when applied to crops
grown in coastal counties. The preferred test species are mysid shrimp and eastern oyster. Results
of these tests are tabulated below:

Estuarine/Marine Invertebrate Acute Toxicity

. 96-hour _ Study
Species/Static or LCS0/ECS0 Toxicity MRID No. ~ Classifi-
Flow-through % ai. (ppb) Category' Author/Year cation
Mysid 76.35  0.107 (0.092- “very highly 40644715 Core
(Mysidopsis bahia) : - 0.124) toxic” - Surprenant/1988
Mysid 98 " 0.12 (0.110.14)  “very highly 40644714 Core
(Mysidopsis bahia) ’ : : toxic” Surprenant/1988
Pink Shrimp 99.6 0.24 (NR) “very highly 1237807 Supple-
(Penaeus duorarum) toxic” Lowe/1971 mental
Brown shrimp 99.6 1.0 (NR) “very highly 40228401 Supple-
(Penaeus aztecus) : " toxic” Mayer/1980 mental
Grass shrimp ) 99.6 2.8 (NR) “very highly 40228401 Supple-
(Palaemonetes pugio) toxic” Mayer/1984 mental
Eastern oyster 99. <1. N/A 41237807 Supple-
(shell deposition) Lowe/1971 ° mental
(Crassostrea virginica)

Eastern oyster 76.35 - 1012 (NR) “mod.erately ' 40644717 . Supple-
(shell deposition) ' toxic” Surprenant/1988 mental
(Crassostrea virginica) . '
Eastern oyster . 99.6 > 1000 (NR) “highly toxic” 1237807 Supple-
(shell depesition) o Lowe/1986 " mental
(Crassostrea virginica) :

! Based on Brook's (et al. 1973) toxicity categories, chemicals with an LCS0 less 0.1 ppm or 100 ppb and those between 0.1 and 1 ppm are "very
~highly toxic™ and “highly toxic”, respectively.

The ethyl parathion LCs,, for all but 2 of the above studies fall in the "very highly toxic" category
for estuarine/marine invertebrates. The study under MRID No.: 1237807 indicates that ethyl
parathion is “highly toxic”. The study under MRID No.: 41237807 was only tested at 1 ppb level
showing no statistical differences. The guideline (72-3b) study is fulfilled by the mysid study
(MRID No.:40644714). The mollusk study (72-3c) requirement is reserved based on the results
of both MRID No.: 40644717 and 1237807 which show that relative to the mysid study it is much
less sensitive. Of the the 5 species tested, the most sensitive is the mysid.
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iv. Estuarine and Marine Invertebrate, Chronic.

Estuarine/Marine Invertebrate Life—CycleiToxicity

Species/(Static , 21-day .

Renewal or Flow- NOEC; Endpoints MRID No. Study
through) % ai LOEC Affected Author/Year Classification

(ppb) '

Mysid Technical ~ 0.0031; Reproduction 40874401 Supplemental
(Americamysis 0.0052 ‘Hoberg/1993

bahia) ' ' '

Sea Urchin - NR © ECs0(CL)’ Abnormalities 44371708 Supplemental
(Pseudechinus - 31.2(31.2- Herndndez/1990

magellanicus) ! 52.0)

Blastula

Sea Urchin- NR EC50(CL) Abnormalities 44371708 Supplemental
(Pseudechinus 34.6(27.2- Herndndez/1990

magellanicusj 48.4)

Gastrula ’

Sea Urchin NR ECS0(CL) Abnormalities 44371708 . Supplemental
(Pseudechinus 2.8 (1.0-6.5) o ' Herndndez/1990
" magellanicus) iy '

Prism

Sea Urchin NR EC50 (CL) _ Abnormalities 44371708 . Supplemental
(Pseudechinus 73.7 (46.7- e ~ Herndndez/1990

magellanicus) 92.2) .

Phateus

1. The results for these studies were provided as EC50 rather than NOEC/LOEC values.

The mysid study, which followed guideliﬁe’ protocol, did not provide the data necessary to
adequately verify the NOEC. However, because of the extremely low NOEC the results of the
risk analysis are not expected to change. Hence, another study (72-4) is not required.

Work with crabs shows effects can occur at lower concentrations with a longer exposure period.
Rodriguez et al. (1992; MRID 443717107) determined a 96-hour LC50 and a 4-week LC50 for
2 species of crabs Uca uruguayensis and Chasmagnathus granulata collected in Argentina. For
Uca uruguayensis only adults were tested while adults and juveniles were tested with
Chasmagnathus granulata. The 96-hour LC50s for adult and junvenile Chasmagnathus granulata
were 560 and 360 ppb, respectively, while the 4-week LC50s were much lower (4.35 and 10 ppb
for adults and juveniles, respectively). Similarly, the Uca uruguayensis 96-hour and 4-week
LC50s were 51 and 3.6 ppb, respectively. These studies suggest the potential for adverse chronic
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effects to invertebrates in estuaries and marine areas, particularly in regions surrounding crops
which can receive multiple applications of ethyl parathion.

f. Toxicity to Plants \

i. Terrestrial

Currently, terrestrial plant testing is not required for pesticides other than herbicides except on
a case-by-case basis (e.g., labeling bears phytotoxicity warnings incident data or literature that
demonstrate phytotoxicity). Hartley et al. (1983) indicate that ethyl parathion is phytotoxic “to
some ornamentals, cucurbits, sorghum, and some varieties of apple, pear, and tomato.” Due to
the demonstrated phytotoxicity to some plants, Tier I terrestrial plants phytotoxicity tests are
required (122-1, seedling emergence and vegetative vigor) in which the maximum registered label
dosage is used. These studies are needed to determine the affect on endangered species.

ii. Aquatic Plants

Aquatic plant testihg is required for' the any pesticide with a phytotoxicity warning on product
labeling, incident reports of phytotoxic effects, or other sources (such as published literature) of
reported phytotoxicity. These studies are needed to determine the affect on endangered species.

The following species should be tested at Tier I: Kirchneria subcapitata, and Lemna gibba.
Aquatic plant testing is required for parathion because of demonstrated phytotoxicity to plants.

9. Risk Assessment

EFED uses an indexing method of risk assessment which considers exposure and toxicity

components. Risk quotients (RQs) are calculated by dividing exposure estimates by toxicity values,
both acute and chronic. '

RQ= EXPOSURE/TOXICITY

RQs are then compared to OPP's levels of concern (LOCs). These LOCs are criteria used by OPP
to indicate potential risk to nontarget organisms and the need to consider regulatory action. There
are LOCs for the following risk presumption categones

n acute high - potentlal for acute risk is high and regulatory action may be warranted in
addition to restricted use classification -
(2) acute restricted use - the potential for acute risk is high, but thls may be mitigated through
restricted use classdicatlon

(3) acute endangered species - the potential for acute risk to endangered species is high and
regulatory action may be warranted
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(4) chronic risk - the potential for chronic risk is high regulatory action may be warranted.
(Currently, EFED does not perform assessments for chronic risk to plants, acute or chronic

risks to nontarget insects, or chronic risk from granular/bait formulations to mammalian or
avian species.) '

The toxicity test values (i.e., measurement endpoints) used in the acute and chronic RQs are derived
from the results of required studies. Examples of toxicity values derived from the results of short-
term laboratory studies that assess acute effects are:

" (1) LC,, (fish and birds)
(2) LDy, (birds and mammals

(3’) EC,, (aquatic plants and aquatic invertebrates) and
(4) EC25 (terrestrial plants).

Examples of toxicity test effect levels derived from the results of long-term laboratory studies that
assess chronic effects are: ‘

(1) LOEC (Lowest Observed Effect Concentration
(2) NOEC (No Observed Effect Concentration)

The NOEC value is used as the toxicity test value in assessing chronic effects.

.

Risk presumptidns, along with the correspondingiQs and LOCs, are tabulated below.-

Risk Presumptions for Terrestrial Animals

Risk Presumption RQ . o LoC

Birds, Reptiles and Mammals

Acute High Risk - EECYLCS0 or LD50/sgf?* or LD50/day’® 0.5

Acute Restricted Use ; EEC/1.C50 or LD50/sqft or LD50Idny (or LDS0 < 50 02
Acute Endangered Species » EE‘(.:'II_.CSO or LDS0/sqft or LD50/day 0.1
Chronic Risk EEC/NOEC 1

! abbreviation for Estimated Environmental Concentration (ppm) on avian/mammalian food items

N I s .

LDS50 * wt. of bird LD50 * wt. of bird

? | - R 608 130



Risk Presumptions for Aquatic Animals

Risk Presumption
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RQ LOC
Acute High Risk EECYLC50 or EC50 0.5
Acute Restricted Use EEC/LC50 or EC50 0.1
Acute Endangered Species EEC/LC50 or ECS0 0.05
Chronie Risk EEC/NOEC 1

! EEC = (ppm or ppb) in water
Risk Presumptions for Plants
Risk Presumption RQ LOC
Terrestrial and Semi-Aquatic Plants

Acute High Risk EECYEC2S 1 )
Acute Endarigered Species EEC/EC05 or NOEC 1

Acute High Risk

Acute Endangered Species

. Aquatic Plants

EECYECS0

EEC/ECO5 - NOEC

! EEC = lbs ai/A
2 EEC = (ppb/ppm) in water

a. Rlsk Assessment to Nontarget Terrestrial Animals

For pesticides applied as a liquid product, the estimated environmental concentrations (EECs) on
food items following product application are compared to LC50 values to assess risk. The
predicted maximum residues of a pesticide that may be expected to occur on selected avian or
mammalian food items immediately following a direct smgle apphcatlon at 1 Ib ai/A are tabulated

below.

Estimated Envirc‘rnmental Concentrations (EECs) on Avian and Mammalian Food Items (ppm) Following a Single

Application at 1 Ib ai/A)

EEC (ppm)'
Food Items
Short grass 240
Tall grass 110
] Broadleaf/forage plants, and small insects 135
‘ 15

Fruits, pods, seeds, and large insects

! Maximum EEC are for a 1 Ib ai/A application rate and are based on Fletcher e al. (1994).
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i. Avian and Reptilian
\vian A Mortality Toxicity 2

The major uses of ethyl parathion are likely to result in bird and reptile deaths. In addition to
mortality, a suite of sublethal effects has been documented in avian species. These include
reproductive effects, health impacts for nesting birds and their young, damage to food resources,
feeding and behavioral changes and greater vulnerability to predation and environmental stress.

EFED concludes with a high level of confidence that ethyl parathion use poses significant acute
and chronic risk to avian species.

The acute and chronic RQs.for broadcast applications of liquid products tabulated below are based
on a mallard duck* LC50 of 76 ppm and the mallard duck NOEC of 2.85 ppm.

Avian Acute and Chronic Risk Quotients for Single Application of Liquid Products
(Broadcast) . ‘ :

Acute Repro- Repro-
App. RQ Acute duction duction
" Rate .- (EEC/ LOoC RQ LOC
Site(# App.) (bs ai/A) Food Items EEC LC50) Exceedance (EEC/ Exceed-
NOECQC) ance
Alfalfa 0.5 Short 1200 1.6 All 4.1 All
Canola (rapeseed) grass
Tall ' 55.0 0.7 All 19.3 Al
grass _
Broadleaf - 67.5 0.9 All -23.7 All
plants/Insects
Seeds 1.5 S 01 Endangered 2.6 All
" Species
Badey 0.75. " Short 1800 24 All 632 All
Corn ’ grass :
Soybeans . .
Wheat Tall 82.5 1.1 All 28.9 All
grass
Broadleaf 101.3 1.3 All 355 All
plants/Insects :
Seeds 11.3 0.1 Endangered 40 All
: Species
Cotton 1 Short 2400 32 All 842 Al
Sorghum . . grass
Sunflower
Tall 110.0 1.4 All 38.6 All
grass .
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Avian Acute and Chronic RlSk Quotients for Single Apphcauon of Liquid Products
(Broadcast)

Acute Repro- Repro-
App. . RQ Acute duction duction
. Rate (EEC/ LocC © RQ LoC
Site(# App.) (Ibs ai/A) Food Items EEC LC50) Exceedance (EEC/ Exceed-
NOEC) ance
Broadleaf 135.0 1.8 All 47.4 All
- plants/Insects
Seeds 15.0 0.2 " Restricted Use 5.3 All .
Endangered
Species

*Notice that the fulvous whistling duck is extremely sensitive to EP with an LD50 of 0.125 mg/kg versus 0.898 mg/kg for the next most sensitive

species, the mallard duck. Based on the this these RQ may not protect this species. However, the lowest applxcanon rate and single application
rate exceed all LOCs for the mallard.

Except for.seeds, the single application scenario indicates that applications of ethyl parathion at
all rates will result in RQs that exceed LOCs (endangered species, restricted use, and avian acute
high risk) for both acute and reproduction toxicity values. The seed consumption RQ is below the -
~ high risk LOC for single applications of 0.75 Ib ai/A and less. Notice that only a single
application scenario was used for reproductive effects. The Corn Cluster Analysis (USEPA

,1996) reported that short term exposure (Bennett et al.,1990) can cause similar effects as long
term exposure with similar concentrations in the diet. This is illustrated in the case of the
chemically similar pesticide methyl parathion. Bennett et al. (1990) exposed bobwhite quail to
methyl parathion over both long-term (25 weeks) and short-term (4 days) exposure periods. Egg
~ production in this species was statistically (p <0.0001) reduced at dietary concentrations > 10 ppm
for both exposure periods. Hence, if birds survive a short term exposure to ethyl parathion, they
are hkely to suffer reproductlve effects.

~ Ethyl parathion has been associated with many bu‘d incidents (described later). Because the
incidents are better explained by a single-dose poisoning, risk quotients based on the LD50 (single
dose study) serve as a better indicator of potential risk than RQs based on the LC50 (S—day dietary
study) as shown in the previous table (Stavola,1987).

The lowest LD50 is 1 mg/kg of bodyweight, hence a mallard-size bird need ingest, inhale, or
absorb dermally only about 1 mg of ethyl parathion to face a 50% probability of mortality.

To compare the 2 types of exposure, RQs using the LD50 were compared to RQs using the LC50
according to the following calcu]atlons

" Information and Assumptipns for Calculation of LD50/Day RQ:
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1. Bird weight 1000 g for mallard duck i
2. Formula to determine the weight of dry food per day

Dry Food / day (g/day) = 0.648Wt**'(g) (USEPA,1993)

3. Dry food to wet food conversion = 1.8
4. RQ = mg/bird (lethal dose)/LD50

Formula:

Dry Food (wt)IngeSted/Day * Wet to Dry Weight * g.to mg * EEC on Shortgrass/
. . LD50

= RQ LD50/Day
0.648 (1000 g)°%' * 1.8 (dryto wet) * 1000 mg/g *(240/ 1,000,000) /1 mg/kg
= RQ or 25 1 LDSO /Day

Based on an application of 1.0 lbs a.i./A, the LD50 RQ for ethyl parathion is 25.1 while the RQ
calculated from the LC50 is 3.2. Because ethyl parathion clearly causes effects with a single dose,
EFED believes that the LC50 EEC risk quotients in the table above significantly underestimate
acute risk to birds and the LD50 values are more representative of potential risk.

Avian Exposure Assessment

Birds sprayed with ethyl parathion can be poisoned by mgestlon during preening, abs01pt10n
through the skin of their feet, or by inhalation of spray particles. The RQs above do not take
inhalation and dermal exposure into account, and an inhalation LC50 has not been determined for
ethyl parathion. " In addition, in dry conditions up to 30% of the parathion can be converted to
paraoxon, which is 40 to 50 times more dermally toxic and 5 times more easily dermally absorbed
than parathlon (USEPA, 1991).

Dermal toxicity tests suggest that birds in the vicinity of spray applications of parathion are likely
to be affected by dermal exposure. The dermal LD50 value for the rat (21 mg/kg) is similar to
the mallard duck percutaneous LD50 value of 28.3 mg/kg, which is based on direct exposure of
their feet. The rat is used as the mammalian model for human exposure in dermal toxicity tests,
and humans have been poisoned by dermal adsorption of ethyl parathion. Similarly, direct
exposure to the skin under the wing resulted in dermal LD50. values for the passerines, quelea and
house sparrow of 1.8 mg/kg. Based on these dermal LD50s, a house span'ow (28g) only -needs
a dose of 50 ug of ethyl parathion to reach the LDS50.
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Based on similar effects seen in humans, Stavola (1987) suggests that inhalation and dermal
exposure to ethyl parathion by birds will likely cause adverse affects. For example, people have
been poisoned by inhalatiori or dermal exposure to ethyl parathion in spite of protective clothing.
As a result, crops such as orchards which would require people to be near a treated field or to
come in contact with treated foliage during harvest have been removed from the label. In
addition, reentry restrictions have been established to keep flaggers and other field workers out
of fields during treatment. Although such measures were effective for reducing the risk to
humans, wildlife is still found in and around treated fields where people are not allowed, and these
animals are likely to suffer adverse effects.

Multiple applications will increase the risk by increasing the opportunity for detrimental exposure
(though it should be noted that this risk assessment does not include RQs for multiple
applications). For instance, the label allows 6 applications to cotton and sorghum at 7-day
intervals. By extending the duration of toxicity in a treated field, multiple applications can poison
not only birds present at the time of each application, but intermittent visitors for weeks thereafter.
Also, ChE levels may still be depressed from a previous application when birds are exposed again
by a repeated application. Duration of toxicity may also be extended by degradation of ethyl
parathion to paraoxon. Ethyl parathion intoxication can cause damaging effects in this population, -
even after residue levels fall below lethal levels. Birds that survive exposure to ethyl parathion
can suffer behavioral changes that could disrupt mating, for instance, and prevent | breeding. In
addition, intoxication can also lead to greater susceptlblhty to predation.

Birds are likely to be in fields at the times of application as many of the crops to which ethyl
parathion is applied are known to provide cover or serve as roosting or nesting sites. The
opportunity for exposure to toxic residues can extend beyond the time of application because: 1)
multiple applications allowed for most crops can potentially lead to accumulation of ethyl
parathion residues on foliage, and 2) degradation of ethyl parathion on foliage can produce the
more toxic degradate paraoxon. Stavola (1987) cited studies indicating possible exposure to ethyl
parathion and paraoxon up to 75 days followmg apphcaucm in arid chmates and up to 2 days in
moister climates. :

Human incidents have shown a persistence of toxicity with ethyl parathion which can cause
poisoning long after application. In 1 carefully documented case, 4 workers became ill picking
grapefruit 48 days after the application due to the build up of toxic paraoxon residue in the dust
and on surfaces (Maddy,et al., 1985). A separate analysis by California Department of Food and
Agriculture revealed 45 m01dents in California from 1949 to 1986 involved muitiple cases of
poisoning due to entry at 1 site. Parathion was in 58 percent of the these incidents, where the
median time for worker reentry was 22 days. In contrast, the median time for other pesticides
respon51b1e for multiple cases of worker-reentry poisoning was only 1 day (Blondell, J. per
comm., 1998 and California Department of Food and Agriculture, 1987). Based on multiple
applicanons, persistence and formation of paraoxon, and human incident data, chronic exposure
is likely to occur and can lead to reproductive and other sublethal effects in birds.
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In addition, birds living along the edges of treated fields are also subject to dermal and inhalation
- exposure through spray drift. While a 100-foot buffer has been established from property lines,
the buffer can be waived with written permission. EFED hopes to better assess the effectiveness

of specific buffer zones to reduce spray drift in the near future with the spray drift model
AgDRIFT.

Young birds are more likely to be exposed to ethyl parathion sprays than adults, due to lesser
. mobility and a greater area of exposed skin. Young birds hatched and reared along the edges of
fields or among crops such as alfalfa will be directly exposed to spring and summer applications
of ethyl parathion, and will not yet be able to fly from the path of the spray. Young songbirds,
which lack feathers, will directly absorb residues through bare skin over much of their body.
Nestlings further from a field can also absorb the chemical through direct contact with their
parents’ bodies when they return from foraging in treated fields.

A total of 52 incidents involving avian species are documented in the Ecological Incidents
Database (see Appendix A). Analysis of the incidents confirms detrimental toxic effects with ,
exposure to ethyl parathion in the field. The body of incidents, however, is not capable of
demonstrating reproductive and other sublethal ecological effects that are likely to occur as a result
of ethyl parathion use. It is very likely that the reported incidents greatly underestimate the acute
and chronic effects that occur as a result of ethyl parathion use.

There are at least 6 incidents known in which geese were killed after grazing on winter wheat.
One such incident from 1981 involved 1500 geese and 100 ducks. A 1993 incident involved 53
geese, 12 mallards and 4 teal which died after ingesting winter wheat and corn treated with ethyl
parathion. A 1992 application to winter wheat led to the death of 3 prairie chickens. These
incidents support the RQs that indicate high acute risk for birds at current label rates.

‘Many other incidents of birds killed by oral exposure to ethyl parathion have been reported.
Many of these incidents, which include both seed-eating and insectivorous species, were found -
to have ethyl parathion residues in their gastrointestinal tracts. Some of the incidents included in
the appendix were apparently the result of intentional misuse of ethyl parathion. One such
intentional bird-kill in a rye field from 1982 affected over 3000 birds, which provides some

insight to the number of birds that might be exposed by visiting treated fields. In most cases

" reported, not only were pest bird species affected but desirable species as well.

Other incidents were apparently caused by inhalation or dermal contact with ethyl parathion. In
1 incident, 6 swallows. nesting above a doorway were killed by a mist of ethyl parathion and
methyl parathion that the homeowner saw approach through trees on the edge of her property.
Another 1990 incident involved 15 to 20 purple martins which died after application of ethyl
parathion to a sniall grain field 200 yards away. Spray drift from an aerial application to wheat
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reached a chicken house 0.4 miles away and killed 649 chickens in the building. Eight domestic
turkeys were killed in a garden by aerial drift of parathion from a tobacco field.

The spray drift mitigation measures included in the 1991 agreement may reduce drift to adjacent
properties, but ethyl parathion is still expected to contaminate trees in wind breaks, fence rows,
edge and wood lots that are near treated fields. Hawks and other predators can be expected to hunt
from trees near fields, as the transition zones from field to trees provide excellent habit for their
prey. Migratory red-tailed hawks have been poisoned in the past by delayed dormant orchard
treatments, and may still be affected by inadvertant treatment of nearby trees.

Bioconcentration can increase the likelihood of exposure and acute effects. In 1 study, mallard
ducklings fed 5% of their bodyweight of tadpoles exposed to 1 ppm ethyl parathion died. In a
similar experiment, 1 of 4 American kestrels fed cricket frogs exposed to 10 ppm ethyl parathion
died in less than 3 hours after consuming 5 frogs (Fleming et al.1982). Amphibians can tolerate
ethyl parathion turning them into toxic baits for sensitive birds (and reptiles).

Reproductive and Sublethal Effects

Because there is evidence of reproductive effects from a single exposure, RQs for reproduction

were calculated from a single application. The single application scenario for reproductive effects

shows that RQs range from 2.6 to 42.1 for the lowest application rate of 0.5 lbs/A. The highest

rate, 1 Ib ai/A, provided a range of 5.3 to 84.2. Multiple application scenarios will result in even
higher RQs. '

It is important to note that the damage done by sublethal effects, e.g., reduced number of eggs
laid, reduced hatchling survival, increased susceptibility to predation due to lethargy or other
" behavioral anomalies, is very difficult to detect. In short, reproductive and sublethal effects result
in survival of fewer animals, hence, sublethal effects are as detrimental to populauons as acute
lethal effects

As reported in the Corn Insecticide Cluster Analysis (1996) , OP compounds may cause
reproductive effects with short period of exposure. Seyeral studies have shown that reproductive
effects can occur in avian species exposed to OP compounds in the diet for 8 to 21 days (Bennett’
et al. 1991; Bennett and Bennett, 1990; Stromberg, 1981; Stromberg, 1986; Rattner et al., 1982). -
Further, Bennett et al. (1990) found that except for the number of adult mortalities, all effects
observed in a long-term OP insecticide exposure test (25 weeks) were also observed in the short-
term OP insecticide exposure test (10 days). '

Env1ronmental changes are likely to increase the sensitivity of birds to parathion. Rattner et

al.(1982; MRID 44342003) found that the tolerance to cold may be reduced following ingestion
of parathion. A bird that is inactive due to an abnormal intolerance to cold weather may not be
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able to forage sufficiently to survive or evade predators. These types of effects would most likely
go unnoticed without a study designed to specifically look for these effects.

Endocrine Disruption

Ethyl parathion can have an adverse effect on reproduction. In mallards, for example, a concentration
of 2.85 ppm led to significant reductions in eggs laid, eggs set, adult body weight, food consumption,
and hatchling body weight compared to controls. Other studies with northern bobwhite quail and
Hungarian gray partridge showed effects at 20 and 8 ppm. An acute exposure Rattner et al. (1982;
MRID 44342003) reported that body weight, egg production, follicular development, and plasma
lutenizing hormone (LH) and progesterone concentrations were reduced in birds receiving 100 ppm
parathion compared with other groups (statistically signicant at P<0.05). In another study where
Japanese quail were dosed directly, LH was examined. ‘At 4, 8, and 24 hours, LH was significantly
decreased (P<0.05) at a dose of 5 mg/kg. (Rattner et al., 1986). These data suggest that ethyl
parathion has endocrine disrupting properties.

Effects on Avian Food Supply

Ethyl parathion’s very high toxicity to aquatic and terrestrial insects may have effects on birds by
killing nontarget invertebrates and reducing food supply (USDI, 1951; Martin et al. 1951). Grue
et al. (1988; MRID 443570802) reported on the effects of reduced food supply ‘on ducks in the
prairie-pothole region of the U.S., a region of ethyl parathion use. The study confirmed the
dependence of ducklings and egg-laying females on emerging insects for food. Further, nest losses
(e.g., due to predation) force many females to re-nest 1 or more times during the breeding season,
thereby increasing the amount or time that females require high-protein invertebrate diets to meet
the nutrient demands. And finally, decreased insect and invertebrate populations may force -
overland movement of females and their broods in search of adequate food, thereby increasing
susceptibility to predation. '

E .ll S ...Eﬁﬁ. _o] Ql E --1

Interaction of ethyl parathion w1th other peshcxdes, e.g. imidazoles and dicarboximides, can
increase acute toxicity. Based on studies with Japanese quail, hybrid red-legged partridge and
pigeon, the acute toxicity of parathion, malathion, and dimethoate were enhanced following
pretreatment with the fungicide prochloraz (Ronis et al.1995). Also, Ronis et al. (1995)° showed
a decrease in butyryl cholinesterase when ethyl parathion was combined with propiconazole and’
vinclozolin. Because ethyl parathion is often used with other pesticides during the same growing
season, RQs derived fmm toxicity studles for ethyl parathion alone may underestimate the risk to
birds.

'In addition to fungicides, the use of ethyl parathidn in combination with other organophosphates

may result in potentiation of effect. Specifically, when 2.or more organophosphates are absorbed
simultaneously, enzymes critical to the degradation of 1 may be inhibited by the other (Morgan,
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1989). This is particularly important because 1 ethyl parathion product is formulated with methyl
parathion. Also, Gordon et al. (1978) found that treatment of laboratory birds with a carbamate
and then an organophosphate resulted in a 3- to 8-fold increase in toxicity of the organophosphate.
Therefore, ethyl parathion’s very high toxicity can be even greater under actual use conditions.

Ethyl parathion and methyl parathion share a common mode of action. Both are cholinesterase
inhibitors which are converted to oxons in the environment and in animal livers. Biichel (1983)
reported that methyl parathion is practically equivalent to ethyl parathion in activity. Moreover,
ethyl parathion (LD 50 = 1 mg/kg) is more acutely toxic to birds than methyl parathion (D50
= 10 mg/kg). Although there are less sublethal effects data available for ethyl parathion, the data
for methyl parathion suggest strongly that sublethal effects to birds are likely to occur from ethyl
. parathion use. :

Among the effects documented for methyl parathlon and likely to occur as a result of ethyl
parathion use are the following:

Maternal behavioral changes - Brood abandonment by hens (wood duck and teal) and nesting
hen mortality occurred in methyl parathion treated fields. Also, brain cholinesterase levels were
significantly depressed in 2 of 3 nesting hens. (Brewer et al. 1988; MRID 44371604)

Covey integrity - Buerger et al. (1991; MRID 44371606) indicated that bobwhite quail covey
integrity may be at risk in a methyl parathion field study where treated birds had higher mortality
due to predation than untreated birds. Individual birds not protected in a covey have much lower
survival rates than birds retained in coveys. '

Anorexia and dietary discrimination - Grue (1982; MRID 00311892) reported that behavioral
and physiological responses of common grackles to dietary concentrations of dicrotophos,
fenitrothion, fenthion, and methyl parathion suggest mortality was largely due to pesticide-induced
anorexia. Also, Mineau (1991) reported that two-week old northern bobwhite quail did not
discriminate between untreated food and dietary containing 45 or 90 ppm methyl parathion, and
initially (0-24 hours post dose) chose treated over untreated food. This suggests that birds may
not be able to select against ethyl parathlon-contammated food

Effects on Reptiles
Birds are OPP’s surrogate for reptiles. Because of their inability to fly out of a confaminated area
it is highly likely they are directly sprayed more often than birds and eat contaminated food more

often. Therefore, EFED believes reptiles are at a smﬂar or greater risk of adverse effects from
ethyl parathion exposure than birds.
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ii. Mammalian Assessment

Estimating the potential for adverse effects to wild mammals is based upon EEB's draft 1995 SOP
of mammalian risk assessments and methods used by Fletcher et al. (1994). The RQ is determined
by dividing the EEC by the estimated LD50 dose per day. Risk quotients are calculated for 3
separate weight classes of mammals (15, 35, and. 1000 g), each presumed to consume 4 different
kinds of food (grass, forage, insects, and seeds). Each mammalian weight class is assumed to
consume a different percent of their bodyweight daily, as seen in the tables below. The smallest

mammals will eat a greater daily amount of food in proportion to their body weight, which is reflected
in higher RQs than for larger mammals.

Parathion is “very highly toxic” (Brooks et al, 1973) to mammals on an acute basis (LD50=2.52 for
female rats). The acute mammalian RQs for ethyl parathion are tabulated below.

Mammalian (Herbivore/Insectivore) Acute Risk Quotients for Single Apphcanon of Ethyl Parathlon Based onaRat
L.D50 of 2.52 mg/kg .

Site/ . EEC

Application EEC (ppm) EEC Acute. Acute RQ

Method Rate  Body % Body Rat (ppm) Forage&  (ppm) RQ! Forage Acute RQ

in lbs aV/A Weight Weight LD50 Short Small Large Short " & Small Large

- [€3) Consumed (mgkg) Grass Insects Insects Grass Insects Insects

Alfalfa : -

Canola s

0.5 15 95 2.52 120 67.5 7.5 452 254 2.8

0.5 35 66 2.52 120 67.5 15 314 17.7 2.0

0.5 1000 15 2.52 120 67.5 75 _ 7.1 . 40 04

Barley

Com ) 3 N

Soybeans

Wheat

0.75 15 95 252 180 . 101.25 11.25 679 382 42

0.75 - 35 66 252 180 101.25 11.25 471 265 29

0.75 1000 15 252 180 101.25 11.25 10.7 6.0 T 07

Cotton

Sorghum

Sunflower

1 ) .15 95 , 2.52 240 135 15 90.5 509 57

1 35 66 . 2.52 240 135 15 62.9 354 39

1 1000 15 252 240 135 15 143 8.0 0.9
'RQ = EC

. EEC(ppm)
LD50 (mg/kg) % Body Weight Consumed
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For single application scenario with herbivores/insectivores-only the lowest application rate and those
animals consumingonly 15% of their bodyweight daily exceeds the endangered species and restricted
use LOCs. All other scenarios also exceed the high risk LOCs.

Mammaliun (Gramvore) Acute Risk Quotients for Smgle Application of Ethyl Parathion Based ona Rat LD50 of

2.52 mg/kg.

Site’

Apphication Body % Body Rat EEC

Method/Rate in ~ Weight Weight LDSO (ppm) Acute RQ!

lbs ai/A (g) Consumed’ (mp/ke) Seeds Seeds

Alfalfa

Canola

0.5 ) 15 21 2.52 1.5 0.6

0.5 35 15 2.52 75 04

0.5 1000 3 2.52 7.5 0.1

Barley

Com

Soybean

0.75 : 15 21 - 2.52 11.25 0.9

0.75 35 15 2.52 11.25 0.7

0.75 1000 3 2..‘.)2._ 11.25 0.1

Cotton

Sorghum

Sunflower

1 15 21 L 252 15 13

1 35 15 2.52 15 09

1 1000 3 2.52 15 0z2-
"% RQ = _EEC (ppm)* % Wei ed

LD50 (mg/kg)

For granivores and the 0.75 and 1.0 Ibs a.i. /A rates, RQs exceed all LOCs except for the animals
eating less than 3% of their body weights. The 3% consumers only exceed the endangered species
LOC. For 0.5 Ibs a.i./A application rate the 21% consumer exceed all LOCs, 15% consumer exceeds
both endangered species and restricted use, and 3% consumer does not exceed any of the LOCs.
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Mammalian Chronic Risk Quotients for Single Applications of Ethyl
Parathion Based on a Rat NOEC of 2.52 ppm in a Feeding Study and Rat
NOEC of 10 ppm in a Reproduction Study.

58

Site
(# of Apps. Reproductive Reproductive Reproductive LOC?
/seasons) Maxi- . Study RQ Exceedance
(Interval mum NOEC (EEC/
between Ibs Food EEC (ppm) NOEC)
App) ai/A  Items (ppm)
Alfalfa 0.5 Short 120 10 12.0 - All
Canola grass
2%
Tall 55 10 55 All
grass
Broadleaf 77 10 7.7 All
plants/
Insects
Seeds 8 10 0.8 All
Sovbean 0.75 Short 180 10 18.0 All
(@XM grass
Barley ’
Wheat Tall 83 10 8.3 All
6X7) grass
Com Broadleaf 101 10 10.1 All
©6)5) plants/
Insects
Seeds 9 10 09 All
" Sunflower 1 Short 240 10 24.0 All
(3 grass ’
Cotton )
Sorghum Tall 110 10 11.0 All
©XD Broadleaf 135 10 13.5 All
plants/
Insects
Seeds 15 10 1.5 Al

' Each percent body weight consumed is representative of a different size animal. 21%, 15%, and 3% are for 15 g, 35 g, and 1000 gmimaismspe&ively.

- RQ - EEC (ppm) * % Body Weight Consumed

PLOC=1

LD50 (mg/kg)
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Acute nisk

Acute risk from the ingestion of ethyl parathion is expected, based on the RQs above. These RQs may
underestimate the risk, based on information from human incidents. In 1 incident, children aged 5 to
6 have were killed from eating 2 mg of parathion, which was a dose of about 0.1 mg/kg. Another fatal
human poisoning resulted from an ingested rate of 1.7 mg/kg (USEPA,1991). The acute RQs above
were calculated with the rat LD50 of 2.52 mg/kg. If the 0.1 mg/kg dose were used instead, the
resulting 0.5 Ib ai/A RQ would rise from 0.09 to 2.25 for the largest mammals tested, resulting in
exceedances of all acute LOCs.

Wildlife incident reports confirm that ethyl parathion use has caused mortality to mammals of
different size (e.g., humans, horses, rabbits, squirrels and domestic pigs). Incident reports include
1.) 2 horses died from eating ethyl parathion contaminated hay, 2.) pregnant sows died after
application of ethyl parathion to sunflowers, 3.) 2 rabbits died from ethyl parathion use on cotton, and
4.) Several squirrels died from ethyl parathion use on a cotton field. In addition to wildlife incident
reports, there are numerous human incident reports of sublethal effects to death from ethyl parathion
(See attached Notice of Intent to Cancel). Incidents may understate the magitude of the impact on
small mammals. As 1 might imagine, small mammals carcasses are usually not visible and thus go
unnoticed. . . :

The risk of ethyl parathion exposure to marnmals.is likely to be increased by inhalation and dermal

_exposure, and also oral exposure through grooming. The only available inhalation study for wild
mammals is a supplementary rat study showing that ethyl parathion LC50 is above 1.3 mg/L.
However, an extensive database exists showing lethal and sublethal human poisonings through ethyl
parathion exposure prior to the 1991 agreement between Cheminova and EPA. Mitigation put into
effect by that agreement, such as reentry restrictions and protective clothing requirements, were in
response to exposure by ingestion, dermal contact and inhalation of ethyl parathion. These measures
have been successful in curtailing human poisonings in the field. However, exposure to wild mammals
is not affected by these mitigation measures, and extensive mammalian exposure is expected with a
high degree of certainty. ‘ »

Chronic risk

Mammals that survive exposure to ethyl parathion are likely to suffer adverse reproductive effects.
As shown above, the reproductive mammalian RQs exceed LOCs after a single application of ethyl
parathion. Multiple applications are expected to increase the risk, especially for the crops which allow

6 applications in a growing season (barley, corn, cotton, sorghum, and wheat). As demonstrated by

" the feeding and reproduction studies, the dose required to cause effects is expected to decrease with
increasing exposure periods. In addition, each additional application is another opportunity for
‘intoxication at a critical point in the development of an unborn animal.
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iii. Bees and Other Pollinators Assessment

As stated above, toxicity testing indicates that ethyl parathion is very highly toxic to bees. Seven
reported bee kills associated with application of ethyl parathion to sunflowers are summarized in the
Table 3 of the Appendix.

In addition, the American Beekeeping Federation, Inc. did a survey of its members to determine the
extent of damage to bee colonies due to pesticide exposure. This survey was compiled through June
16, 1997. Sixty beekeepers, operating 127,950 colonies in 22 states, reported that bee losses from
pesticides are a significant issue in their operations. The survey listed the pesticides in order according -
to number of bee kill responses as follows: Ferritin, Penncap-M, Sevin, and ethyl parathion. This
indicates further that current uses of ethyl parathion poses acute risk to bees. ‘

This assessment is important because pollinators (bees, wasps, bumble bees, gtc) fill an important
ecological niche. They transfer pollen between plants, helping to ensure fruit and vegetable growth
and seed viability. Pollinators can be very specialized. For example, the alkali bee is especially apt at
opening the alfalfa flower and extracting pollen. Therefore, loss of specific pollinators can change
ecological relationships that can reduce the success of a given plant and make unintended changes
in the flora. Changes in the flora may also affect the animal population which relies on the plant for
cover, nesting, feeding, etc.

b. Exposure and Risk to Nontarget Freshwater Aquatic Animals
EFED calculates EECs using GENEEC (see discussion above). Acute aquatic risk assessments are

performed using peak EEC values for single and multiple applications. Chronic aquatic risk -
assessments are performed using the 21-day EECs for invertebrates and 56-day EECs for fish.

71 4120



" 61

i. Freshwater Fish

Acute and chronic RQs tabulated below are based on a bluegill sunfish LC50 of 18 ppb and fish
early-life stage study NOEC of 0.17 ppb.

Risk Quotients for Freshwater Fish

Site/ EEC EEC 56
Rate in Ibs avA . Initial/ or 60 Days Acute RQ Chronic RQ
(No.of Apps) ~  LCSO  NOEC Peak Ave. (EEC/ (EEC/
. (Interval) (ppb) {ppb) (ppb) (ppb) - LC50) NOEC)
GENEEC
Canola 18 017 302 42 1.7 248
0.5 ()7
Sunflower 18 0.17 132.7 12.5 7.4 733
1.0(3)(5) '
Barlev 18 0.17 124.5 17.3 6.9 1018
Wheat ' . :
0.75 (6)(5)
PRZM/
EXAMS
Alfalfa 18 017 38 0.1 0.2 0.4
- 0.58)(T) '
0.52)7) 18 0.17 1.6 0.03 0.1 0.2
Corn .18 017 331 05 18 30
0.75 (6)(5) ' '
Cotton - 18 017 . 363 . 08 . 20 45
1.0(6)(7) . .. '
Sorghum 18 ~ 017 233 0.5 1.3 2.9
1.O(6X(T)
Soybean 18 0.17 102 02 06 . 1.1
0.75 2X7) : ‘

All LOCs for freshwater fish both acute and chronic risk have been exceeded except for an alfalfa
application of 0.5 Ibs a.i/A RQ. However, acute alfalfa RQ exceeds both restricted use and
endangered species LOCs. As noted above, the number of applications (8) simulated for alfalfa by
PRZM-EXAMS is consistent with current label language. Cheminova has proposed a tolerance for
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alfalfa that would allow only 2 applicatioris of 0.5 Ib ai/A per year. The acute RQ resulting from only
2 applications exceeds the endangered species LOC.

_ Sublethal exposure to organophosphates (OP) can be expected to change behavior. OP exposure can
cause hyperactivity, muscular spasms, and tetany in fish. Henry (1984)(MRID No.:44371607)
observed these effects in bluegills after exposure to methyl parathion. He suggested that survival and
reproduction of individuals in a natural population could be affected “if associated courtship,
territoriality, -aggression, feeding and comfort movements are disrupted”. Since ethyl parathion has
the same mode of action; and is much more toxic to bluegills than methyl parathion (LC50 of 18 ppb
versus methyl parathion’s bluegill LC50 of 1000 ppm), ethyl parathion exposure may cause such

. population effects, as well. However, as opposed to more dramatic effects such as fish kills, this kind

of population decline would likely go unnoticed unless the location was under scientific observation.

As mentioned under the avian discussion, tadpoles concentrate parathion and are relatively tolerant
to ethyl parathion exposure. Based on this, consumption of tadpoles exposed to ethyl parathion may
be toxic to aquatic predators. (Stansell, 1993)
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ii. Freshwater Invertebrates.
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The freshwater invertebrate acute and chronic RQs tabulated below are based on a crayfish
(Orconectes nais) EC50 of 0.04 ppb and a water flea NOEC of 0.002 ppm.

Risk Quotients for Freshwater Invertebrates

Site/
Rate n Ibs a/A EEC  EEC A
(No. of Apps.) LC50 NOEC Initial  21-Day Acute RQ Chronic RQ
(Interval) (ppb) (ppb) fPeak  Average "(EEC/LC50) (EEC/NOEC)
(ppb) _ (ppb) -
GENEEC
_ Canola 0.04 0.002 30.2 10.6 755.5 5310.0
05 @Y™
Sunflower 0.04 0.002 1327 314 3316.5 15700.0
1.0 35 '
Barley 0.04 0.00-2 124 43.6 31118 217950
Wheat
0.75 (6X(5)
PRZMS/
EXAMS
Alfalfa - 004 0.002 38 0.1 95.0 65.0
0:5 8)(7) '
0.52)(7) . 0.04 0.002 1.6 0.1 38.8 250
Corn 0.04 0.002 33.1 13 826.5 630.0
0.75 (6)(3) :
Cotton 0.04 .0.002 36.3 1.7 907.3 870.0
1.0 (6X(7
Sorghum * , 0.04 0.002 233 1.3 5823 635.0
1.0 (6)(7)
Soybean 0.04 0.002 102 - 04 255.0 2150
0.75 2)(7)

All freshwater invertebrates acute and chronic RQs exceed all LOCs. Ethyl parathion is very highly
toxic to feshwater invertebrates. '

These data suggest that the use of ethyl parathion can lead to acute risk to estuarine invertebrates
which could lead to significant effects to higher aquatic organisms which feed on the invertebrates.
Crossland (1984;MRID No.: 44371714) suggested exposure of mayflies and daphnids in a methyl
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parathion-treated pond led indirectly to a fish kill. The elimination of these invertebrate predators led
to an algae bloom which eventually depleted dissolved oxygen in the pond, killing the fish.

Given the common mode of action between methyl parathion and ethyl parathion, and the fact that
‘ethyl parathion is toxic to freshwater invertebrates at lower concentrations, it is likely that ethyl
parathion could also cause such ecological effects.

~¢. Estuarine and Marine Animals

«

The acute and chronic RQs tabulated below are based on a spot LC50 of 18 ppb and sheepshead
minnow NOEC of 0.19 ppb. .

Risk Quotients for Estuarine/Marine Fish

EEC EEC
Rate in Ibs ai/A Initial/  56-60 Initial RQ
Sitef (No. of . Peak Day (EEC/ 56-day RQ
Application Apps.)(Interval LC50 NOEC (ppb) Ave LC50) (EEC/ ’
Method between Apps. * (ppb) (ppb) (ppb) NGEC)
GENEEC
* Canola 0.52)(M) 18 0.19 15.1 42 0.8 222
Suntlower 1.0(3X5). 18 019 894 12.5 5.0 65.6
Barley 0.75(6)(7) 18 0.19 1245 17.3 6.9 91.1
Wheat ’
PRZM/
EXAMS-
Alfalfa 0.5(2)(7) 18 0.19 38 0.1 0.2 03
o 18 019 1.6 003 01 0.2
Com 0.75(6)(5) - 18 0.19 33.1 0.5 1.8 27
Cotton 1.0(6X(T) 18 0.19 363 0.8 20 4.1
Sorghum 1.0(6)X(7) 18 0.19° 233 05 13. 26
0.75(2)(7). 18 0.19 102 04 0.6 23

Soybean '

All estuarine and marine fish acute and chronic RQs exceed all LOCs except the PRZM/EXAMS
value for alfalfa. The alfalfa PRZM/EXAMS scenario again exceeds both restricted use and
endangered species LOCs. With only 2 applications the RQ exceeds only the endangered species

LOC.
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Risk Quotients for Estuarine/Marine Aquatic Invertebratés Based on a Mysxd LCSO of 0.107 ppb

and a Mysid NOEC of 0. 0031 ppb.

EEC
Initial/ EEC

Site/ Rateinlbsai/A  Peak 21-Day Initial RQ 21-Day RQ
Application Method (No. of Apps.) (ppb). Average (EEC/LC50) (EEC/NOEC)
GENEEC
Canola 0.5Q2X7) 15.1 10.6 141.2 3425.8
Suntlower ' 1.03)(5) 89.4 314 835.1 10129.0

Barley . 0.75(6)7) 124.5 436 1163.3 140613
“Wheat o ) .
PRZM/EXAMS
Alfalfa 0.58)(7) 38 0.1 35.5 419
Alfalfa. 0.5QX7) 1.6 0.03 145 97

* Com 0.75(6)(5) 33.1 13 309.0 4065
Cotton 1.0(6)(7) . 36.3 1.7 339.2 588.1
Sorghum 1.0(6)(7) 23.3 1.3 217.7 413.2
Soybean | 0.75Q)(7) 102 0.4 95.3 138.7

All estuarine and marine aquatic invertebrates acute and chronic RQs exceed all LOCs.

Invertebrate PRZM/EXAMS. acute RQs range from 36 to 339. Invertebrate PRZM/EXAMS
chronic RQs range from 9.7 to 588. In the case of estuarine/marine mve:tebrates both acute and
chronic are equal in risk which is high. '
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d. Exposure and Risk to Nontarget Plants

i. Terrestrial Plants

Currently, terrestrial plant testing is not required for pesticides other than herbicides except on a
casé-bycase basis (e.g. labeling bears phytoxoicity warnings incident data or literature that
demonstrate phytoxicity). Hartley and Hamish. (1987) indicates that ethyl parathion is “non-
phytotoxic, except to some ornamentals, cucurbits, sorghum, and some varieties of apple, pear,
and tomato.” Due to the demonstrated phytoxicity to plants, Tier I terrestrial plants phytoxicity
tests are required (122-1, seedling emergence and vegetative vigor) in which the maximum .
registered label dosage is used. These studies will be useful in determining the risk to endangered
plants.

ii. Aquatic Plants

Aquatic plants testing is required for the any pesticide with a phytotoxicity warning on the on
product, incident reports of phytotoxic, or other sources (such as published literature) of reported
phytotoxicity. These studies are important to show if the aquatic plant species are affected. These -
studies will be useful in determining the risk to endangered plants.

The following species should be tested at Tier I. Kirchneria subcapitata, and Lemna gibba.
Aquatic plant testing is required for parathion because of demonstrated phytotoxicity to plants.

10. ENDANGERED SPECIES

Endangered species LOCs for ethyl parathion are exceeded for birds, mammals, fish and
invertebrates.

The Agency has developed a program (the “Endangered Species Protection Program”) to identify
pesticides whose use may cause adverse impacts on endangered and threatened species, and to
implement mitigation measures that will eliminate the adverse impacts. At present, the program
is being implemented on an interim basis as described in a Federal Register notice (54 FR 27984-
28008, July 3, 1989), and is providing information to pesticide users to help them protect these
species on a voluntary basis. As currently planned, the final program will call for label
modifications referring to required limitations on pesticide uses, typically as depicted in county-
specific bulletins or by other site-specific mechanisms as specified by state partners. A final
program, which may be altered from the interim program, will be described in a future Federal
Register notice. The Agency is not imposing label modifications at this time through the RED.
Rather, any requirements for product use modifications will occur in the future under the
Endangered Species Protection Program. Currently available county specific information, maps
and a downloadable version of the Endangered Species data base can be found on the Internet at
the Agency's web site, http://www.epa.gov/ESPP.
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11. RISK CHARACTERIZATION

a. Introduction

EFED concludes with a great deal of certainty that the use of ethyl parathion poses a high risk to
nontarget organisms in terrestrial and aquatic environments. This assessment is based on laboratory
toxicity data linked to terrestrial and aquatic exposure models, incident data, and comparative analysis
with structurally similar compounds with common modes of action. The toxicological and exposure
data suggest strongly that acute and chronic effects on birds and mammals, acute effects on bees, and
acute and chronic effects on aquatic invertebrate organisms are likely to occur as a result of ethyl
parathion applications. The impact .of ethyl parathion use on freshwater fish is less certain because
the risk analysis indicates slight exceedance of the levels of concern. Monitoring data include
detections of ethyl parathion residues in ground and surface water, but suggest that the risk of
drinking water exposure is less than that predicted by simulation models.

The incident data compiled for ethyl parathion confirm adverse effects to both humans and wildlife
(see attachments). . There are extensive incident data linking ethyl parathion to accidental and
intentional poisoning of humans as reported in OPP’s Notice of Intent to Cancel. These poisonings
include sublethal effects, and in some cases, mortality. Wildlife incident data link bird and mammal
mortality to ethyl parathion use. These exposures have been associated with labeled uses, accidental
exposures, and intentional misuses of ethyl parathion.

Relevance of Data from Methyl Parathion

Considered by itself, laboratory, field, and incident data indicate that ethyl parathion use will
result in effects in non-target organisms. This conclusion is bolstered by consideration of toxicity
data for methyl parathion, a structurally similar organophosphate pesticide. Although methyl
parathion is less toxic than ethyl parathion, both compounds are cholinesterase inhibitors (Biichel
1983). The difference in toxicity is related to the compounds’ polarity; the ethyl moiety of ethyl

- parathion creates a greater polarity which creates a higher binding affinity for phosphorylation of -
the acteochlolinesterase enzyme at the nerve synapses. Because the Food Quality Protection Act
(FQPA) requires that aggregate exposure from pesticides with a common mode of action be
incorporated into human risk assessment, a similar type of assessment is relevant to understanding
ecological nsk from the use of ethyl parathion.

Envnonmental fate data suggest that, in addition to being more toxic, ethyl parathion is more
persistent than methyl parathion. Although both compounds have similar degradation pathways
(e.g., microbial-mediated hydrolys1s and oxidative desulfonation) in terrestrial and aquatic
environments, methyl parathion appears to degrade much faster than ethyl parathion. Both
‘compounds, however, exhibit a moderate binding affinity to soil organic matter.
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Data Gaps

Through the risk assessment and characterization processes, several major data gaps have been
identified in understanding the exposure profile of ethyl parathion and its impact on non-target
organisms. The outstanding environmental fate data requirements for ethyl parathion include
Anaerobic Aquatic Metabolism (162-3), Aerobic Aquaic Metabolism (162-4), Batch Equilibrium Soil
Column Leaching (163-1), Terrestrial Field Dissipation (164-1), Aquatic Field Dissipation (164-2),
and Accumulation in Fish (165-4). A common data gap in these studies is associated with the
analytical methods used for identification and quantification of ethyl parathion degradation products
and the lack of confirmatory storage stability data. Since these problems can not be resolved through
submission of additional data, new studies will be needed to comfirm supplemental data used in the
.exposure assessment. In addition, a major data gap in the environmental fate assessment is the lack
of fate and transport data for ethyl paraoxon.

Although foliar dissipation studies are not routinely required, a complete environmental assessment
for ethyl parathion and its degradates requires an understanding of the routes and rates of dissipation
from foliage. This information is needed because ethyl parathion is applied to foliage. The
outstanding ecotoxicology data requirement “are plant toxicity tests: 122-1(a) Seed
Germination/Seedling Emergence, 122-1(b) Vegetative Vigor, and 122-2 Aquatic Plant Growth.
These data are needed to adequately address toxicity issues in aquatic and terrestrial ecosystems.
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b. Drinking Water

i. Surface Water

Direct drinking-water data for ethyl parathion are not réadily available, and it is not likely that
much of such data has been collected. The Office of Water has not established a Maximum
Contaminant Level (MCL) for ethyl parathion and its degradate ethyl paraoxon and they are not
included on the Unregulated Contaminant Monitoring List. Therefore, public drinking water
supply systems are not required to analyze for ethyl parathion. Although ethyl parathion was
sporadically detected in the USGS National Water Quality Assessments (NAWQA) monitoring
program, the quality of the data are suspect because of low analytical recoveries. Additionally,
there are no monitoring data to assess the presence of ethyl paraoxon in drinking or surface
waters. Consequently, EFED relied predominately on simulation models for predicting
concentrations of ethyl parathion in drinking water and aquatic exposure assessments. The lack
of environmental fate and transport data for ethyl paraoxon prevented the use of models for
prediction of its concentration in aquatic environments and drinking water. ‘ ‘

The PRZM-EXAMS screening models predict that surface water concentrations of ethyl parathion
are not likely to exceed 36.29 ppb for peak (acute) and 0.30 ppb for annual time weighted mean
(chronic). Although these screening estimates are hlgher than the concentrations seen in
‘monitoring studies, the observed difference can be attributed in part to the conservative nature of
the models themselves. As detailed in the dnnkmg water assessment above, the assumptions are
intentionally conservative to ensure the maximum protection of human: health.

There is high uncertainty in the drmkmg water and aquatic exposure assessments for ethyl
parathion. Factors contributing to the uncertainty are attributed to: 1.) inherent conservativeness
of the modeling scenario used for the drinking water assessment; 2.) the inability to evaluate fate
and transport of ethyl paraoxon, a toxicological important degradate, and 3.) the lack of
monitoring data for ethyl parathion and ethyl paraoxon in drinking water. '
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ii. Acute Drinking Water Exposure

Data from targeted monitoring studies might provide a better estimate of possible acute drinking
water concentrations than the models. However, this kind of monitoring data is not available for
ethyl parathion, with the possible exception of an 1985 urban runoff study performed near an area
of heavy agricultural use of ethyl parathion. This study (Oltmann, et al., 1985, cited in Larson,
et al., 1997) reported a maximum detection of 2.5 ppb ethyl parathion. In addition, fifty-seven tile
drain and other agricultural discharge samples in the San Joaquin and Tulare basins taken by the
California Department of Water Resources between 1966 and 1992 yielded few detections, witha
maximum concentration of 0.9 ppb. It must be noted that these studies took place before current
mitigation practices went into effect.

~ Since targeted monitoring studies are not available in connection with ethyl parathion uses,
" surface-water concentrations simulated with PRZM-EXAMS for drinking water assessments
should be considered conservative, but should not be arbitrarily reduced. The conservativeness
of the EECs should be considered when developing mitigation to protect human health, non-target

organisms, and water resources. Potennal mitigation measures are detailed at the end of the risk
charactenzatlon section.

iii. Chronic Drmkmg Water Exposure

Non-targeted surface-water survey studies performéd over 30 years have not shown concentrations
of ethyl parathion at chronic levels predicted in modeling assessments. While maximum measured
concentration$ reported from available studies were within the range of chronic EECs predicted
by PRZM-EXAMS (0.05 to 0.30 ppb), these represent isolated detections in surface water, and
not chronic contamination. For instance, the results of the more recent studies in the NAWQA

_program resulted in maximum concentrations of 0.14 ppb in agricultural streams, and 0.014 ppb
in urban streams. However, of the 1000 agricultural stream samples reported, only two samples
(0.20%) had detections of ethyl parathion, and among these the 95" percentile concentration was
below the detection limit. Since the recent studies are not specifically targeted to ethyl parathion
use, it is difficult to interpret the monitoring data in accordance with current ethyl parathion uses.
Additionally, the analytical.recovery for ethyl parathion in the NAWQA samples was low (58 %
recovery) which further limits quantitative interpretation of the data.

Although available monitoring’ data do not allow a definitive assessment, they reinforce the notion
that the PRZM-EXAMS EECs should be considered conservative when consxdermg further
mitigation based on surface-water concerns.

iv. Ground Water
The SCI-GROW screening model predicts that ethyl parathion concentrations in shallow ground |

water are not likely to exceed 1.21 ppb. Data collected from a variety of sources did not identify
any known instance in which a ground-water concentration was higher than 1.21 ppb, with the
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single exception of a suspect detection in Georgia of 99 ppb reported in the Pesticides in Ground
Water Database. Therefore, EFED suggests that 1.21 ppb is a reasonable conservative estimate

of p0551b1e acute concentrations of ethyl pamhlon in drinking water derived from shallow ground
water.

Since ethyl parathion has been rarely detected in ground-water in all studies evaluated, the SCI-
GROW concentration of 1.21 ppb is likely an upper bound estimate for chronic risk assessments. -
. For instance, ethyl parathion was not found in the 1130 samples taken between 1991 and 1995 in
the USGS NAWQA study. Since the recent studies are not specifically targeted to ethyl parathion
use, it is difficult to interpret the monitoring data in accordance with current ethyl parathion uses.
Additionally, the analytical recovery for ethyl parathion was low (58% recovery) which further
limits quantitative interpretation of the data.

EFED does not have a tool for estimating second-tier ground water concentrations for dietary risk
assessments. However, environmental fate data suggest that ethyl parathion has relatively high
soil:water partitioning coefficients (Ky=9.1 to 25.3 ml/g) in fine textured soils. It should be
noted that ethyl parathion has a low soil:water partitioning coefficient (K,< 5 ml/g) in sand.
Since the SCI-GROW model is based on data from prospective ground water studies conducted -
on coarse textured soils, it reasonable to believe the SCI-GROW estimate is an upper bound
estimate of long-term concentrations of ethyl parathion in ground water.

c. Ecological Effects
i. Avian Risk Characterization

" EFED concludes with a high level of certainty that ethyl parathion poses an acute and chronic risk
to birds. This certainty is founded on (1) a consistent toxicological database showing high avian
toxicity to ethyl parathion, (2) an extensive incident database showing adverse effects to birds
linked to ethyl parathion use, (3) the potential for formation of a highly toxic degradation product
(ethyl paraoxon), and (4) the widespread use of the compound on crops that are attractiveto
wﬂdhfe

Besides acute ﬁlortality, ethyl i)arathion is likely to resulf in sublethal effects on birds such as:
° reproduction effects,

L] endocrine disruptive properties, .

° greater sensitivi;y to environmental stress.

Although other sublethal effects have not been documented for ethyl parathion, registrant and open
literature data for methyl parathion, a compound with a common mode of action as ethyl
parathion, suggest other potential acute sublethal effects may be possible including:

° reproductive effects from acute exposure,

5 (30
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. changes in maternal care and viability of young birds,
e  increased susceptibility to predation. .

As stipulated by FQPA, the risk posed by different pesticides with the same mode of action must
be considered together. A similar assessment is needed for the avian risk assessment because the
risk associated with the use of ethyl parathion may be compounded by other organophosphates, '
“which share a common mode of action (cholinesterase inhibition). The EC combination of ethyl
parathion with methyl parathion is the most obvious example. This product is likely to present
more risk than if ethyl parathion is used alone. Additionally, there are potential synergistic
toxicological effects from the interaction of ethyl parathion with the fungicide, prochloraz (Ronis
et al 1995). Although this assessment does not quantitatively address the interactive effects of
ethyl parathion with other pesticides, there is a potential for multiple avian exposures to numerous
pesticides, which may result in enhanced toxicological effects.

Extensive incident data confirm that 1 application of ethyl parathion can cause avian mortality in the
field. In addition, toxicity tests show that a short exposure to ethyl parathion can cause adverse
reproductive effects in surviving birds. The Agency concludes with a high level of confidence that
ethyl parathion use poses an extremely high acute and reproductive risk to birds and other terrestrial
organisms. Although residue dissipation was not considered in the RQ analyses, any risk reducing
eﬁ‘ect through dissipation would be offset due to the following:

1. Laboratory diets contain less water and have greater caloric content than diets in the wild.
This would cause laboratory animals to consume less food and thus ingest less pesticide in the
laboratory compared to in the field. :

2. Animals in the laboratory have a lower metabolic rate than those in the wild due to
being inactive and being in a temperature-controlled environment. This would cause laboratory
animals to consume less food and thus ingest less pesticide in the laboratory compared to in the

field.

3. Wildlife in the ]aboratory studies are exposed only through ingest of the chemical in the
diet, whereas wildlife would also be exposed through other routes (e.g.dermal absorption,
inhalation, drinking, and preening).

4. Unlike animals in the laboratory wildlife are exposed to stressors other than chemical
toxicity (e.g. heat and cold, disease, parasites, malnutrition, and predation pressure) These
additional stressors may make wildlife less tolerant of chermcal Stressors.

Multiple apphcatrons of ethyl paraﬂnon can theoretically cause an accumulatron of ethyl parathmn
on foliage from 240 to 273 ppm even when the foliar dissipation is considered. This will increase
the likelihood of long-term exposure. Based on the average foliar dissipation half-life, the label
maximum of 6 applications at 1.0 Ib ai /A (weekly interval) results in avian food item residues
exceeding reproduction levels of concern for more than 7- weeks. These data suggest the
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magnitude and duration of ethyl parathion concentrations on foliage are sufficient to cause
subacute and chronic effects when considering the mean foliar dissipation rate. More residue
accumulation and prolonged effects are expected for longer foliar dissipation half-lives (e.g.,
upper 90" percentile). Because this avian exposure assessment is based solely on ethyl parathion
and not cumulative ethyl parathion residues (e.g., ethyl parathion and ethyl paraoxon), it is likely
the actual duration and magnitude of exposure to toxic ethyl parathion residues is underestimated.

Beside dietary exposure, avian species are exposed to ethyl parathion through inhalation and
dermal adsorption (Stavola, 1987). Although this risk assessment does not quantitatively account
for inhalation exposures, it is possible that volatilized ethyl parathion as well as ethyl parathion
on respirable soil particles contributes to the overall body burden in wildlife exposed to ethyl
parathion. Although the physicochemical data for ethyl parathion suggests it is not highly volatile
(Henry’s Constant 6.7 x 107 atm-m*/mole), ethyl parathion has been detected in air monitoring
studies at concentrations of 1.1 to 239 ng/m’ (Majewski and Capel, 1995). Incident data indicate
that sublethal effects (e.g., vomiting, nausea, headaches, dizziness, throat irritation, and stomach)
in humans have been linked to inhalation exposure. It is likely smaller unprotected animals will
suffer similar or more adverse effects. Another potential, but unquantifiable, route of exposure
is associated with dermal adsorption of ethyl parathion and its degradate ethyl paraoxon. Ethyl
parathion has been shown to be a potent toxicant via dermal adsorption. (The dermal acute LDy, -
for house sparrow and quelea is 1.8 mg/kg-bw.) This level of toxicity suggests that low residue
concentrations in the field can cause adverse effects. Additionally, the ethyl parathion degradate
ethyl paraoxon is more toxic (40 to 50X) and more readily adsorbed than ethyl parathion (USEPA,
1991).

Incident data confirm that dermal and inhalation in addition to dietary exposure cause adverse
effects to non-target organisms. ‘Incidents with geese that graze on winter wheat treated with ethyl
parathion are typical of oral or dietary exposure. However, 4 separate incidents involving
domestic chickens, barn swallows, red tailed hawks, and purple martins were reported after initial
" exposure to a spray mist of ethyl parathion. In addition, there are incident data showing that
secondary exposure of non-target organism via contaminated prey can cause adverse effects.

Incidents of secondary exposure include 1.) mortality of kites feeding on contaminated insects,

2.) mortality of bald eagle and red tailed hawk feeding on contaminated prey, 3). mortality of
mallard ducklings feeding on tadpoles with bioconcentrated ethyl parathion (Hall et al. 1980), and
4.) mortality of American kestrels (Falco .sparverius) feeding on crickets frogs with
bioconcentrated ethyl parathion (Fleming et al., 1982). '

The incidents show that ethyl parathmn can be easily abused There were several incidents of
intentional and/or misuse bird poisonings. These incidents were associated with 1.) nonpest birds
feedmgoncontammatedgrmnusedtoattractandkﬂlpestblrds and 2.) spraymgofcrops within
wildlife refuges

Finally, the envuonmental fate database for the toxic degradate of ethyl parathion, ethyl paraoxon,
is incomplete to assess environmental concentrations in terrestrial envuonments The exclusion
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of ethyl paraoxon from the terrestrial exposure assessment almost certainly leads to an .
underestimation of avian and mammalian exposure to biologically active ethyl parathion residues.
This point is particularly important because degradation of parent to ethyl paraoxon on the
surfaces of leaves and avian food items may result in a prolonged exposure to toxic residues which -
can result in acute and/or chronic effects to birds, mammals; and reptiles. Registrant and open
literature data indicate that ethyl paraoxon can form in air, soil, water and on foliage when treated
with ethyl parathion.. The presence of ethyl paraoxon in numerous environmental compartments
provides a higher probability for multiple routes of avian exposure.

\vian G hical/Regional Considerat

Because ethyl parathion is used on several major crops (e.g., wheat, cotton, and com), there is
an increased chance for avian exposure. The majority of ethyl parathion is used in the Great Plains .
region of the United States (North Dakota, South Dakota, Nebraska, Kansas, northeastern
Colorado, Oklahoma, east central counties of New Mexico, and the Texas panhandle) and the
coastal counties of Texas. There are 7 other states with pockets of high use including Arizona,
Georgia, Alabama, Washington, Montana, Arizona, and Delaware. The highest use areas are
associated with the Great Plains region (North Dakota, Kansas, and Oklahoma), and Georgia
(Chemiriova, 1992). These use areas are associated with the production of sunflowers, sorghum,
corn, alfalfa, and cotton.

The widespread geographical extent of ethyl parathion use area suggests a high potential for
adverse effects to diverse species of birds. Dunning (1984) indicates that there are 686 bird species
in North America, which include both migratory and resident birds. Incident data confirm effects
on a wide variety of avian species including rock doves, kites, owls, purple martins, barn
swallows, pheasants, grackles, red tailed hawks, starlings, blue grosbeak, eastern bluebirds, .
. Fraoklin gulls, cedar waxwings, blacknecked stilt, goldfinch, bandtail pigeons, turkeys, domestic

. chickens, laughmg gull, bald eagle (threatened specws) and prairie chickens.

Although ethyl parathlon use on corn is predominately in Georgla, the label does not have a
geographxc use restriction. Therefore, ethyl parathion could be used anywhere in the corn
production area of the United States. Comm is planted in 80 million acres in the United States.
Because there are at least 200 species of birds found in and around comn fields (see Appendix,
Table 4)(USEPA. 1996), the use of ethyl parathion in the corn production area of the United
States could result in widespread exposure to both waterfowl and resident bu'ds

The use of ethyl parathion is expected to coincide with waterfowl breeding in the Central and
Atlantic flyways. These flyways are major migratory routes for waterfowl between breeding and
wintering grounds. The Central flyway is generally associated with Great Plain region of the
‘United States, and the Atlantic flyway is assocxated with the eastern seaboard of the United States.

Ethyl parathion use is primarily concentrated along the Central ﬂyway ‘Within this flyway, major
breeding grounds for waterfowl are in the prame—pothole region of North America, with the
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greatest concentration of breeding ducks per square mile found in the Dakotas (see Appendix,
Figure 1). Grue, et al. (1988) reported that about 75% of cultivated land in North Dakota is in
the prairie-pothole region where important crops include spring wheat, barley and sunflowers;
ethyl parathion is used on each of these crops. The Texas’ Gulf coast is a the primary destination

for many Central flyway waterfowl. Ethyl parathion is used in Texas on the following crops:
suniflowers, sorghum, comn, alfaifa, cotton, wheat, and barley.

In the Atlantic Flyway, ethyl parathion is predominately used in Delaware, Georgia, Florida, and
Alabama (Cheminova, 1997). These states are wintering grounds for waterfowl. . Because of the .
overlap of breeding and wintering grounds Delaware has the highest concentration of breeding
ducks in the Atlantic flyway. :

“ Although ethyl parathion use on cotton does not appear to be associated with the Mississippi cotton
" area, the label does not have a geographic use restriction. Therefore, ethyl parathion can be used
in the Mississippi cotton area. Cotton use in Mississippi River watersheds is expected to affect
resident bird populations (non-migratory birds) with nests near treated fields. In addition to
waterfowl, a large number of shorebirds such as gulls, cranes, herons, plovers, sandpipers, egrets,
stilts, terns and others are found in and around aquatic resources that could be contaminated with
ethyl parathion. Mortality and reproductive impairment of survivors pose important risk to the
maintenance of viable populations of avian species. Because these species are representative of
the more than 200 avian species (see Table 4 in Appendix) known to occur in and around cotton
fields, the potential for adverse population impacts to many avian species from ethyl parathion
exposure is great. The table below from the National Biological Service (Saber et al. 1997)
presents trends in breeding bird populations of several avian species relevant to this risk
characterization. All the species shown exhibit downward trends in population in 3 or more cotton
states since 1966. Four species (white-eyed vireo, mourning dove, northern cardinal, and red-
winged blackbird) showed population declines that were statistically significant (p <0.05) in 3or
more states. While these data do not establish causality for population declines (a variety of
factors are likely to contribute to population declines), they do suggest that populations of many
bird species at a state-wide level of resolution could be sensitive to additional acute or
~_ reproductive effects from exposure to ethyl parathion. .
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" Trends in Breeding Bird populations 1966-1996
Suate Carolina White-Eyed | Northern Blue Mourning Red-Winged
Wren Vireo Cardinal Grossheak Dove Blackbird

AL negative positive negative positive negative negative*
AR negative negative* . positive positive negative positive*
AZ no data no data negative positive negative positive
cA no data no dgta no data positive negui\-re" . positive
FL positive negative negative positive positive negative®
GA positive negative negative* positive’ negative negative®
LA positive negative negative positive positive . neg:ti\;'e
MO positive negative negative* positive negative* pbsiﬁve
MS positive positive negative negative negative negative*
NC positive positive 1 negative positive negativ-e negative
NM no data no data no data positive negative ﬁégzﬁve
OK positive positive positive negative negntivé* positive
sC negative stable negative* | positive negative neglﬁve"
N positive negative* negative* positive negative positive .
TX positive ‘negative¥ positive negative negative* negative -

) VA positive positive negative® positive negative negative*

~* declines significant to p<0.05

ii. Mammahan Risk Charactenzatlon

There is a high certainty that ethyl parathion use presents a high risk to mammals. All herblvore '
RQs exceed the LOCs except for the large mammal (1000 g animal) at the lowest application rate

(0.5 Ib a.i./A). Chronic and reproduction RQs are exceeded for a single application of 0.5 Ibs
ai/A or greater. The herbivore and insectivore mammals acute RQs ranged from 0.45 to 90.48 .
for the lowest single application rate. The granivores acute RQs ranged from 0.09 to 1.25. The
single-application LOCs for small (15 g) granivores are all exceeded at application rates of 0.5

b ai/A. All LOCs for 35-gram granivores are exceeded for apphcatlon rates of 0.75 Ib ai/A or
greater. The large mammal (1000 g animal) RQ exceeds only the endangered species LOC.
These data suggest that lethal effects, and possibly sublethal effects, are poss1b1e from a single
application of ethyl parathion.

Wildlife incident reports conﬁrm that ethyl parathioﬁ use has caused mortality in mammals of
different sizes (e.g., humans, horses, rabbits, squirrels and domestic pigs). Incident reports
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include 1.) the death of 2 horses from eating ethyl parathion contaminated hay, 2.) the death of
pregnant sows after application of ethyl parathion to sunflowers, 3.) the death of 2 rabbits from
ethyl parathion use on cotton, and 4.) the death of several squirrels from ethyl parathion use on
a cotton field. In addition to wildlife incident reports, there are numerous human incident reports
effects linked to ethyl parathion exposure ranging from sublethal to lethal. ( Please see attached
Notice of Intent to Cancel.) Incident reports indicate that the lethal ethyl parathion dose rate for
humans ranged from 0.1 mg/kg-bw for children to 1.7 mg/kg-bw for adults. Additionally,
sublethal effects, including vomiting, were reported in the human incident data.

As discussed in the avian risk characterization section, the potential exposure of mammals to ethyl
parathion is high because of the widespread use of ethyl parathion on several major crops.
Additionally, the use of multiple applications of ethyl parathion is expected to increase the
probability of exposure to mammals. Mammalian exposure to ethyl parathion can be through
direct oral ingestion,. dermal adsorption, and inhalation. Dermal adsorption, is likely an important
route of exposure because mammals are in direct contact with contaminated foliage and soil.
Small mammals, such as meadow voles or field mice, live in and around the treated fields and are
particularly vulnerable because they are not expected range far beyond the treated field.
Additionally, mammals have bare skin (e.g., nose and feet) which are areas susceptible to dermal
absorption. Young mammals are expected to be at greater exposure risk than adults for the
following reasons: 1.) they consume more than adults and 2.) they generally have less hair than
adults (Atterberry et al. 1997). Also, there are incomplete detoxification enzyme systems in
young.

iii. Aquatic Organisms Risk Characterization

It is highly likely that ethyl parathion use can adversely effect aquatic orgémisms on both an acute
and chronic basis. All RQs chronic are extremely high for both ﬁsh and mvertebrates both
freshwater and estuanne/manne

.

PRZM/EXAMS EECs indicate that all but the lowest label rate (alfalfa 0.5 1bs a.i./A) result in
exposure to freshwater fish above acute LOC. The RQ for alfalfa was 0.3, which exceeds the
restricted use (0.1) and endangered species (0.05) LOCs. The acute RQ for the other crops which
_ have PRZM-EXAMS scenarios (corn, cotton, sorghum, soybeans) are much higher; all exceed
the high risk LOC (0.5). The highest acute RQ (3.1 or 6.2 times the LOC) was for cotton. The
‘RQs analysis for chronic exposure show increased risk over the acute analysis. The chronic RQs.
for alfalfa, corn, cotton, sorghum, and soybeans were, 10.6 (8 applications), 4.1 (2 applications),
98.4, 140.5, 89.8, and 33.5, respectively. Because a 100 foot buffer is required for ethyl
parathion, additional PRZM-EXAMS modeling was conducted to assess the impact of the buffer
strip on spray drift mitigation. Based on the modified spray drift assessment, the 100 feet buffer
reduces the median drift from the 5% of applied dcfault value to 2% of applied. This reduction
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in drift reduces the estimated acute environmental concentrations (EECs) by approximately 10%,
which does not alter conclusions in the risk assessment for fish.

Open literature studies on methyl parathion cited in the risk assessment suggest that exposure to
ethyl parathion may cause sublethal effects on freshwater fish. These effects as described by Henry
(1984, MRID No.:44371607) include behavioral changes that result in:

. Lower survival and reproduchon
® . Reduce growth due to damaged food supply,
. Indirect mortality

These effects-are expected to occur at lower concentrations than the LC50 values used to derive
the RQs. ~ ,

Ethyl parathion is expected to move into water bodies via spray drift and runoff. Given that ethyl
parathion is used on major crops in the Great Plains region (sunflowers, oats, sorghum, soybeans,
and corn) and Georgia (com and soybeans), there is high degree of certainty that freshwater fish
can be exposed to ethyl parathion. A fish kill incident from ethyl parathion use was reported in
Nebraska. (See Appendix: Table 2: Fish Incidents.)

Laboratory studies submitted to EPA indicate that ethyl parathion is likely to cause adverse effects
in freshwater invertebrates under all labeled ethyl parathion use scenarios. The PRZM-EXAMS
RQs range from 46 to1403 and 555 to 18035 for acute and chronic exposure, respectively. - The
RQ values above exceed LOCs by at least an order of magnitude. Therefore, even considering the
uncertainty of exposure estimates from PRZM-EXAMS, it is highly likely that ethyl parathion will

cause adverse effects in freshwater invertebrates.

Damage to populations of freshwater aquatic invertebrates can cause additional damage to the,
ecosystem. In many cases, invertebrates comprise the base of the food supply for fish. Hence, -
removal of this trophic level can cause linked adverse effects through the food chain. An
imbalance in the predator-prey relationship allows 1 species to overpopulate a body of water and
affect the survival of many other species: For instance, Crossland (MRID 44371714) reported that
adverse effects from methyl parathion on freshwater invertebrates led to an algae bloom which
caused a fish kill by depleting dissolved oxygen in treated ponds. ‘

E I ° ) l I [ - Eu ]
EFED concludes with a high level of ceﬁainty that ethyl parathion poses an acute and chronic risk
to estuarine and marine fish for all ethyl parathion uses except acute effects from the alfalfa use.

Acute estuarine and marine species RQs exceed all LOCs for 4 crops: corn (0.75 Ibs/A), sorghum
(1.0 Ibs/A), cotton (1.0 Ibs/A), and soybean (0.75 1bs/A). Restricted use and endangered specie§
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LOCs were also exceeded by the alfalfa (0.5 Ibs/A).. This certainty is founded on consistent
toxicological data submitted by the registrant, open literature data on methyl parathion, and the
use on major crops that may result in transport of ethyl parathion to surface-water bodies.

While studies were not available for ethyl parathion, open literature data show that methyl
parathion exposure has caused adverse effects to estuarine and marine fish. For instance, a study
methyl parathion on striped bass spawn in the delta between the Sacromento and San Joaquin
Rivers correlated declines in the larval bass population with the pounds of methyl parathion

- applied effects of methyl parathion exposure on estuarine and marine fish, such as behavioral
changes, cholinesterase inhibition, and ovarian damage."

Although ethyl parathion is predominately used in noncoastal regions, there are coastal areas in
several high use areas including Texas, Florida, Louisiana, Alabama, Georgia, and Delaware.
Within these regions, ethyl parathion may move into marine and estuarine environments. A more
detailed discussion of species that might be exposed to ethyl parathion in use areas can be found
below.

As reported in the toxicity portion of this RED, estuanne/manne mvertebrates are extremely

sensitive to ethyl parathion, with the exception of mollusks. The certainty of this toxicity is high.
- GENEEC and PRZM-EXAMS RQs exceed all LOC’s for all use scenarios.

* The coastal areas of the Gulf States include a vast area of wetland habitats for estuarine species.
For instance, Texas has over 300,000 acres of tidal flats, the most in the nation. Tidal flats are
an important habitat and feeding ground for coastal shorebirds, fish, and invertebrates such as
crabs, oysters, clams, shrimp and mussels. Texas ranks second in the nation in total area of sait
marshes, with about 480,000 acres, and third in the nation in freshwater marshes with
approximately 530,300 acres. Freshwater marshes, which-are located upstream along river valleys,
supportavanetyofspecwsofﬁsh bu'ds andfurbwrmgammals aswellasshnmpandcrayﬁsh _

Runoff of ethyl pamthxon into shallow aquatic areas is likely to cause hazardous exposure to many

commercially important estuarine species. Game fish, shrimp and crabs will visit shallow water

of these estuarine habitats in the late spring and summer when ethyl parathion runoff is likely.
Species such as red and black drum, sea trout and blué crabs spawn in estuaries or shallow bays,

and male crabs remain there after breeding. Black drum thrive in water so shallow that their

backs are exposed, and red drum feed in water shallow enough that their tails emerge from the

water when they feed. Other important commercial species such as yellow flounder and brown,

white and pink shrimp also spend a portion of their lives in estuaries.
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B vi. Bees and Beneficial Ihsects Risk Characteristics

Ethyl parathion is highly toxic to bees. Incident reports confirm bee kills from ethyl parathion use
on sunflowers and alfalfa/wheat. Other crops may have unreported incidents because of
inconsistences in the incident reporting system. The American Beekeeping Federation, Inc.
surveyed its members to determine the extent of damage to bee colonies due to pesticide exposure.
Sixty beckeepers, operating 127,950 colonies in 22 states, reported that bee losses from pesticides
are a significant issue in their operations. The survey also listed the pesticides in order according
to number of bee kill responses in survey as follows: Furadan, Penncap-M, Sevin, and ethyl
parathion. Because ethyl parathion poses a risk to beneficial insects, EFED recommends label
language to minimize adverse effects to bees. '

R L
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Appendix

Table 1: Terrestrial Incidents

Date Sﬁecies Number Crop St Residue Analysis ChE | -

- 4-56 Show 50 Wheat oK none none none
Geese Alfalfa

The geese died after feeding on EP treated wheat and alfalfa. (USFWS) .

No./ Species Effect/# Crop St Item Conc. %
Date ’ (ppm)
Black- - killed saf- CA none none none
9-60 birds Ymany" flower
(use not
to be
supported)

Experimental blackbird control program (CDFG)

1963 Pheasants 3 peach CA feathers 3 none

orchard

v

Field treated with 1 lb EP /A. EP residues in feathers (6 ppﬁ) and gizzard (1.7 ppm) indicated
dermal and dietary exposure (San Joaquin Co.).(CDFG) .

1964 Canada 13 alfatfa CA feather 3 ) none
geese
digestive 16
tract .
_alfalfa 17

Geese died from eating contaminated alfalfa. Alfalfa had residues of 17 ppm 9 days after spraying.

3-67 . Snow 50 to 100 ‘Wheat oK stomach Positive none
Geese - for EP

The geese were discovered in and near wheat fields (USFWS)

Cedar -killed/ resi- CA’ gizzard 140 none
1968 i wax- 278 ‘dential foliage - 15 )
wings pyracantha . . . .
: . berries
(use not
to be
supported)

Resident cited and fined for spraying pyacantha berries with EP (Senta Clara Co.). (CDFG) -

1968 Cedar 130 cherry CA whole 0.6 none
. waxwings & birds
prune :
orchard crop contents 23.4

Cedar waxwings died in a cherry and prune orchard treated with EP at 0.5 lb a.i./A (Santa Clara
Co.)(CDFG) j . .

1968 Barn 18 alfalfa CA gizzard 1.5 none
swal Lows ‘

Barn swallows died from a EP application to alfalfa (San Joaquin Co.)(CDFG). -

Cowbird |- killed/ l treated PA | corn I 477.0 to J

100 430
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Date - Species Number Crop St Residue Analysis | ChE
cowbirds 90.1
_pigeons 629.6

.Farmer purposefully used EP treated corn to kill birds. (EPA-PIMS)

1971 mallards 50 “milo CA gizzard 0.001 none
blacknecked :
stilts

EP abplied to adjacent field of milo (Colusa Cof).(CDFG)

1973 Flickers, 42 ? CA sick flicker - 235 none
hermit gizzard .
thrush,
varied , | dead flicker 17
thrush, gizzard
meadowlark, :
sparrow - . other dead ranged
birds from 0.5
crop and to 235,
gizzard average
16.9

As gizzards contained pyracantha berries, pyracantha plants were analysed for parathion but the
samples were negative. The source of EP was not identified (China Lake Naval Weapons Center).(CDFG)

1972- gold killed/s0 unknown ¢cA |  crop and 2.85 none
1973 finches » . gizzard
composit

About 50 dead gold finches were found under an isolated black walnut tree near Durham, Butte County.
EP was present (2.85) in a composited sample of crops and gizzards. If only the crop and gizzard
contents had been analyzed the levels of EP would be much higher. It is concluded that the loss of
goldfinches is atttributed to EP poisoning based on the findings of residue analyses. (CADFG)

1972- Bandtail killeds Almond CA gizzard from 0.15 none
1973 pigeons 25 ) ~ dead birds

gizzard from 0.29

sick birds

Approximately 25 birds were found over a 2 week period. The loss coincide with EP applications. The
crops and gizzards contained whole almonds, shell fragments, blossoms, buds, twigs, and green

vegetation. (CDFG)

Turkeys killed/ " garden NC none none none
8-73 8 plot and '
. tobacco
. : field
: (use not
to be
supported)

Turkeys found dead in garden plot that was contaminated when an adjacent tobacco field was sprayed
With EP. (EPA-PIMS) ’ .

. Grackle A killed/ sweet NY unknown none none
9-73 24 corn

A pesticide application to control ear worm in sweet corn. (EPA-PIMS)

10( & )20
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5

Residue Analysis

Geese died within 30-40 minutes after drinking from an irrigation water in a roadside puddle.In
addition to EP residue analyses found 18 ppb of dimethoate,.22 ppb of DDE, and .99 ppb of DDT.
Analysis of crop tissue of one goose indicated 14 ppm dinitro. (EPA-PIMS)

been feeding. (EPA-PIMS)

Chicken killed/ wheat GA none’ none none
5-75 649
Spray drift from an aerial application reached a chicken house 0.4 miles away. (EPA-PIMS)
1-1-76 geese _killed/35 alfafa CA proventriculus | -4.2 ppm -
alfalfa 2 days 2
postspray
Geese found at field treated 48 hrs earlier at 0.75 lb a.i./A. (CDFG).
3-1-76 Mallard killed/ wheat oK none none none
) 5 )
Five mallard were reported after application éf EP to wheat (Blaine Co. OK).(ODWC)
3-1-76 damestic killed/ wheat oK none none none
ducks (5) 7+ -
geese (2) .
hawks i
songbirds
These birds were reported after the application of EP To wheat (Kay Co. 0K) (ODWC)
variety killed/ corn NJ gra%n and 2.0% none
5-76 of 50 soil
birds affect-50
gizzard 225
liver 0.02
Nearby resident witnessed family members of leasee spreading a substance in area in which birds had

1-77

Black
duck,
Red-
© winged
black-
bird,
Common .
grackle,
Mourning
dove,
American
woodcock,
Bluejay,
Cardinal

killed/
?

corn

NJ

Found dead in corn field containing scattered loose corn treated with EP. (USFWS-P)

162 g{‘l%O



Date Species Number Cro St Residue Analysis ChE
10-77 T Kkilled/ wheat 0K 2 geese 12 None
Canada, [£4 N and
~ Snow, ? 14.5
White front ]
geese 27 wheat 29
to .
TOTAL
106 89
Wheat field on wildlife refuge was mistakenly sprayed with EP. when neighboring wheat was treated
for a greenbug infestation. Wheat for residue testing was collected 21-hr post-spray and post-
mortality. (ODWC)
6-27-78 chickens killed 7/ 9 cotton T | ' 61 tracts ‘
Tests were positive for EP but values are not reported (USFHS).
6-28-78 Laughing killed /7 >216 cotton @ Gl tracts 0.02-10 57-90%
gulls : ppm
Adutt birds and chicks were found dead up to 3 miles from the field where EP was used at 1 (b/A. It
is believed that adults feeding chicks EP contaminated insects resulted in their deaths (USFWS).
3-14-79 Red winged Killed/ corn NY Red winged - 617 and none
blackbird, 5,120 blackbird 1,112
Common gizzard
grackles
. Grackle 150
: gizzard .
Brownhead 171 and
cowbirds 166
gizzard
American 8.9
kestral
gizzard
* corn cob 33457
Misuse corn had been treated with EP to kill birds. (Stone, 1984)
3-20-80 ducks (8), “killed/ wheat oK none none none
. turkeys 27 A
(6)' B .
pheasants
(12),
chicken (1)
These birds were reported after the application of EP To wheat(Logan. 0K) (0DWC)
- 12-80 - Canada killed/ winter ™ proventricular | 6-20 ppm | = 77.15
geese 500 wheat . contents
The geese were discovered around a playallake near Etter, TX (Stavola,1987)
1-81. geese . 1600 .wheat T bolusa of wheat none .
€1500), .
ducks ’ EP 17
(100) .
Methyl 6.1
parathion
The birds were discovered at a playa lake near Etter, TX (Stavola, 1987)

(03§20
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2-25-81

Canada
geese (60),
snow geese
(6), white

fronted

geese(4),

Ross's

geese (2)

Number

kitled

winter
wheat

™

Residue Analysis

proventricular
contents

6-20 ppm

78-85%

The_geese were found dead on the shore of Lake Texoma inside The Hagerman National Wildlife refuge.
Wheat fields near the refuge were sprayed on the 18th and a field in the refuge was sprayed without

consent on

the 23rd.

3-13-81

White-
fronted
geese (94)
Canada
geese (38)
gadwall (1)
sick red-
tailed hawk

kitled/
133

Wheat

oK

geese

1.5

none

The geese and gadwall were found dead around a lake. One sick red-tailed hawk was observed in an
adjacent wheat field. Eagles were feeding onthe geese. The wheat was sprayed 1 week earlier.

paration residues (1.5 PPM were measured in the geese (Kiowa Co.).(0DWC)

3-13-81

geese

killed/
30+

wheat |

oK

geese

wheat

none

Dead geese

were found in

near wheat (Comanche and Caddo Co.)

(ODWC).

3-30-82

Red-
black-
bird,
Common
grackle,

Mourning -
dove
Cooper's
hawk,
Red tailed
hawk,
Blue jay,
European
starling,
Eastern
meadowlark,
Brownheaded
cowbird,
song
sparrow

killed/
3,196

rye

NY

none

Féund dead in fields containing scattered rye seeds treated with EP. (USFWS-P)
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“ Date I Sgecies l Number l Crog l Stl Residxie Analzsis ! ChE

not depressed as expected for an OP. The National Animal Poison Control Ceriter

8-82 Red- kitled/ corn PA none none none
winged ? ’ ’
btack-
bird,

Common
grackle
found dead in corn fields were shelled corn treated with EP had been scattered. (USFWS-P)
8-11-83 geese, kitl/ sunf lower S0
pheasants “numerous”

Spraying took place in adjacent sunflower field. No analyses were made (SDDA).

Red- killeds corn NY grackle 13,300 nohe

10-84 winged stomach

btackbird, 2 contents
Common
grackles 10

"This poisoning appears to have been intentional, and the EP was probably applied to husked ears of

corn used as a bait for birds." (NYSDEC) .

‘Red- killed/ ? PA alimentary detected none "

4-85 tailed canal in Ltimited

: Hawk, 1 contents both sample
Starling ? species

“Djagnosis: Poisoning with EP probable.® (NYSDEC) i

8-5-85 pigs killed/2 sunf lower SD

Pigs killed were pregnant sows. EP was detected in neérby tree leaves (SDDA).
white killed/ .unidenti oK geese positive none

3-20-86 fronted 25 -fied for EP’

geese
Applied to unidentified crop aécording to label directions. Four geese were taken for residue
analysis. (ODWC) s
" Common killed/ ? NY gizzard ? <50%
10-86 grackle .9 : contents
. (seeds,. insect ’
parts)
An org;nophc;éphate(OP) pest.icide found in insect parts and bird seeds from the gizzard. ChE levels

at the University of

Illinois confirm the presence of an OP with a molecular weight of 292 which-matches EP. (NYSDEC)
Red- — ? almonds CA feathers EP depress
1987 tailed (NOT found
Hawks ON
TODAY'S
LABEL)
“ Red tailed hawk died after contact with EP sprayed on almond orchard. (CDFG)
Bald eaglé killed/ 7’ )] stomach 4.1 none
87 (endangered 2 contents
species)

(USFWS)

Collected on 5/29/ in the t

idal flow area of Black Water River adjacent to Black Water River NWR, MD
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' Date Species Number - Cro St Residue Analysis ChE
8-87 kilted/ . corn NY gizzard >100 >50%
/ Cowbirds 18 contents (rye
seeds, corn,
insect parts)
'NYSDEC -concluded that the cause of dead was EP poisoning. The poisoning appeared to be
intentionally. (NYSDEC)
. killed/ none NY gizzard 2.2 - >50%
8-87 Mallards, 5 (smalt contents
Black park (corn) 8.4
. ducks 1 Lake) &
- proventri-
cules

NYSDEC felt that because birds are fed regularly by waterfowl admirers, someone intentionally
poisoned these birds.(NYSDEC)

killed/ ~ none NY Rock dove No
9-87 Rock (piles of crop 25 normal
dove, 1 grain gizzard 420 values
Mallard 1 © found in for rock
the area) dove
however
the ChE
activity
of 9.93
uM/G/MIN
R is low
for the
most
species.
Piles of grain apparently treated with a pesticide found in area. Diagnosis by the NYSDEC was lethal -
intoxication with EP. (NYSDEC)
4-8-88 . great - kilted /7 1 ? VA oul 0.2 -
horned owl
Other pesticides, including diazinon and chlorinated hydrocarbons were also detected (VADGIF).
8-25-88 - kites (14), - kitled cotton? 0K | kite stomachs, 0.69 ppm 88%
: - owl (1), ’ - brains . :
rabbit (2),
squirrels
. (several)

Stomach full of insects large.

The stomach contents of the kites we analyzed for 24 organophosphorus compounds and 6 carbamates.
The only detectable pesticide was EP.
edge of a golf course near a cotton field.

The animals were found at the
Pesticide use on the cotton field was not defined The
I adjacent cotton fields had a large number of insects at the edge of the field.. (USFWS).

11-88

Canada
geese

killed/
200

winter
wheat

.

Intestinal
tract

4 to
34

dead
goose
7%

sick
goose
62%

USFWS)

The Canada geese died at a playa lake in Swisher County in northern Texas following an application
of EP at 0.57 kg/ha (5 #/A) to winter wheat for control of Russian wheat aphids. The treated wheat
was planted in the playa basin 15 m from the lake. Four dead geese were collected, and 1 sick goose

at_the playa was shot, (

0o o 120
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Date - Species Number . Cro ét Residue Analysis ChE

5-89 N killeds ? VA Martin 5.41 68%
Purple gizzards 17.6 82%
martins, 5 71%
Barn 71%
swallow 1 '

Found in yard and purple marine house; nearby fields of wheat, soybeans, corn; no spraying known to
occur during this period.(VADGIF)

8-26-89 Canada kitt/7 ? SD . stomach 125 ppm
geese,
. Gutl

Birds were found near the Clear Lake airport (SDDA).

Canada killed/ small WA stomach positive 92%
1-19-90 geese 6 grain contents for
effected/ (wheat or ’ EP
4 barley)

Refuge -('Toppeni.sh Nat'l Wildlife Refuge) personnel have not been able to locate anyone who was
spraying in the immediate area during January. (USFWS)

4-4-90 blackbirds kili/30 Corn NC

Farmer intentionally poisoned corn in his field to protect crop from birds. Endosulfan was also in
the formulation used (NCDA). -

6-1-90 purple kill/15 _grain .. DE
~martin

EP was applied aerially to grain to control army worm (DEDA).

6-11-90 starling, kill/s wheat DE

- grosbeak,
swallow,
eastern
bluebird -

Treatment was for saw fly in a residéntial wheat field. Aerial application in Sussex county (DEDA).

7-12-90 swal Lows - .6 barley - | WD EP 0.65 -
- . ’ - whole bird u“g/g-
Methyl . 0.043.9/9
parathion
" whole bird

PI

Spray drift from a 0.75 to 1 Lbs a.i./A application to barley for treatment of armyworms resulted in
the death of the swallows. The birds were nesting above the doorway of the house. When the home
owner notice saw spray-drift coming through the trees at the edge of her property. Product was
Clean Crop 6-3 Parathion- Methyl Parathion. Fined for applymg a pesticide not in accordance with
the label causing potential hunan injury ...(NDDA)

Purple killed/ smatl DE - not none none
9-90 martins- 15-20 grain detected i

Lady found dead birds in her yard after an field 200 yds away was sprayed with EP 8E at a rate of 8
oz/A. The state veterinarian conducted an autopsy on 1 of the birds and felt that a toxin was

involved. (DEDA)

(67 Q)b I
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Residue Analysis

Number
1990 T killed/s small DE none none none
Starling, 2 grain
Barn
Swallows, 1
Blue ’
Gross-
beak, 1
Bluebird 1
Found in yard near fietd which was spraYed at a rate of 3/4 pints/A of Parathion 8E. (DEDA)
Prairie 3 Winter MO - - Level
5/26/92 Chickens Wheat - ] was 9.5
. but no
controls
were
availabl
e
Paraspray 6-3 was aerially applied to winter wheat at 0.75 Pt a.i./A to kill armyuorms.A
(MDA) ’
Canada Corn, WV stomach 75.5 Results
3/27/93 geese, 53 - Winter contents of not
Mallards, 12 wheat mallard and avail-
Teal 4 ) Canada goose able
stomach 41.7

contents of 2
Canada geese

The University of Georgia, Southeast Cooperative Wildlife Disease Study indicate a final diagnosis
of EP toxicosis. The crop contained some cracked corn. Gizzard was filled with grit and dark brown

to green ground plant material.(SCWDS)

References:
(CDFG) California Department of Fish and Game
(DEDA) Delaware Department of Agriculture, Division of Consumer Protection
(ODWC) Oklahoma Department of Wildlife Conservation -
(MDA) Missouri Dept. of Agriculture, Bureau of Pesticide Control
’ (NDDA) North Dakota, Department of Agriculture
(NYSDEC) New York State Department of Envirommental Conservation
(SCHDS) The University of Georgia, Southeastern Cooperative Wildlife Dlsease Study
(USFWS) United States Fish and Wildlife Service
(USFWS- P) United States Fish and Wildlife Service, Patuxent Wildlife Research Center Laurel, Maryland
(VADGIF) erglnra Department of Game and Inland Fisheries
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Table 2: Aquatic Species Incidents

No./ Species Effect/# Crop St Paeticides Residue Analysi»s ChE
Da
¢ Item Conc. (%)
_(ppb)
1/ Fish 1300 Runoff CA Runoff Not
1/1/72 (species 0 from crop Water reported
' to not dusting Dimethoate, 5700
6/30/73 | reported) loading ' :
area
_ Diazinon, 270
Methyl
pa.rathion, - 2960
Parathion, 1040
Malathion, 1460
Thiodan 170
Runoff from a crop dusting loading area in Riverside County after a heavy rain. Legal actxon was taken
against.(CDFG)
2/ . Fish & * | Hund Tomato SC . ‘Water Not
4/13/80 | Oyster reds (aerial) ~ Methyl C Reoprte
I E : “ paration 0.29 d.
. : Ppm
Endosulfan I ’
' 0.166
Endosulfan ppb
I
0.34
Toxaphene ppb
Methyl Tissue 35&
parathion - 1040
' Fish ppb
Endosulfan .

“This fish and oyster kill took place in Leadenwah Creek (Wadmalaw Island) and Haulover (va 20)

‘.'
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3/ Bluegill | Hund | Agricul- M Methyl ‘ Not Not Not
4/29/81 reds tural O Parathion reported | reported | reported
Methyl parathion treatment resulted in a fishkill in a nearby farm pond. The owner of the pond may
have been the applicator. (MDC)
4/ Fish Not Cotton LA Methyl concentrati Not - ‘Not
7/31/91 | Multiple | repor parathion on not reported | reported
‘ species ted reported
nQt o Endosulfan |. but both
identify chemicals
were
found.

A'pplicatiohs on cotton fields during intermittent rains and following heavy rainstorms

allegedly caused a runoff into Joe’s Bayou resulting in a severe fishkill. (LDAF)

“Fish kill, July 25, 1994 & August 10, 1994, were the same fish kill, which started in Crews Lake and
flowed into Little Lake Lafourche, which flowed inte Lake Lafourche.” ‘The result indicate that this

I fish kill was caused by the pesticides, Profenofos (Curacron), and Methyl parathion that had been

1l applied to large acreage of cotton, “which drained into the bodies of water where the fish kill occurred

following heavy rainfall.”(LDAF)

5/ Fish | Not | Farmland | LA | Methyl Water 0 Not
8/2/91 repor parathion reported
ted ‘
' Cyanzine 533 |

Fishkill on Crew Lake, LA. Multiple types of fish were observed. DO levels were low 1.7-2.8. (LDAF)
6/ - Fish . Not Cotton | LA | Sulprofos Not Not Not
8/5/91 Catfish | repor ' reported | reported | reported

. ted Methyl

- parathion
The owner of a private catfish pond suspécted runoff from a cotton field aerially treated August 5,
1991 caused this fish kill.(LDAF) :
17 Shad 2395 | Cotton LA | : Not Not | Not

7/25/94 | bowfin “Profenofos reported | reported | reoprted

buffalo :

gar drum
catfish Methyl
parathion |

///%{ZO
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8/ Fish 240, Cotton AL Methyl -~ Not - Not Not
8/6/95 000 : parathion reported | reported | reported
endosulfan

The incident occurred along a 16 mile stretch of the Big Nance Creek (which flows into the Tennessee
River) in Alabama around August 6-10. Over 7 inches of rain fell for 2 days prior to the fish kill.
About 10 farms near the Big Nance Creek had applied endosulfan and methyl parathion both aerial and

ground applications. (ADEM)
9/ Shad, 100, | Cotton | LA | Atrazine, Water 021to | * Not -
8/2/96. Buffalo, 000 : - 034 reported
Gar, to : .
Grinnel 200, Metochlor, 0.04 to
000 0.05
Prometryn, 0.17to
- 70.22
Cyanazine, 0.09 to
0.11
Methyl nd to
parathion, 0.03
Norflurazon, 0.07 to
’ ' 0.25
Dimethazone 0.11to
, 0.34
nd to
Azinphos 0.18
methyl,
| 0.13 to
Profenofos 1.96
Sediment nd
Fish liver >280
Profenfos

(13X 230
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The reporting agency concluded that due to the concentrations in the water and the fish liver profenfos
was the most likely cause of the incident. (LDAF)
10/ Buffalo & | 300 | Cotton | LA ‘Water | Not
8/5/96 Shad : Atrazine, 0.19 reported
Metochlor, 0.11
Prometryn, .0.20
Norflurazon, 0.35
Cyanzine, 0.12
Dimethazone : 0.20
Methyl 0.21
parathion, '
“L10
Profenofos
The reporting agency concluded that profenofos was the contributing cause of the fish kill (LDAF)
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100

11/ Bass 1
8/6/96
Bowfin 7
Buffalo & 25
Shad

Only
Argricul-
ture land
use was

mentioned.

LA

Atrazine,
Metochlor,
Prometryn,.

Norflurazon,

Cyanzine,

Dimethazone

3

Methyl
parathion,

Profenofos

Water

Sediment

. Fish liver

Fish’
muscle

1.05to
2.07

0.17 to
0.57

0.15to
© 0.64

0;09 to
0.19

0.16 to
0.34

" nd to
0.26

nd to
0.12

0.62to
1.08

low

levels of

DDE

100 to
1181

782t0

363

Not
reported

The reporting agency concluded that profenofos was the cause of the fish kill. (LDAF)

References:

(ADEM) Alabama Department of Environmental Management
(CDFG) California Department of Fish and Game
(LDAF) Louisianm Department of Agriculture and Forestry -
(MDC) Missouri Department of Conservation

(SCWMRD) South Carolina Wildlife and Marine Resources
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Table 3: Bee Kills.

Il - Date

Crop

'St

Conc. (ppm)

8-13-83

_sunflower

SD

0.14-0.23

It was decided that the beekeeper had been given adequate warning of the
spraying but failed to move his hives to a safe distance.Sunflowers were
aerial treatd with EP at a rate of 3/4 Ibs/A(SDDA)

8-24-83

sunflower

SD bees and soil: 0.0013

The bee keeper was in the process of removing hives from next to the field

as the field was treated. It is likely that he was exposed in the process.

8-14-84

sunflower

SD

0.98

Sunflower were aerial treated with EP at 1 1bs/A to control seed weevils. Bee
yard was approximately 200 yards from the sunflower field. Incident
occurred near Oldham. Three hives were affected. (SDDA)

8-18-84

sunflower

~SD

aone

Sunflowers 3/4 of a mile from the hives were treated with parathion.(SDDA)

9-1-84 sunflower SD 4.56

The incident occurred 2 mi south of Roslyn. Parathion was applied aerially
and bees were found dead in front of their hive. )
6-22-85 alfalfa-wheat | sD |~ soil: 0.07

Winner SD. Parathion applied for grasshopper control. Soil in t bee yard
had concentrations of 0.07 ppm. (SDDA)

7-30-88

~sunflower

SD

bee: 1.04

EP was sprayed on sunflowers at & rate of 1 1b/A . The allegedly affected
hives were 3/4 to 1 1/4 miles from the hives.(SDDA)

)

€
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Table 4: Birds Observed in Corn Field Studies

102

Number Bird Carbofuran Terbufos Phorate
FL | L. | 1A MD _MD
i 1 American Avocet
2 American Coot
3 Amgﬁcan Crow X .
‘4 || American Goldfinch x | x X X
5 American Kestrel X X
6 American Redstart. X X
{7 American Robin_ X X - X X
8 American White X
Pelican
9 | Bald Eagle X X X
10 | Bank Swallow X | X X |
11 Barn Owl X -
12 Barn Swallow X X X
3 | Black and White X
Warbler . '
14 | Blackbellied Plover | X
15 = || Black-bellied
I Whistling-Duck
"16 | Black-capped X
Chickadee ' -
17 ’rj Black-crown Night X
Heron
18 Black-necked Stilt X -
19 Black-shoulder Kite
“ 20 Black Tern ' X
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Number Bird Carbofuran Terbufos Phorate “
=
21 Black-throated Green X X
Warbler
22 Black Vulture X X
23 Blue-gray Gnatcather
24 || Blue Grosbeak X X
25 Blue Jay X X X X
26 Blue-winged Teal
27 Blue-winged Warbler X X
28 Bobolink X
29 Bronzed Cowbird
30 . Brown-crested
Flycatcher
31 | Brown-headed X |'x X X
Cowbird
32 Brown Pelican
33| Brown Thrasher x | x X X
34 Buff-bellied Humming
Bird -
35 Buff-breasted
Sandpiper
36 || Canada Goose X X
37 Canada Warbler
38 Cedar Waxwing X ' X X
39 Carolina Wren X X x |
40 | Caspian Tern_ '
41 | Cattle Egret X X .
42 Chickadee spp. X X
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Number Bird Carbofuran Terbufos Phorate “
IL IA |- MD
. . - 1 1 1 1 71T + 1 <« 1
. 43 Chimney Swift : X X A
44 Chipping Sparrow X X "X
45 | Cliff Swallow X X X
46 Common Crow X
47 Common Flicker X X
48 Common Grackle X X X X
49 Common Ground-dove X
50 Common Loon
‘ 51 Common Moofhen
52 Common Nighthawk X
>53 Common Snipe | X
54 || Common Yellowthroat X | x| x X X
55 Couch's Kingbird X
56 || Crow spp. | X X
57 Curve-bille;d Thrasher X -
58 |l Dickcissel | x | x| x
59 | Double-crested
Cormorant
60 Dowitcher spp. _
61 Downy Woodpecker - X X X
62 | Eastern Kingbird x | x| x X X
63 Eastern Bluebird X X X
64 Eastern Meadowlark - X X X X
65 | EastornPewee X
66 | Eastern Phoebe X X

N Ak
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105

Carbofuran

Phorate “

Number Bird Terbufos
MD
67 Eastern Screech Owl X
68 Eastern Wood-pewee X ' X
69 Eurasian Tree Sparrov;/
70 || Buropean Starling X X X
71 Empidonax Flycatchers X
72 . Field Sparrow X X
73 Fish Crow X
74 Forster's Tern X X
75 Fulvous Whistling- X -
i duck :

76 || Glossy Ibis X
77 Grackle sp. X
78 Grasshopper Sparrow X : X
79 | Gray Catbird X X X
80 Gray Partridge X
81 ___|| Great Blue Heron X . X X X

82 | Great Crested X X X

Flycatcher '

83 | GreatBgret - X X X X
84 Green Heron X X X
85 Green-back Heron X

86 Great-tailed Grackle X
87 Greater Yellowlegs X X
88 | GreatKiskadee - X
89 Gull sp. X
90 Hairy Woodpecker_ X X
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Number Bird Carbofuran Terbufos Phorate |
. | L | 1A | X MD | MD
91 Herring Gull X
92 Hooded Warbler X
93 , || Horned Lark x | x | x X
94 House Sparrow X X X X X
95 || House Wren_ X X X __
96 Inca Dove X .
97 Indigo Bunting X X X X X
98 Kentucky Warbler X
99 | Killdeer x | x | X X
100 | Ladder-backed . X
Woodpecker e ‘
101 Lark Sparrow X X
i 102 Lapland Longspur X
103 Laughing Gull X X
104 Least Flycatcher X
105 || Least Sandpiper X
106 || Least Tem _
107 Lesser Golden Plover X
108 || Lesser Yellowlegs X
109 Lincoln Sparrow X
110 Little Blue Heron X X
111 || Long-billed Curlew X
112 Long-billed Dowitcher X
113 | Long-billed Thrasher _ X
114 I.,o,ége_rhea;d Shrike X

/20 3120
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Number Bird Carbofuran Terbufos Phorate |
| L || 1x MpD | Mmp
-~
115 Il Magnolia Warbler X X '
116 || Mallard X X
117 Marsh Wren X
118 | Merlin X \
119 | Mottled Duck X
120 || Mourning Dove X X X
121 | Mute Swan X X
122 | Myiarchas Flycatcher X
123 || Nashville Warbler X
124 || Northern Bobwhite X X X X
Ouail
125 || Northern Cardinal X X X X
126 Northern Dove X X
127 | Northern Flicker X | x| '
128 Northern Harrier X
129 | Northern Oriole X | X X
130 || Northers Mockingbird X X X
131 || Norther Parula X X
Warbler
132 No;them Pintail X
133 | Nfzrthefn Rough- X
winged Swallow
134 Olive Sparrow X - . |
135 || Orchard Oriole * X X X
136 Osprey . X X .,
137 X

Ovenbird

‘.I!
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Number Bird Carbofuran Terbufos Phorate “
138 _peaféwl | | o X X
139 Pectoral Sandpiper
140 Pine warbler X X
141 . Pileated Woodpecker X
142 Prairie Warbler . X
143 Prothonotary Warbler X
144 Purple Martin X X
145 Ray-breasted Warbler X
146 - || Ring-billed Gull X
147 | Red-eyed Vireo X X
148 Red-bellied X X

qudpecker
149 Red-breasted Grosbeak . X
150 || Red-headed X X X
' ‘Woodpecker
151 Red-shouldered Hawk i
152 || Red-tailed Hawk X X X
153 Red-winged Blackbird X X X X X
154 | Ring-billed Gull
155 Ring-necked Pheasaht X
156 | Rock Dove X | x| x X X
157 || Rose-breasted X
Grosbeak
158 Ruby-crowned Kinglet . X X
159 | Ruby-throated X X
Hummingbird

o (Rl g |30
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Number Bird Carbofuran__ Terbufos | Phorate
' MD MD
160 Ruddy Duck
161 Ruddy Tumstone
162 || Rufus-sided Towhee X X
163 || Savannah Sparrow X X X X
164 Sharp-shinned Hawk
165 Scarlet Tanager X X
166 Scissor-tailed X
Flycatcher
167 | Sedge Wren X X
168 Semipalmated Plover
169 | Semipalmated
Sandpiper

170 || Solitary Sandpipér
171 Snowy Egret X X - X
172 || Song Sparrow X X X
173 || stilt Sandpiper

174 || Swainson's Hawk X
175 Tennessee Warbler X _
176__|| Tree Swallow X X X X
177 Tricolor Heron B X
178 || Tropical Kingbird X
179 || Tufted Titmouse X X X X
180 || Turkey Vulture X "X
181 || Upland Sandpiper X
182 || Vesper Sparrow X X
183 Western Kingbird X
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Phorate

Number Bird Carbofuran Terbufos
MD
184 || Western Meadowlark X
185 Wéstem Sandpiper
186 White Breasted X
Nuthatch
187 White-crowned X
Sparrow v
188 | White-eyed vireo X X
189 || White-faced Ibis
190 White-tipped Dove
191 White-throated X X
Sparrow
192 White-winged Dove
193 Willet
194 Willow Flycatcher X
195 Wilson's Phalarope
196 Wilson's Wa:bler
197 Wood Duck
- 198 Wood Stork
199 || Wood Thrush X X
' 200 || Worm-eating warbler X
201 Yellow-billed cuckoo X X
202 | Yellow-breasted Chat X - X X
203 || Yellow-headed |
|| Blackbird
204 Yellow-rumped X
warbler
205 “ Yellow Warbler X X X
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Figure 1 -
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AVERAGE DISTRIBUTION OF NORTH AMERICAN
BREEDING AND WINTERING DLCKS
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] . d‘*@ 375173:,
| DATA REQUIREMENTS FOR I
Chemical No: 057501 Parathion(ethyl) LA 5
) : . e e
Does EPA
Have
Data To
Satisfy Must
This : Additional
, - Use Requirement? Bibliographic = Data Be
Data Requirement Pattern’ (Yes, No, or  Citation Submitted
) Partially) Under FIFRA
‘ 3(c)(2)(B)?
§158.490 WILDLIFE AND AQUATIC ORGANISMS
71-1(a) Acute Avian Oral, Quail/Duck 1,2 Yes 00160000 No
: 1115195
71-2(a) Acute Avian Diet, Quail 1,2 “Yes 00022923 No
71-2() Acute Avian Diet, Duck 1,2 Yes 100022923 No -
71-3  Wild Mammal Toxicity
71-4(a) Avian Reproduction Quail ~ Yes 41133102 No
71-4(b) Avian Reproduction Duck Yes 41133101 No
71-5(a) Simulated Terrestrial Field
Study '
71-5(b) Actual Terrestrial Field Study
72-1(a) Acute Fish Toxicity Bluegill 1,2 Yes 40098001 No
: 40094602
40644710
00035796
00057051
_ 72-1(b) Acute Fish Toxicity (TEP)

{ 2 7,)20
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Does EPA
Have
Data To _
Satisfy Must
This Additional
: Use Requirement? Bibliographic Data Be
Data Requirement Pattern' (Yes, No, or  Citation - Submitted
' Partially) Under FIFRA
3()(2)B)?
72-1(c) Acute Fish Toxicity Rambow 1,2 Yes 40094602 No
Trout "
72-1(d) Acute Fish Toxicity Rainbow
Trout (TEP)
72-2(a) Acute Aquatic Invertebrate 1,2 Yes 40089001 No
‘ 40094602
40644711 .
72-2(b) Acute Aquatic Invertebrate 12 ‘No - No
(TEP) | |
72-3(a) Acute Est/Mar Toxicity Fish 1,2 Yes 40228401 No
72-3(b). Acute Est/Mar Tox101ty 1,2 Yes 41237807 No
Mollusk :
72-3(c) Acute Est/Mar Toxicity 1,2 Yes 40644714 No
Shrimp 01237807
72-3(d) Acute Est/Mar Tox101ty F1sh 1,2 No -— No
(TEP) | | - | |
72-3(e) Acute Est/Mar Toxmty 1,2 No 40644717 No
Mollusk (TEP) o
72-3(f) Acute Est/Mar Toxicity 1,2 No 40644715 No
Shrimp (TEP) )
72-4(a) Early Life Stage Fish 1,2 No — No
72-4(a) Early Life-Stage Fish 1,2 No 41543101 No
(Estuarine / Marine species)
72-4(a) Early Life Stage Fish _
72-4(b) Life Cycle Aquatic 1,2 No 43583501 No
Invertebrate 40874401
72-5  Life Cycle Fish 1,2 No No

{
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Does EPA
Have
Data To .
Satisfy Must
This Additional
Use Requirement? Bibliographic Data Be
Data Requirement Pattern’ (Yes, No, or  Citation Submitted
Partially) Under FIFRA
. 3©))(®B)?
72-6 Aquatic Organism ° 1,2 'No - No
Accumulation
72-7(1) Simulated Aquatic Field Study 1,2 No No
72-7(b) Actual Aquatic Field Study 1,2 No No
§158.540 PLANT PROTECTION
122-1(a) Seed Germ./Seedling Emerg. 1,2 No -—- Yes |
122-1(6) Vegetative Vigor 1,2 No — Yes
122-2  Aquatic Plant Growth 1,2 No -— Yes
123-1(a) Seed Germ./Seedling Emerg. © 1,2 No Reserved’
123-1(b) Vegetative Vigor 1,2 No - Reserved’
1232 Aquatic Plant Growth 1,2 . No - Reserved”
124-1  Terrestrial Field Study 1,2 No - No
"~ 124-2  Aquatic Field Study 1,2 No - No
* §158.490 NONTARGET INSECT TESTING ‘
141-1  Honey Bee Acute Contact 1,2 Yes 00036935 No
141-2  Honey Bee Residue on Foliage 1,2 Yes 00060628 No
[41-5  Field Test for Pollinators 1,2 No No
§158.290 ENVIRONMENTAL FATE
161-1 - Hydrolysis 1,2. Yes 40478701 No
161-2 Photo degradation In Water 1,2 Yes 40644701, No
42156001 '
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Does EPA
Have
Data To
Satisfy Must
B This , Additional
Use Requirement? Bibliographic Data Be
Data Requirement Pattern’ (Yes, No, or  Citation Submitted
Partially) ' Under FIFRA
3@)®)?
161-3 Photo degradation On Soil 1,2 Yes 40647702, No
: 42025501
161-4 Photodegradation In Air 1,2 Yes 41126601, No
42158201
Metabolism Studies-Lab:
162-1 Aerobic Soil 1,2 Yes 41187601, No.
42073101
162-2 Anaerobic Soil 1,2 No N/A No
162-3 Anaerobic Aquatic 1,2 Partially 41249801, Yes
42451001 :
162-4 Aerobic Aquatic 1,2 Partially 41249802, Yes
_ 42476901
Mobility Studies: .
163-1 Leaching- Adsorption/Desorp. 1,2 Partially 41076701 Yes
163-2 Volatility (Lab) 1,2 Yes 40810902 No
. Dissipation Studies-Field: |
164-1 Soil Field Dissipation 1,2 Partially 41481101, Yes
. 41187602,
| _ 41292500
1652 Aquatic Field Dissipation 1,2 Partially 41481102, Yes
' 41187603
165-4 1In Fish 1,2 Partially 40988101 Yes

/29 420
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Does EPA
" Have
.Data To
- Satisfy Must
: This Additional
. Use Requirement? Bibliographic Data Be
Data Requirement Pattern’ (Yes, No, or  Citation Submitted
Partially) * Under FIFRA
3©Q)®B)?
G | Water Monitoring Studies: ,
~ 166-1 Small-Scale Prospective 1,2 No N/A No
§158.440 SPRAY DRIFT
201-1 Droplet Size Spectrum 1,2 No . N/A - Reserved
202-1 Drift Field Evaluation 1,2 No " N/A Reserved
FOOTNOTES:
1. 1=Terrestrial Food; 2=Terrestrial Feed; 3—TM Non-F;Od 4=Aquatic Food; 5=Aquatic Non-Food(Qutdoor);6= Aqumc Non-Food

(Industrial); 7= Aquatic Non-Food (Residential);8 =Greeahouse Food; 9=Greenhouse Non-Food; 10= Forestry; 11 =Residential Ouuioor 12=Indoor Food;
13 =Indoor Non-Food; 14=Indoor Medicinal; 15= Indoor Residential.

2. Plants Miu are tiered based on the results of the first tier the second tier may be mqumed

Draft NOIC (Notice of intent to Cancel) 07/171991



