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SUBJECT: Finalization of Interim Reregistration Eligibility Decisions (IREDs) and Interim
Tolerance Reassessment and Risk Management Decisions (TREDs) for the
Organophosphate Pesticides, and Completion of the Tolerance Reassessment and
Reregistration Eligibility Process for the Organophosphate Pesticides

FROM: Debra Edwards, Director
Special Review and Reregistration Division
Office of Pesticide Programs

TO: Jim Jones, Director
Office of Pesticide Programs

As you know, EPA has completed its assessment of the cumulative risks from the
organophosphate (OP) class of pesticides as required by the Food Quality Protection Act of
1996. In addition, the individual OPs have also been subject to review through the individual-
chemical review process. The Agency’s review of individual OPs has resulted in the issuance of
Interim Reregistration Eligibility Decisions (IREDs) for 22 OPs, interim Tolerance
Reassessment and Risk Management Decisions (TREDs) for 8 OPs, and a Reregistration
Eligibility Decision (RED) for one OP, malathion.® These 31 OPs are listed in Appendix A.

EPA has concluded, after completing its assessment of the cumulative risks associated
with exposures to all of the OPs, that:

(1) the pesticides covered by the IREDs that were pending the results of the OP
cumulative assessment (listed in Attachment A) are indeed eligible for reregistration; and

! Malathion is included in the OP cumulative assessment. However, the Agency has issued a RED for malathion,
rather than an IRED, because the decision was signed on the same day as the completion of the OP cumulative
assessment.
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(2) the pesticide tolerances covered by the IREDs and TREDs that were pending the
results of the OP cumulative assessment (listed in Attachment A) meet the safety standard under
Section 408(b)(2) of the FFDCA.

Thus, with regard to the OPs, EPA has fulfilled its obligations as to FFDCA tolerance
reassessment and FIFRA reregistration, other than product-specific reregistration.

The Special Review and Reregistration Division will be issuing data call-in notices for
confirmatory data on two OPs, methidathion and phorate, for the reasons described in detail in
the OP cumulative assessment. The specific studies that will be required are:

— 28-day repeated-dose toxicity study with methidathion oxon; and

— Drinking water monitoring study for phorate, phorate sulfoxide, and phorate sulfone
in both source water (at the intake) and treated water for five community water
systems in Palm Beach County, Florida and two near Lake Okechobee, Florida.

The cumulative risk assessment and supporting documents are available on the Agency’s website
at www.epa.gov/pesticides/cumulative and in the docket (EPA-HQ-OPP-2006-0618).
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Attachment A:

Organophosphates included in the OP Cumulative Assessment

Chemical Decision Document Status
Acephate IRED IRED completed 9/2001
Azinphos-methyl (AZM) IRED IRED completed 10/2001
Bensulide IRED IRED completed 9/2000
Cadusafos TRED TRED completed 9/2000
Chlorethoxyphos TRED TRED completed 9/2000
Chlorpyrifos IRED IRED completed 9/2001
Coumaphos TRED TRED completed 2/2000
DDVP (Dichlorvos) IRED IRED completed 6/2006
Diazinon IRED IRED completed 7/2002
Dicrotophos IRED IRED completed 4/2002
Dimethoate IRED IRED completed 6/2006
Disulfoton IRED IRED completed 3/2002

IRED completed 9/2001
Ethoprop IRED IRED addendum completed 2/2006
Fenitrothion TRED TRED completed 10/2000
Malathion RED RED completed 8/2006
Methamidophos IRED IRED completed 4/2002
Methidathion IRED IRED completed 4/2002
Methyl Parathion IRED IRED completed 5/2003
Naled IRED IRED completed 1/2002
Oxydemeton-methyl IRED IRED completed 8/2002
Phorate IRED IRED completed 3/2001
Phosalone TRED TRED completed 1/2001
Phosmet IRED IRED completed 10/2001
Phostebupirim TRED TRED completed 12/2000
Pirimiphos-methyl IRED IRED completed 6/2001
Profenofos IRED IRED completed 9/2000
Propetamphos IRED IRED completed 12/2000
Terbufos IRED IRED completed 9/2001
Tetrachlorvinphos TRED TRED completed 12/2002
Tribufos IRED IRED completed 12/2000
Trichlorfon TRED TRED completed 9/2001
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Addendum to the 2001 Ethoprop Interim Reregistration Eligibility Decision (IRED)
Regulatory Decision on the Emulsifiable Concentrate (EC) Formulation of
Ethoprop

l. Introduction

This document serves an addendum to the Ethoprop IRED, which was completed in
September 2001, and which presents the interim reregistration eligibility decision for the
EC formulation. The IRED is only one of several steps in the reregistration of ethoprop,
which is an organophosphate chemical. The Agency is proceeding with a cumulative risk
assessment of the organophosphates. When the Agency has completed its consideration
of the cumulative risks for the organophosphates (OPs), ethoprop tolerances will be
reassessed in that light, in accordance with the Food Quality Protection Act (FQPA).
Although the Agency has not yet completed the cumulative risk assessment, the ethoprop
IRED, in conjunction with this addendum, presents the Agency’s assessment of the
dietary, occupational, non-occupational, and ecological risks associated with the use of
ethoprop, and identifies risk mitigation measures that are necessary to support the
continued use of the granular and EC formulations.

A. Background

The 2001 ethoprop IRED established that, provided risk mitigation measures stipulated in
the IRED document are implemented and other regulatory decisions are fulfilled, there
are no dietary (food and drinking water) risks of concern associated with the current use
of ethoprop. There are no residential uses registered. However, there were estimated
occupational risks of concern, based on cholinesterase inhibition, associated with both the
granular and the emulsifiable concentrate (EC) formulations. Through a number of
mitigation actions, such as cancellation of certain uses and the requirement of
engineering controls for mixing, loading, and application of products that contain
ethoprop, the Agency determined the occupational risks associated with the granular
formulation are not of concern, and that ethoprop, except for the EC formulation, is
eligible for reregistration for use on bananas/plantains, beans (snap/lima), cabbage, corn,
cucumbers, pineapples, white potatoes, sweet potatoes, sugarcane, and tobacco.

The Agency did not make a reregistration eligibility decision on the EC formulation in
2001 due to significant occupational risks of concern associated with the use of this
formulation with most risks being contributed from dermal exposure. The assessment
presented in the IRED showed occupational risks above the Agency’s level of concern
for dermal and inhalation exposures across most occupational scenarios. The target
Margin of Exposure (MOE) for chronic non-cancer risks is > 100 for workers handling
the liquid formulation. Inthe 2001 IRED, combined dermal and inhalation MOEs for all
occupational handler scenarios of the EC formulation with the implementation of
engineering controls, ranged from 0.18 to 8.5. For occupational exposure scenarios
where engineering controls are feasible, most of the cancer risks were greater than



1 x 10, but were at or below 1 x 10™. The only scenario for which cancer risks
exceeded 1 x 10 with engineering controls was mixing/loading EC formulation for
chemigation at a 12 Ib ai/A application rate (2.1 x 10*). The Agency determined that
non-cancer risks are more of a concern when compared to the potential risk from cancer.
For more details on the occupation risk assessment, refer to Chapter 111 of the IRED,
Summary of Ethoprop Risk Assessment.

At the time of the ethoprop IRED, the registrant maintained that the actual risk to workers
handling the ethoprop EC formulation are much lower than assessed, and agreed to
submit refined occupational biomonitoring and supporting pharmacokinetics (PK) data.
Additionally, the National Potato Council expressed a great need for the continued use of
ethoprop EC for controlling pests in the Pacific Northwest, as well as in other regions of
the United States. The Agency deferred its reregistration eligibility decision for the EC
formulation based on the following conditions: (1) the registrant was to provide EPA
with a final report from the ongoing biomoniotoring study of mixer, loaders, and
applicators, (2) the registrant was to provide the Agency with sufficient data comparing
ethoprop metabolites in rat and human urine, in combination with a previously submitted
rodent metabolism/PK study, and (3) if the Agency deems the new PK data to not be
scientifically acceptable or upgradeable, and justifies the need for additional data, the
registrant is to conduct a human PK study. For a detailed discussion of the Agency’s
decisions, mitigation actions and conditions of reregistration eligibility, refer to Chapter
IV of the IRED, Interim Reregistration Eligibility and Risk Management Decisions.

I1. Submission and Analysis of the Biomonitoring and PK Study

Bayer CropScience submitted its “Mixer/loader/applicator inhalation and biological
monitoring study” (MRID #456215-01) to the Agency in April 2002. The study,
conducted between March and April 2001, quantified ethoprop exposure for mixer-
loaders, applicators, and mixer-loader-applicators using biological monitoring and a
standard inhalation monitoring technique. The subjects in this study used the Mocap®
6EC formulation of ethoprop with mechanical ground application equipment to treat
potato fields in the Central Basin of Washington State in the United States. According to
Bayer CropScience, the growers determined the application parameters with the
commercial applicators based on the growers’ needs, such as the application rate in
accordance with the registered label, and acreage treated. Bayer CropScience only
monitored the planned activity, and did not determine any of the application parameters.
The Agency believes that this study did not involve intentional exposure of a human
subject to ethoprop because the exposure to ethoprop would have occurred whether or not
the study was conducted.

The Central Basin of Washington State is a large potato growing region of the country
where ethoprop is commonly used to control nematodes and wireworms, and the
participants in the study account for approximately a third of the commercial grower
population in the Northwest. Therefore, the Agency concluded that the activities
evaluated in the study should be considered representative of those that would commonly
be expected in large-scale potato production. The participants were monitored



performing scheduled application activities, and the typical operations were monitored.
As such, application rates, the amount of acreage treated, the equipment used, and the
PPE clothing used varied.

The registrant also submitted the metabolism data, “Metabolite M1: A Urinary Market
for Ethoprop in The Adult Rat” (MRID #456562-01), in April 2002. The Agency
reviewed the study, and determined it to be acceptable; therefore, an additional human
PK study is not needed. The new metabolism data indicated that ethoprop metabolizes in
rats to M1. The M1 metabolite was quantified in the urine of humans that were
monitored under field conditions in the biomonitoring study discussed above. In order to
calculate exposures and risks for these workers, M1 levels were converted to ethoprop
equivalent — this method was used in all of the biomonitoring samples. It was concluded
that M1 metabolizes quickly and is excreted from the body within 24 hours.

A. Biomonitoring Study Parameters

The study was performed at 13 distinct test sites and 23 handlers participated in the study.
Most of these individuals performed both loading and application tasks, while others only
loaded or applied. Mocap® EC was applied to the potato fields 2 to 3 weeks prior to
planting at an application rate ranging from 4 to 12 pounds of active ingredient per acre
(Ib ai/A). Most applications, however, were in the 9 to 12 Ib ai/A range. In addition, the
acres treated ranged from approximately 25 to 560. Loading was accomplished through
closed loading systems that included a hard coupled mechanical transfer system from 55
gallon drums or closed 2.5 gallon containers. In one case, loading was accomplished
through open pour; however, this loading method will be prohibited on the revised labels
as a requirement of the 2001 IRED. All applications were made either using large closed
cab tractors coupled with deep injection equipment or large special groundboom field
applicators. The test subjects wore several combinations of PPE, which varied by
individual; however, most applicators wore full clothing (in some cases Tyvek suits),
coveralls, gloves, rubber boots, and respirators.

A typical biomonitoring study is designed to monitor the total absorbed dose resulting
from a single exposure event and normally does not encompass exposure over several
days. However, the intent of this study was quite different than a typical biomonitoring
study in that it was focused on conducting monitoring of a specific, small population of
professional applicators to define levels over the monitoring period for those involved in
treating potato fields with ethoprop under actual working conditions. Under actual
working conditions, workers may be exposed for more than one day at a time; therefore,
urine was collected for 4 consecutive work days (for a few workers, urine was collected
on day 5 and 6 as well). The urine samples represented 24 hour periods (2 twelve hour
samples combined) and a sample was collected 24 hours prior to the first day of work in
the study for each subject. In some cases the individual worked with ethoprop during
each of the 4 days, while in other cases exposure only occurred on the first day. In most
cases, individuals worked with ethoprop only on the first two days of the monitoring
period.



B. Results and Analysis

There were 185 post-exposure urine samples collected. Of those, slightly over 50 percent
(95 samples) were either below the level of detection (LOD) or below the level of
quantification (LOQ), which were 1 ppb and 3 ppb respectively, or were at a non-
detectable level. These results indicate that very low exposures (i.e., essentially no
exposure) occurred in this population for more than half of the monitoring period.

Risk estimates were calculated for the remaining samples using the biological monitoring
data in two distinct manners, as follows: (1) a cumulative dose approach and (2) a daily
dose approach. The cumulative approach essentially added the total residue for each
individual over the entire monitoring period (4 days), where as the daily dose approach
considered the single 24 hour urine output and did not account for additivity.
Additionally, the arithmetric mean was calculated for both the cumulative and daily dose
MOEs for each task performed [i.e. mixing/loading only (through open pour versus
mechanical transfer), applying only, and mixing/loading/applying]. Given that the M1
metabolite has been determined to rapidly metabolize and be excreted from the body
within 24 hours, the Agency believes that the daily dose risk calculations for each task,
and the respective arithmetic means, are the most appropriate on which to base its
conclusions.

As stated earlier, the majority of 185 samples were below than the LOQ or LOD, and
thus non-detectable. For the remaining exposure samples, the arithmetic mean MOE risk
estimate with engineering controls was > 100 for most single day events. The study
showed low levels of exposure and associated risk when the required engineering
controls are utilized and appropriate PPE are worn. Although in some cases, the workers
used both engineering controls and various levels of PPE, the Agency believes that the
low exposure primarily resulted from the use of the engineering controls. For example,
the lowest single day MOE of 0.04 was a result of the mixing/loading using open pour,
which is prohibited based on the label amendments in the 2001 IRED that require closed
mixing and loading.

As expressed above, the daily dose MOEs ranged widely among individual handlers.
The Agency believes that these results are to be expected when considering the actual
work practices of multiple individuals. The hazard concerns are a key driver of
occupational risk of handling the liquid formulation of ethoprop. The study screened for
very low levels of exposure (i.e., low ppb); therefore, the smallest increase in exposure
significantly affected (lowered) the MOE. The level of care with which an individual
handles a pesticide greatly influences the overall exposure to the pesticide. Given this
study monitored the actual work practices of 23 handlers, degrees of caution will differ.
Therefore, the Agency also considered the arithmetic mean MOEs of the daily dose
samples with engineering controls — these ranged from 14 to 160, with most averages
>100.

In addition to the biological monitoring data, inhalation monitoring was also conducted
and used to examine the relative contribution of inhalation exposure to the overall risks



associated with ethoprop use. Risk estimates for inhalation exposure were calculated for
the twenty three workers in the study using the daily dose approach, which considered
one exposure day. The MOEs ranged from 31 to 6874. The calculated MOEs indicate
that inhalation risks are not a major concern if an average is considered, and are not of
concern for the majority of individual workers. For three individuals, the MOEs were
below 100, the level of concern. Overall, these results are consistent with the IRED
assessment, and it is clear that inhalation is not a key contributor to the overall risks to
ethoprop handlers under the conditions monitored.

Further, the study protocol required that potential adverse effects of ethoprop be
explained to each of the study participants. The study report provides detailed
descriptions of observations by the study monitors of both the workers’ work practices
and other observations. There is no mention of any worker exhibiting any adverse effects
or anything that would be suggestive of cholinergic clinical signs. Therefore, considering
the MOEs for the majority of biomonitoring and inhalation samples, as well as the
arithmetic means, and the absence of observable adverse effects, the Agency believes
when engineering controls are utilized for mixing, loading, and applying liquid ethoprop
the occupational exposure to ethoprop is low.

I11. EC Formulation Use and Usage Information and Available Alternatives

Ethoprop EC formulation is marketed as Mocap® 6EC and is currently registered for use
on bananas/plantains, cabbage, cucumbers, ornamentals, sweet potatoes, tobacco, and
white potatoes. According to the registrant, approximately 378,000 pounds of active
ingredient (ai) in liquid formulated products (approximately 64,000 gallons of Mocap®
6EC) were sold in 2004.

A. Use on Potatoes and Sweet Potatoes

Use data (1987 through 1996) presented in the 2001 ethoprop IRED described a
combined usage of EC and granular on approximately 3% of total potato acres.
According to the National Potato Council, the use of liquid formulation of ethoprop has
increased 239% from 1995 to the end of 1999. The increase in use is attributed to the
heavy reliance on the EC formulation by potato farmers in various regions where specific
species of wireworms and nematodes present a serious pest problem, specifically the
Columbia Basin (Washington and Oregon), Idaho, Maine, Wisconsin, and the Delmarva
Peninsula. Current usage data available to the Agency confirms the increase in ethoprop
EC used on potatoes, and shows that approximately 180,000 Ibs/ai of ethoprop EC were
used on potatoes in 2004, and applied to approximately 19,000 acres (3% of total acres)
across the U.S.

Additional usage information submitted by the National Potato Council suggests that on
average Mocap® 6EC is applied at a rate of 6 Ib ai/A and 10 Ib ai/A for wireworm and
nematode control, respectively. However, the labeled rate for potatoes is as high as 12 Ib
ai/A, which is applied by commercial potato growers in the Pacific Northwest, as seen in
the biomonitoring study referenced above. The liquid formulation is often tank mixed



with metam sodium, which, according to the National Potato Council, results in greater
nematode control. Although the granular formulation is considered to be equally as
effective as the EC formulation, it is believed to dissipate into the soil at a slower rate
than the liquid formulation, which, according to Agency data, can potentially result in up
to a 3% yield loss due to crop damage. Additionally, unlike with the EC formulation,
metam sodium cannot be simultaneous applied with the granular application (e.g., tank
mixed), resulting in the need to conduct multiple passes over the field and thus increase
occupational activity, potential for industrial incidents, and cost to growers. Other
alternatives are available, such as carbofuran and phorate for wireworm control and 1,3
D, metam sodium alone, aldicarb, and oxamyl for nematode control; however, these can
cost substantially more per acre (up to $75 per acre) or are believed to be less efficacious.

The Agency approximates Mocap® 6EC is applied to approximately 18% of sweet
potatoes in the U.S. Sweet potato growers rely on ethoprop for the control of white
grubs, cucumber beetle larvae, and wireworms. The maximum labeled application rate is
3.9 Ib ai/A. According to the Louisiana State University Agricultural Center ethoprop
EC is applied to sweet potatoes in a manner similar to the application to white potatoes,
through closed cab systems designed for in-furrow applications and soil incorporation.

B. Ornamental (Field Nursery Stock Only)

The Agency received correspondence from the Oregon Association of Nurseries (OAN),
as well as several letters from nurseries and growers in that region expressing the need
for the use of Mocap® 6EC on Ornamental Field Nursery Stock in Oregon. According to
OAN, in 2004 the wholesale value of Oregon nursery and greenhouse production totaled
$844 million. The producers of field grown bareroot and balled and burlapped nursery
stock, which accounts for all nursery uses of Mocap® 6EC, are responsible for over one-
third of the industry’s total value of production, or $310 million. According to these
growers, Mocap® 6EC is used for the control of garden symphylans, which present a
heavy pest pressure to field grown crops in this region including ornamentals due to the
characteristically high organic content in the soil. According to the registrant, there is a
need for Mocap® 6EC for use on ornamentals in areas of California and Washington that
face similar pest pressure as well.

In response to the letters, the Agency contacted several nurseries in Oregon, ranging in
size from 60 to 1700 acres. According to these growers, Mocap® 6EC is applied to the
fields pre-plant with closed cab mechanical ground systems with soil incorporation.
Further, Mocap® 6EC is preferred over the granular formulation due to the availability of
application equipment at most nurseries, and the ability to tank mix the EC formulation
with fertilizer. The maximum labeled application rate is 3.0 Ib ai/A.

C. Cabbage, Cucumbers, Pineapples, and Tobacco
According to Agency data, Mocap® 6EC is used on <1% cucumber and tobacco acres

nationwide, and is not used in the production of pineapples. The technical registrant
confirmed that the EC formulation is not currently being used on pineapples by



contacting pineapple growers in Puerto Rico and Hawaii. In addition, according to
tobacco and cucumber growers contacted by the Agency, Mocap® 6EC is not a critical
pesticide and better alternatives are available for control of the pest pressures that affect
the respective growers. Further, according to the Florida Fruit and Vegetable
Association, in conjunction with feedback from cucumber growers, the application of
liquid ethoprop is not conducive to the manner in which cucumbers are grown, on raised
beds covered with a sheet of plastic and mulch. Therefore, there is little to no use of the
EC formulation on this crop. The Agency did not receive any comments to the 2001
IRED from any of these respective grower groups.

Further, according to Agency data, Mocap® 6EC is used to treat <1% of cabbage crop in
the United States. Feedback from the Florida Fruit and Vegetable Association, which
included outreach to cabbage growers, indicated there is little known use of the EC
formulation of ethoprop and subsequently it is not considered a critical pesticide for use
on cabbage. Conversely, the Agency received comments from the University of
California, Davis Cooperative Extension, which indicate that ethoprop is an important
tool in cabbage maggot and symphylan control in the Central Coastal regions of
California. Treatment on cabbage in this region includes both the granular and EC
formulations of ethoprop; however, according to the Extension Agent, commercial
growers prefer the EC formulation which allows an accurate and standard liquid closed-
system transfer and application method. Mocap® 6EC is applied by banded-in row
application in closed cab tractors followed by soil incorporation.

D. Bananas/Plantains

Ethoprop, granular and EC formulations, is applied around the base of the banana
plantings, and sometimes the corms are dipped in solutions of ethoprop to control
nematodes. Ethoprop granular is used on plantains and bananas in Puerto Rico at about
40 grams per plant to control banana weevil and nematodes. According to the USDA
Crop Profile, 90 — 100% of banana and plantain acres in Puerto Rico are treated with
granular ethoprop. The Agency was not able to find any data supporting use of the EC
formulation of ethoprop on bananas in Puerto Rico. The registrant maintains that
Mocap® 6EC is not used to treat bananas in Puerto Rico. However, according to
Agency data, Ethoprop EC is applied to about 400 acres of bananas per year in Hawaii to
control root-knot and reniform nematodes.

Alternatives to the EC formulation of ethoprop for control of nematodes and banana
weevil on bananas are the granular formulation of ethoprop, oxamyl and Nemacur
(fenamiphos); however, fenamiphos use is being phased out. According to feedback
from the University of Hawaii at Manoa, Department of Plant and Environmental
Protection Services growers indicated that ethoprop is a viable pest management tool; the
growers were particularly concerned with maintaining the use of the granular
formulation. According to the growers, the granular application of ethoprop via
backpack spreader, which is currently a registered application method for bananas on the
Mocap® 15G label, is more desirable and practical than the engineering controls required
for application of Mocap® 6EC.



IVV. Occupational Post-Application and Ecological Exposures

The 2001 IRED also addressed the post-application risk to workers, as well as the
ecological risks associated with the use of ethoprop granular and EC formulations.

For both the granular and EC formulation of ethoprop, the Agency believes the potential
for post-application work exposure is low. Ethoprop is applied once either at pre-plant,
at-plant, or pre-emergence for most field crops. There are no routine activities for most
field crops that lead to potential exposures during the designated restricted entry intervals
(REI) on the current labels of 48 hours, or 72 hours in outdoor areas where average
rainfall is less than 25 inches per year, as required by the Worker Protection Standard. In
addition, crops are treated well before plants reach maturity, which mitigates the potential
for post-application exposure from contact with foliage. In addition, for all crops,
ethoprop products are to be soil incorporated or watered-in immediately after application.
The Agency has no risk concerns for post-application exposures to agricultural workers,
and no risk mitigation measures beyond the labeled REI are necessary.

The ecological risk assessment denoted risks of concern for birds, mammals, fish, and
invertebrates due to the moderately high toxic characteristics of ethoprop. In general, the
use of liquid poses less risk concern to terrestrial species, especially birds, than granular
formulations because granules can be available for ingestion. For aquatic organisms,
liquid formulations generally pose a higher risk because of the greater potential for run-
off or drift into near-by water bodies. The 2001 ethoprop IRED required various
measures to mitigate these risks to both terrestrial and aquatic organisms, such as soil
incorporation (which significantly reduces the potential for ethoprop to remain on the soil
surface to be available for runoff or ingestions), canceling certain uses, reducing
maximum application rates and limiting the number of applications, deleting broadcast
application for some uses, and imposing buffer zones for the EC formulation.

IV. Regulatory Determination and Rationale

It is the Agency’s policy to mitigate occupational risk to the greatest extent necessary and
feasible. A wide range of factors are considering in making risk management decisions
for worker risks. These factors include estimated MOEs, cancer risk estimates, incident
data, the nature and severity of adverse effects observed in animal studies, uncertainties
in the risk assessment, alternative registered pesticides, the importance of the chemical in
integrated pest management (IPM) programs, and other similar factors.

The Agency believes when engineering controls are utilized for mixing, loading, and
applying ethoprop EC the occupational exposure to ethoprop is low, and the associated
risk is not of concern based on the MOEs for the large majority of biomonitoring and
inhalation samples, as well as the arithmetic mean MOEs, and the absence of observable
adverse effects. Further, the most recent assessment of ethoprop incidents was completed
in September 2005, and relatively few incidents of illness have been reported due to
ethoprop. The only occupational handler scenario that exceeded the Agency’s cancer
level of concern in the 2001 IRED was mixing/loading EC for chemigation at a rate of 12
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Ib ai/A (2.1 x 10™). This scenario is no longer applicable since the only application
method remaining on the EC label will be mechanical ground closed cab equipment with
soil incorporation. Chemigation is no longer an available application method since use
on pineapples is being voluntarily deleted (see the Revised Appendix A: Table of Use
Patterns Eligible for Reregistration for Ethoprop). Based on these conclusions, as well as
the discussion of the significance of ethoprop EC formulation to certain growers and
consideration of available alternatives discussed in the section above, the Agency
determined that liquid (EC) products that contain ethoprop are eligible for reregistration
on potatoes, sweet potatoes, cabbage (CA only), and ornamental field nursery stock (CA,
OR, and WA only) and are not eligible for use on bananas/plantains, cucumbers,
pineapples, and tobacco.

A. Reregister for Use on Potatoes, Sweet Potatoes, Cabbage, and
Ornamentals

The decision to reregister the EC formulation of ethoprop for use on potatoes is based in
part on the conclusions that the risks associated with the handling of ethoprop EC
formulation are not of concern when engineering controls are utilized, based on the
analysis of the biomonitoring study performed on potato growers in the Pacific
Northwest. The Agency understands that potato production in other regions of the
country involves similar use practices and equipment, and therefore, the Agency believes
the study is representative of these regions as well.

Due to the similar manner in which ethoprop EC formulation is applied to sweet potatoes,
and ornamental field crops and cabbage in the areas of California, Oregon, and
Washington, as discussed in the section above, the Agency believes that the
biomonitoring study performed on potato growers is transferable to these uses as well.
Further, the application rates of Mocap® 6EC for use on cabbage, ornamental field
nursery stock, and sweet potatoes are 1.65, 3.0, and 3.9 Ib ai/A, respectively, which are
much lower than the maximum application rate for registered use on white potatoes, 12 Ib
ai/A, and the rates used in the biomonitoring study (4 to 12 Ib ai/A). The Agency
concluded that the occupational risk for use on potatoes is not of concern, and therefore,
considering transferability of the biomonitoring study, the lower application rate, the
requirement of engineering controls, and the importance of the EC formulation for these
uses, the Agency is concluding that the occupational risks associated with use on sweet
potatoes, ornamental field nursery stock (CA, OR, and WA) and cabbage (CA only) are
not of concern as well.

B. Cancel use on Bananas/Plantains, Cucumbers, Pineapples, and Tobacco

Agency data indicate that the ethoprop EC use on these crops is extremely low (<1%).
As discussed in the section above, the feedback from respective grower groups indicated
that the deletion of these uses on the ethoprop EC formulation products would not be a
critical loss due to lack of use, the availability of preferred alternatives, and/or
infeasibility of required engineering controls for handler activities. Based on this
information and the availability of alternatives, the Agency received a request from the
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technical registrant to voluntarily cancel the EC formulation for use on bananas/plantains,
cucumbers, pineapples, and tobacco.

V. Label Amendment

The technical registrant has voluntarily deleted the following uses from the Mocap® EC
label: bananas/plantains, cucumbers, pineapples, and tobacco. Additionally, as a result of
the 2001 IRED, the registrant submitted to the Agency Requests for VVoluntary
Cancellation of Products and Voluntary Use Deletions. Appendix A: Table of Use
Patters Eligible for Reregistration for Ethoprop has been revised to reflect these product
cancellation and use deletions, and supercedes the Appendix A in the 2001 Ethoprop
IRED document.

This addendum confirms the handler personal protective equipment and engineering
control specifications for the EC and granular formulations specified in Table 14 of the
2001 ethoprop IRED document, Summary of Labeling Changes for Ethoprop. No further
changes to product labels, beyond what is stipulated in Table 14, are needed as a result of
this regulatory determination.
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Appendix A.

Table of Use Patterns Eligible for Reregistration for Ethoprop

Site:

Formulation

N . . Maximum Minimum
Appl!cat!on Type [EPA Reg. No/ Maximum Slnglea Number of Retreatment Use Limitation
Application Timing SLN No.] Application Rate A b
Application Equipment ppls. Interval
pp quip
Food/Feed Crops Uses
Bananans/Plantains
Application to soil G 10.6 b ai/A; 2 per year 6 months Treat only the soil within a radius of 30 inches
adjacent to stem [264-457] rate on a per plant basis: (3/4 meters) of plant stern.
Growing plants 0.2 oz (6 grams) of ai
Ground Equipment The registrant submitted a request to voluntarily
terminate use on bananas from the EC formulation
product labels.
Beans (Lima/Snap)
Broadcast G 8.1Ibai/A 1 NA The registrant submitted a request to voluntarily
Preplant or at planting [264-457] terminate use on snap/lima beans from the
Ground equipment 3 1b ai/A: granular and EC formulation product labels. The
0.21 Ib 2i/1000 ft of row requests were published in the Federal Register on
- o . October 24, 2001 and November 4, 2005 for snap
(minimum of 12" band, 36 . . .
. and lima beans respectively. The Final
row spacing) Cancellation Letter was issued to the registrant on
February 3, 2006.
Cabbage
Broadcast G 5.11Ibai/lA 1 NA
Preplant or at planting [264-457]
Ground equipment
Banded G 1.95 b ailA;
At planting [264-457] 0.135 Ib ai/1000 ft of row
Ground equipment (15" band, 36" row spacing)
Banded 6 Ib/gal EC 1.651b ai/A; 1 NA CA Only
At planting [264-458] 2.4 fl oz of EC/1000 ft of

Ground equipment

row (minimum of 12" band,
36" row spacing)

Only banded applications to cabbage are allowed
for the EC because broadcast applications of EC to
cabbage have been voluntarily deleted.




Site:

Formulation

N . . Maximum Minimum
Appl!cat!on Type [EPA Reg. No/ Maximum Slnglea Number of Retreatment Use Limitation
Application Timing SLN No.] Application Rate A b
Application Equipment ppls. Interval
pp quip
Corn (Field and Sweet)
Broadcast G 1 NA The registrant submitted a request to voluntarily
Preplant or at planting [264-457] 6 lb ai/A terminate use on field and sweet corn and
Ground equipment application by layby from the granular product
Banded G 4 Ib ailA: labels. The request was published in the Federal
At planting [264-457] 0.15 Ib ai/1000 ft of row Register on October 24, 2001. The Final
Ground equipment (minimum of 12" band, 20- Cancellation Letter was issued to the registrant on
40" row spacing) February 3, 2006.
Cucumbers
Banded G 1.95Ib ai/A: 1 NA The registrant submitted a request to voluntarily
At planting [264-457] 0.315 Ib ai/1000 ft of row terminate use on cucumbers from the EC
Ground equipment (minimum of 12" band, 7 ft formulation product labels.
row spacing)
Pineapple
Post-plant G 6 Ib ai/A 4 per year 3 months Do not treat within 120 days of harvest.
Apply at base of each [264-457]
plant 1-2 months after The registrant submitted a request to voluntarily
planting terminate use on pineapples from the EC
Ground equipment formulation product labels.
Potatoes
Broadcast G 12 Ib ai/A 1 NA The maximum application rate for the treatment of
Preplant to preemergence [264-457] (see Use Limitation for nematodes west of the Mississippi River is 12/ Ib
Ground equipment 6 Ib/gal EC additional information on ai/A. For nematodes east of the Mississippi River,
[264-458] geographical restrictions) the maximum rate is 9 Ib ai/A. For wireworms,
Banded G 3 b ai/A; the maximum application rate is 6 Ib ai/A
At planting [264-457] 0.21 Ib ai/1000 ft of row (12" nationally.
Ground equipment band, 36" row spacing)
6 Ib/gal EC 3 lbailA;
[264-458] 4.4 fl oz of EC/1000 ft of

row (12" band, 36" row
spacing)




Site:

Formulation

N . . Maximum Minimum
Appl!cat!on Type [EPA Reg. No/ Maximum Slnglea Number of Retreatment Use Limitation
Application Timing SLN No.] Application Rate A b
Application Equipment ppls. Interval
pp quip
Sugarcane
Broadcast G 6 Ib ai/A 1 NA
At planting [264-457]
Ground equipment
Banded G 4 b ailA;
At planting [264-457] 0.56 Ib ai/1000 ft of row
Ground equipment (minimum of 12" band, 6 ft
row spacing)
Sweet Potatoes
Broadcast G 3.91bai/A; 1 NA Only banded applications to sweet potatoes are
Preplant [264-457] 0.315 Ib ai/1000 ft of row allowed, because broadcast applications to sweet
Ground equipment (minimum of 12" band, 42" potatoes have been voluntarily deleted.
row spacing)
6 Ib/gal EC 3.9 lbail/A;
[264-458] 6.9 fl oz of EC/1000 ft of
row
(minimum of 12" band, 42"
row spacing)
Non Food/Feed Uses
Ornamentals (Field nursery stock only)
Broadcast only to soil 6 Ib/gal EC 3lbai/A 1 NS CA, OR, and WA only.
Preplant
Ground equipment Nursery stock may only be mechanically
transplanted into the treated area, and not until 72
hours after treatment.
Tobacco
Broadcast G 6 Ib ai/A 1 NA The registrant submitted a request to voluntarily
Preplant or at planting [264-457] terminate use on tobacco from the EC formulation
Ground equipment product labels.
Banded G 6 Ib ai/A;
Preplant or at planting [264-457] 0.96 Ib ai/1000 ft of row

Ground equipment

(minimum of 18" band, 42"
row spacing)

& For banded applications, the maximum rate is expressed both as the maximum rate per acre as Ib ai/A, as well as the maximum rate per linear 1000 ft row, as Ib ai (for granular

products) or fl. Oz. ai (for the EC) per 1000 ft linear row, with the minimum band width and row spacing listed in parentheses.




® Maximum number of applications for the growing crop. Note that for tropical crops (bananas, plantains, and pineapples), the at planting and the ratoon crops may take more than
a year to mature. In addition, for some agricultural row crops, in some parts of the country, more than one crop per year may be grown, but each growing crop may only be treated
one time (i.e., one treatment per crop season).
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Dear Registrant:

Thisisto inform you that the Environmental Protection Agency (hereafter referred to as
the Agency or EPA) has completed its review of the available data and public comments
received related to the preliminary and revised risk assessments for the organophosphate (OP)
pesticide ethoprop. The public comment period on the revised risk assessment phase of the
reregistration processis closed. Based on comments received during the public comment period
and additional datareceived from Aventis CropScience, the technical registrant, the Agency
revised the risk assessments, and made the human health and environmental effects risk
assessments available to the public on September 1, 1999. Additionally, the Agency held a
Technical Briefing on September 2, 1999, during which the results of the revised human health
and environmental effects risk assessments were presented to the general public. This Technical
Briefing concluded Phase 4 of the OP Public Participation Pilot Process devel oped by the
Tolerance Reassessment Advisory Committee (TRAC), and initiated Phase 5 of that process.
During Phase 5, all interested parties were invited to participate and provide comments and
suggestions on ways the Agency might mitigate the estimated risks presented in the revised risk
assessments. This public participation and comment period commenced on September 14 1999,
and closed on November 12, 1999.

Based on itsreview, EPA hasidentified risk mitigation measures that the Agency
believes are necessary to address the human health and environmental risks associated with the
current use of ethoprop, and various types of additional datathat are necessary to confirm these
risk mitigation measures. The Agency is now publishing its interim decision on the
reregistration eligibility of and risk management decision for the current uses of ethoprop and its
associated human health and environmental risks. The reregistration eligibility and tolerance
reassessment decisions for ethoprop will be issued once the cumulative risks for al of the OP
pesticides are considered. The Agency may need to pursue further risk management measures
for ethoprop once cumulative risks are considered. The enclosed “ Interim Reregistration
Eligibility Decision for Ethoprop,” which was approved on September 28, 2001, contains the
Agency’ s decision on the individual chemical ethoprop.

A Notice of Availability for thisinterim reregistration eligibility decision (IRED) for
ethoprop is being published in the Federal Register. To obtain a copy of the IRED document,
please contact the OPP Public Regulatory Docket (7502C), US EPA, Aridl Rios Building, 1200
Pennsylvania Avenue NW, Washington, DC 20460, tel ephone (703) 305-5805. Electronic
copies of the IRED and all supporting documents are available on the Internet at
http:www.epa.gov/pesticides/op.

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY


http:www.epa.gov/pesticides/op

The IRED is based on the updated technical information found in the ethoprop Public
Docket. This docket not only includes background information and comments on the Agency’s
preliminary risk assessments, it also now includes the Agency’s revised risk assessments for
ethoprop, the revised human health risk assessment as of September 2, 1999 (with arevision of
the worker risk assessment on May 18, 2000) and environmental effects risk assessment
available on October 5, 1998 (with various subsequent errata, the most recent on March 26,
2001), and a document summarizing the Agency’ s Response to Comments. The Response to
Comments document addresses corrections to the preliminary risk assessments submitted by
chemical registrants, and responds to comments submitted by the general public and
stakehol ders during the comment period on the risk assessment. The docket aso includes
comments on the revised risk assessment, and any risk mitigation proposals submitted during
Phase 5. For ethoprop, comments and suggestions on mitigation were submitted by Aventis
CropScience, the U.S. Department of Agriculture, the National Potato Council, the Pineapple
Growers Association of Hawaii, and the International Banana Association.

This document and the process used to develop it are the result of a pilot processto
facilitate greater public involvement and participation in the reregistration and/or tolerance
reassessment decisions for these pesticides. As part of the Agency’s effort to involve the public
in the implementation of the Food Quality Protection Act of 1996 (FQPA), the Agency is
undertaking a special effort to maintain open Public Dockets on the OP pesticides and to engage
the public in the reregistration and tolerance reassessment processes for these chemicals. This
open process follows the guidance developed by the TRAC, alarge multi-stakeholder advisory
body that advised the Agency on implementing the new provisions of the FQPA. The
reregistration and tolerance reassessment reviews for the OP pesticides are following this new
process.

Please note that the ethoprop risk assessment and the attached IRED concern only this
particular OP. This IRED presents the Agency’s conclusions on the dietary risks posed by
exposure to ethoprop alone. The Agency has also concluded its assessment of the ecological and
worker risks associated with the use of ethoprop alone. Because the FQPA directs the Agency to
consider available information on the basis of cumulative risk from substances sharing a
common mechanism of toxicity, such as the toxicity expressed by the OPs through a common
biochemical interaction with cholinesterase enzyme, the Agency will evaluate the cumulative
risk posed by the entire OP class of chemicals after considering the risk for the individual OPs.
The Agency isworking towards completion of a methodology to assess cumulative risk, and the
individual risk assessments for each OP are likely to be necessary elements of any cumulative
assessment. The Agency has decided to move forward with individual assessments and to
identify mitigation measures necessary to address those human health and environmental risks
associated with the current uses of ethoprop. The Agency will issue the final tolerance
reassessment decision for ethoprop and finalize decisions on reregistration eligibility once the
cumulative risks for all of the OPs are considered.

This document contains both a generic and a product-specific Data Call-1n (DCI) that
outline further data requirements for this chemical. Note that a complete DCI, with al pertinent
instructions, is being sent to registrants under separate cover. Additionally, the first set of
required responses is due 90 days from the receipt of the DCI letter. For product-specific DCIs,
the second set of required responses is due eight months from the date of the DCI.



In this IRED, the Agency has determined that ethoprop will be eligible for interim
reregistration, except for the emulsifiable concentrate formulation, provided that al the
conditions identified in this document are satisfied, including implementation of the risk
mitigation measures outlined in Section 1V of the document. The Agency believes that current
uses of ethoprop may pose unreasonable adverse effects to human health and the environment,
and that such effects can be mitigated with the risk mitigation measures identified in thisIRED.
Accordingly, registrants should implement these risk mitigation measures immediately. The
Agency is not making areregistration eligibility decision for the emulsifiable concentrate
formulation at thistime. Certain conditions stipulated in this IRED document need to be
fulfilled in order for the Agency to make areregistration ligibility decision for this formulation.
Sections 1V and V of this IRED describe labeling amendments for end-use products and data
requirements necessary to implement these mitigation measures. Instructions for registrants on
submitting the revised labeling can be found in the set of instructions for product-specific data
that accompanies this IRED.

Should aregistrant fail to implement any of the risk mitigation measures outlined in this
document, the Agency will continue to have concerns about the risks posed by ethoprop. Where
the Agency has identified any unreasonable adverse effect to human health and the environment,
the Agency may at any time initiate appropriate regulatory action to address this concern. At
that time, any affected person(s) may challenge the Agency’s action.

If you have questions on this document or the label changes necessary for reregistration,
or for questions about the product reregistration and/or the product-specific DCI that
accompanies this document, please contact the SRRD Chemical Review Manager for ethoprop,
Anthony Britten at (703) 308-8179.

Sincerely,

LoisA. Rossi, Director
Special Review and
Reregistration Division

Attachment
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GLOSSARY OF TERMSAND ABBREVIATIONS

Active Ingredient

Acute Population Adjusted Dose

Anticipated Residue Contribution

Radio-labeled Carbon Atom

Chemical Abstracts Service

Cholinesterase, an enzyme of the nervous system

Chronic Population Adjusted Dose

Confidential Statement of Formula

Code of Federal Regulations

Data Call-In

Dietary Exposure Evaluation Model

Drinking Water Estimated Concentration

Drinking Water Level of Comparison

Emulsifiable Concentrate

Estimated Environmental Concentration. The estimated pesticide concentration in an
environment, such as aterrestrial ecosystem.

Environmental Fate and Effects Division

End-Use Product

U.S. Environmental Protection Agency

Food and Drug Administration

Federal Food, Drug, and Cosmetic Act

Federal Insecticide, Fungicide, and Rodenticide Act

Food Quality Protection Act

Federal Register

Final Registration Standard and Tolerance Reassessment

United States Fish and Wildlife Service

Granular Formulation

Gas Chromatography/Flame Phosphorus Detector

Gas Liquid Chromatography

Guideline Number

Index Reservoir

Interim Reregistration Eligibility Decision

Median Lethal Concentration. A statistically derived concentration of a substance that can be
expected to cause death in 50% of test animals. It isusually expressed as the weight of substance
per weight or volume of water, air or feed, e.g., mg/l, mg/kg or ppm.

Median Lethal Dose. A statistically derived single dose that can be expected to cause death in
50% of the test animals when administered by the route indicated (oral, dermal, inhalation). Itis
expressed as aweight of substance per unit weight of animal, e.g., mg/kg.

Lowest Observed Adverse Effect Level

Level of Concern

Limit of Detection

Limit of Quantitation

Micrograms Per Gram

Micrograms Per Liter

Milligrams per Kilogram Body Weight per Day

Milligrams Per Liter

Margin of Exposure

Manufacturing-Use Product

Master Record Identification (number). The Agency's system of recording and tracking the studies
submitted.

Not Applicable

North American Free Trade Agreement

USGS National Water Quality Assessment

No Data available

No Observable Adverse Effect Level

No Observable Effect Concentration



NPTN National Pesticide Telecommunications Network

oP Organophosphate

OPP Office of Pesticide Programs

ORETF Outdoor Residential Exposure Task Force

Pa Pascal, the pressure exerted by aforce of one newton acting on an area of one sguare meter.

PAD Population Adjusted Dose

PAM Pesticide Analytical Method

PCA Percent Cropped Area

PDCI Product-Specific Data Call-In

PDP USDA Pesticide Data Program

PF Protection Factor

PHED Pesticide Handlers Exposure Database

PHI Preharvest Interval

ppb Parts Per Billion

PPE Personal Protective Equipment

ppm Parts Per Million

PRN Pesticide Registration Notice

PRZM/EXAMS Tier Il Surface Water Computer Model (Pesticide Root Zone Model/Exposure Analysis Modeling
System)

Q. The Carcinogenic Potential of a Compound, Quantified by the EPA's Cancer Risk Model (also
known as the cancer slope factor)

QUA Quantitative Usage Analysis

RAC Raw Agricultural Commodity

RBC Red Blood Cell

RED Reregistration Eligibility Decision

REI Restricted Entry Interval

RfD Reference Dose

PPM Reasonable and Prudent Measures

RQ Risk Quotient, used in the ecological risk assessment to estimate the potential risk to nontarget
organisms

RS Registration Standard

RUP Restricted Use Pesticide

SCI-GROW Tier | Ground Water Computer Model (Screening Ground Water)

SF Safety Factor

SFWMD South Florida Water Management District

SLN Specia Local Need (Registrations Under Section 24 (c) of FIFRA)

TGAI Technical Grade Active Ingredient

torr A unit of pressure needed to support a column of mercury 1 mm high under standard conditions.

TRAC Tolerance Reassessment Advisory Committee

UF Uncertainty Factor

USDA United States Department of Agriculture

USGS United States Geological Survey

uv Ultraviolet

WPS Worker Protection Standard



Executive Summary

EPA has completed its review of public comments on the revised risk assessmentsand is
issuing itsinterim reregistration eligibility decision (IRED) for the active ingredient ethoprop.
The decisions outlined in this document do not include the final tolerance reassessment decision
for ethoprop; however, some tolerance actions will be undertaken prior to completion of the fina
tolerance reassessment. A total of 24 tolerances are reassessed as part of the ethoprop IRED. Of
these, nine tolerances will be revoked; twelve will remain unchanged; two new tolerances for
corn are to be listed, as aresult of correcting commodity definitions; and one tolerance for snap
beansisto increase. However, the final tolerance reassessment decision for this chemical,
including any increase and establishment of new tolerances, will be deferred until after
cumulative risks for all the organophosphate (OP) chemicals are considered, as required by
FQPA. Note that the Agency may need to pursue further risk management measures for
ethoprop once cumulative risks are considered.

The revised risk assessments are based on review of the required data supporting the use
patterns of currently registered products and new information received in response to the
preliminary risk assessment. The Agency invited stakeholders to provide proposals, ideas or
suggestions on appropriate mitigation measures before the Agency issued its IRED on ethoprop.
After considering the revised risks, as well as comments and mitigation measures proposed by
Aventis CropScience, the technical registrant of ethoprop; various growers groups and
agricultural extension agents, including the National Potato Council; and other interested parties,
EPA developed its interim risk management decision for uses of ethoprop that pose risks of
concern. Thisdecision is summarized in the discussion that follows.

Use and Usage Summary

Ethoprop is an OP insecticide and nematicide, first registered in 1967, used on
agricultura crops, field-grown ornamentals, and golf course turf. With the exception of
pineapples, bananas, plantains, potatoes, peanuts, and corn, it is applied pre-plant or at-plant.
Most of ethoprop isformulated as either a granular product or an emulsifiable concentrate
(liquid) product. Usage data from 1987 to 1996 indicated an average domestic use of
approximately 700,000 Ib active ingredient (ai) per year, while more recent data provided by the
technical registrant indicated that domestic use in 1998 to 2000 was about 1 million |b ai per
year.

Dietary Risks

The subpopulation with the highest exposure (infants < 1 year old) has an estimated
ethoprop exposure of 75% of the acute population adjusted dose, so acute dietary (food)
exposure for ethoprop is not of concern to the Agency. The population subgroup with the
highest chronic exposure (children 1-6 years old) has an estimated ethoprop exposure of 1.2% of
the chronic population adjusted dose, so chronic (food) dietary exposure is not of concern to the
Agency. The estimated chronic carcinogenic dietary risk for ethoprop is 1.1 x 10®, which is
below 1 x 10° and not of concern to the Agency. Therefore, no mitigation is warranted at this
time for any dietary (food) exposures to ethoprop.



The acute drinking water level of comparison (DWLOC) is 0.6 ppb, and the DWLOCs
for chronic and cancer exposures are 1.0 ppb, which are much lower than the drinking water
estimated concentrations (DWECSs). Based on screening level models, the highest DWEC for
acute surface water concentrationsis 127 ppb, and the highest chronic and cancer DWECs for
surface water concentrations are 25 ppb and 13 ppb, respectively. For ground water, the highest
estimated concentration was 10.1 ppb. Thus, the DWECs for surface and ground water exceed
the Agency’ s respective DWLOCs. To address both surface and ground water risk concerns, the
technical registrant isto conduct monitoring programs in high usage areas with vulnerable soil
conditions. The Agency expects the actual measured surface and ground water concentrations to
be less than the DWLOCs. However, if the results of either monitoring program indicate a
potential unacceptable drinking water risk level, the technical registrant has agreed to drop select
uses from the technical and product labels until risk concerns are fully addressed.

Golf Course Use Risks

The post-application exposure assessment was conducted for turf management workers.
When using both tractors and push-type mowers, risk assessments determined that restricted
entry intervals (REIS) greater than 10 days were required before workers could re-enter treated
areas for activities, such as mowing. An assessment to quantify golfer risk following ethoprop
treatment was also conducted, and indicated that more than 10 days were required before golfers
could enter areas that have been treated to play golf. Based on these risks to workers and
golfers, and other risk concerns, all golf course turf uses for ethoprop have been voluntarily
cancelled.

Adgaregate Risks

For ethoprop, aggregate risk calculations are based on acute and chronic exposure from
only food and drinking water sources, because ethoprop use on golf courses has been voluntarily
cancelled and non-occupational or recreational (golfer) exposures need not be combined with
dietary sources. As discussed above, the DWECs for surface water and ground water exceed the
calculated DWLOCs, so the Agency has risk concerns. Because the drinking water risks are
based on modeling estimates for both surface water and ground water, the technical registrant
has agreed to conduct water monitoring to further refine these drinking water exposures for both
surface and ground water sources to demonstrate that drinking water risks are not of concern.
Again, the Agency expects the actual measured surface and ground water concentrations to be
less than the DWLOCs and not of concern.

Occupational Risks

At the maximum label application rates, all of the handler exposure scenarios exhibited
risks of concern to the Agency, even when utilizing engineering controls. The risk driver for
granular productsis the inhalation route of exposure, because the products are formulated with
dusty clay-type material, and the risk driver for the emulsifiable concentrate (EC) product isthe
dermal route of exposure. To help mitigate these risks, the registrant has agreed for most
granular products to substitute the clay with less dusty material, such as Biodac®. The registrant
has submitted data which demonstrates that this material will reduce the level of dust to which
workers could be exposed during normal handler activities. Based on this and other information,
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the Agency believes that the risks associated with the use of the granular formulation are below
their respective targets and not of concern, and are requiring confirmatory data to support this
conclusion. The product that will remain formulated with clay material is less dusty than the
other granular formulations, and the technical registrant has agreed to manufacture this
formulation solely in closed transfer packaging.

To help reduce worker risks for the EC formulation, the registrant has agreed to amend
the labels of these products to specify the use of engineering controls, including both the use of
closed loading and mixing systems, and the use of enclosed cabs. Because further measures are
needed to mitigate risk concerns, the registrant has initiated a biomonitoring study to
demonstrate actual exposure to workers that mix/load and apply the ethoprop EC product are
lower than indicated by the risk assessment and are not of concern. The study results are to be
submitted to the Agency by March 31, 2002. The registrant has also agreed that if results of the
biomonitoring study and supporting pharmacokinetics data do not demonstrate acceptable risks
to workers with the EC formulation, the registrant will voluntarily cancel their registration of the
EC formulation. Because the current worker risks presently assessed are extremely high and of
concern to the Agency, the decision of reregistration eligibility of the EC formulation is deferred
pending the results of the required biomonitoring study and other supporting data.

For ethoprop, cancer risks for workers are generally not of concern to the Agency, but
some scenarios are of concern for both types of formulations. The Agency anticipates that the
risk mitigation measures for the granular and EC formulations will reduce the risks for ethoprop,
such that cancer risks will no longer be of concern.

Ecological Risks

The ecological risk assessment indicates that the Agency has risk concerns for birds,
mammals, fish, and invertebrates. Reasons for these risk concerns include the moderate to
highly toxic characteristics of ethoprop in testing with these groups of animals, aswell asthe
exposure concentrations due to its moderate mobility in soils and its potential for runoff. To
mitigate these ecological risk concerns, various measures are to be implemented, including soil
incorporation, dropping certain uses, reducing maximum application rates, deleting broadcast
applications for some uses, limiting the number of applications, and imposing buffer zones for
the EC formulation. In addition, the Agency recognizes that there are substantial and unique
benefits associated with the use of ethoprop, due to its effectiveness against various pests and its
cost-competitiveness in comparison with some less efficacious alternative chemicals.

Label Changes Summary

The following is a summary of the changes to technical and product labels that are
necessary to mitigate the risks discussed above. The technical registrant has agreed to cancel the
following uses:

. peanuts,
. citrus seedlings; and
. golf courses.

The technical registrant has agreed to cancel the following use methods:
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al aerial applications;

slit treatment;

push-type spreaders,

hand applications, including direct hand-held equipment, such as spoons;

liquid low-pressure handwand sprayers;

liquid backpack sprayers;

liquids with a sprinkler can;

mixing/loading/applying liquid concentrate by a handheld measuring container;
and

. hand-dipping in liquids.

The technical registrant has agreed to modify the following use practices:

. delete post-plant treatments to corn;

. delete broadcast applications of the EC to cabbage; only banded treatments are
permitted;

. delete broadcast applications to sweet potatoes; only banded treatments are
permitted for both the EC and granular formulations,

. drop the following crops from the current EC label: snap and lima beans, field
and sweet corn, and sugar cane;

. restrict the maximum number of applications for al usesto one application per
year, except for use on bananas, plantains, and pineapples;

. reduce the maximum label rate for tobacco from 12 Ib ai/A to 6 b ai/A;

. reduce the maximum label rate for potatoes to treat nematodes east of the
Mississippi River from 12 |b ai/A to 9 b ai/A;

. reduce the maximum label rate for ornamentals from 6 Ib ai/A to 3 1b ai/A;

. reduce the maximum label rate for granular treatments to pineapples (Special
Loca Needslabel) from 12 Ib ai/A to 6 Ib ai/A; and

. specify immediate soil incorporation by mechanical equipment for all products as

they are being applied by ground equipment, or that watering-in isto be
conducted immediately following applications (for chemigation methods and for
use on bananas, plantains, and pineapples only).

The Agency isissuing this IRED for ethoprop, as announced in a Notice of Availability
published in the Federal Register. ThisIRED document includes guidance and time frames for
adopting any necessary label changes for products containing ethoprop. Note that thereisno
comment period for this document.

This document consists of six sections. Section | introduces the regulatory framework
for reregistration and tolerance reassessment. Section Il isachemical overview which includes a
use profile of ethoprop. Section Il summarizes the revised human health and ecological risk
assessments. Section IV discusses the Agency’s IRED and risk management approach for
ethoprop and summarizes the Agency’ s response to public comment. Section V identifies what
registrants need to do, including dataand label changes required to reregister ethoprop products
based on the Agency’ s risk mitigation decisions. Section VI contains A ppendices, such asthe
datacall-in (DCI), alist of the documents supporting this IRED and how to access them
(including the full revised risk assessments), and “batching” information.



|. Introduction

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) was amended in 1988
to accelerate the reregistration of products with active ingredients registered prior to November
1, 1984. The amended act calls for the development and submission of data to support the
reregistration of an active ingredient, aswell as areview of all submitted data by the U.S.
Environmental Protection Agency (EPA, or “the Agency”) to determine whether a pesticide
containing such active ingredient is eligible for reregistration. Thus, reregistration involves a
thorough review of the scientific database underlying a pesticide’ s registration. The purpose of
the Agency’ sreview isto reassess the potential hazards arising from the currently registered uses
of the pesticide; to determine the need for additional data on health and environmental effects;
and to determine whether the pesticide meets the “no unreasonable adverse effects’ criterion of
FIFRA.

On August 3, 1996, the Food Quality Protection Act of 1996 (FQPA) was signed into
law. This Act amends FIFRA to require tolerance reassessment during reregistration. It also
requires that by 2006, EPA must review all tolerances in effect on the day before the date of the
enactment of the FQPA. FQPA also amends the FFDCA to require a safety finding in tolerance
reassessment based on factors including an assessment of cumulative effects of chemicalswith a
common mechanism of toxicity. Although FQPA significantly affectsthe Agency’s
reregistration process, it does not amend any of the existing reregistration deadlines. Therefore,
the Agency is continuing its reregistration program while it resolves the remaining issues
associated with the implementation of FQPA.

This document presents the Agency’ s revised human health and ecological risk
assessments; its progress towards tolerance reassessment, including a determination of safety of
existing tolerances; and the interim reregistration eligibility decision (IRED) for ethoprop. Itis
only one of several stepsin the reregistration process for ethoprop. The Agency will proceed
with its assessment of the cumulative risk of the organophosphate (OP) pesticides and issue a
final reregistration eligibility decision for ethoprop.

The Agency published Pesticide Registration (PR) Notice 2000-9, Worker Risk
Mitigation for Organophosphate Pesticides, in the Federal Register (September 29, 2000),
which presents EPA’ s proposed approach for managing risks from OP pesticides to occupational
users. This notice describes the Agency’ s baseline approach to managing risks to handlers and
workers of OP pesticides. Generaly, basic protective measures (such as closed mixing and
loading systems, enclosed cab equipment, or protective clothing), as well as increased restricted
entry intervals, will be necessary for most uses where current risk assessments indicate risks that
are of concern to the Agency, and where such protective measures are feasible. PR Notice 2000-
9 also states that the Agency will assess each OP pesticide individually, and based upon the risk
assessment, determine the need for specific measures tailored to the potential risks of the
chemical. The measuresincluded in this IRED are consistent with that PR Notice.



II. Chemical Overview
A. Regulatory History

Ethoprop was first registered in the United Statesin 1967 to Mobil Oil Corporation, and
was transferred to Rhone-Poulenc Ag Company in 1981. In January 2000, Rhone-Poulenc
merged with Hoechst Corporation (and its U.S. subsidiary, AgrEvo); the name of the registrant
for technical ethoprop is now Aventis CropScience. Ethoprop is used as an insecticide and
nematicide. Ethopropisalist A reregistration chemical, and was the subject of a Registration
Standard (February 28, 1983), a Final Registration Standard and Tolerance Reassessment
(FRSTR; November 20, 1987), and their respective Guidance Documents (May 1983 and May
1988). These documents summarized regulatory conclusions on the available data, and specified
the additional data that were required for reregistration purposes. Numerous submissions of data
have been received since the FRSTR was issued.

B. Chemical Identification

ETHOPROP:

Common Name: Ethoprop

Chemical Name: O-ethyl-S,S-dipropylphosphorodithioate

Chemical Family: Organophosphate

Case Number 106

CASRegistry Number: 13194-48-4

1 OPP Chemical Code: 041101
1 Empirical Formula: CgH,,O,PS,
1 Molecular Weight: 242.3

Tradeand Other Names:. MOCAP®

Basic Manufacturer: Aventis CropScience



Technical ethoprop (O-ethyl-S,S-dipropyl phosphorodithioate) is a colorless to yellow
tinted liquid, with a strong mercaptan odor, and has a boiling point of 86-91°C at 0.2 mm Hg.
Ethoprop is moderately soluble in water (843 ppm at 21°C), and is soluble in most organic
solvents (hexane, xylene, acetone, and ethanol). The vapor pressure of ethoprop is 3.5 x 10* mm

Hg at 26°C.

C. UseProfile

The following information is based on the currently registered uses of ethoprop.

Type of Pesticide:

I nsecticide/nematicide

Summary of Use Sites:

Food:

Residential:
Public Health:

Other Nonfood:

Target Pests:

Bananas/plantains, beans (dry, snap, and lima), cabbage, corn
(sweet and field), cucumber, peanuts, pineapple, sugarcane, sweet
potato, and white potato.

No residential uses.

No public health uses.

Citrus (non-bearing) and tobacco, as well asfield-grown
ornamentals and golf course turf.

Ethoprop is used for the control of wireworms and nematodes,
which live below the soil surface.

Formulation Types Registered:

Aventis CropScience has registrations for technical grades (95.9%
and 94.4% active ingredient (ai)), emulsifiable concentrates (EC)
(one product is solely ethoprop at 69.6% ai and the other is 46%
ethoprop and 23% disulfoton), granulars (3% [one product, which
isamultiple ai with 10% pentachloronitrobenzene (PCNB)], 10%
[one product is solely ethoprop and other products are multiple ai,
one with 8.8% phorate and the other 5.6% disulfoton], 15%, and
20% ai), and a gel in water-soluble packaging (68.2% ai). Micro-
Flo Co. has aregistration for agranular (3% ai as amultiple ai
with 10% PCNB). Note that Aventis has indicated that their gel
formulation and multiple ai products (with disulfoton, phorate, and
PCNB) are not currently marketed, and has requested voluntary
cancellation of these products.



Method and Rates of Application:

Equipment -

Method -

Rate -

The current labels for ethoprop indicate that the products may be
applied by aircraft (granulars to potatoes only), chemigation (i.e.,
drip irrigation and sprinkler irrigation), granule applicator (i.e.,
tractor-drawn mechanical spreader and push-type spreader),
ground sprayer equipment, backpack-sprayer, hand-held shaker
can, hand-dipping of citrus seedlings, and to golf course fairways
and roughs by dlit treatment (thatch mechanically lifted, and
granular product placed below thatch, which is then returned to the
surface of the ground).

The insecticidal/nematicidal activity of ethoprop is highly
dependent upon incorporating the product into the soil
(mechanically or with water) soon after application to be effective,
especially for those nematodes and insects which live deep in the
soil (some labels specify it is necessary to incorporate at depths up
to 6 inches below the soil surface to insure efficacious activity
against nematodes and wireworms). Ethoprop is applied to most
crops pre-plant or pre-emergent, but it can also be applied to
plants, asfollows: pineapple plants as a chemigation treatment (the
EC label specifies application by drip irrigation be either in tubing
under plastic or buried in the soil 2 to 4 inches deep); pineapple
plants as a soil treatment (only granular formulations); banana and
plantain plants as soil-directed liquid spray or granular broadcast
(backpack spreader or by hand) around the stems of the plants up
to 2 times per year; corn at cultivation after plant emergence until
layby (i.e., the last time the corn plants are cultivated); and peanut
plants at pegging (i.e., when the aerial shoots begin to grow into
the ground, prior to maturation of the fruiting bodies). In addition,
potatoes may be treated prior to crop emergence, and the single-ai
granular ethoprop product labels specify there may be aerial
application to potatoes.

For soil treatments of field crops, the maximum label rates range
from 2 Ib active ingredient per acre (ai/acre) on cucumbersto 12 |b
ai/A on tobacco and potatoes for agricultural crops, and 20 |b ai/A
on golf course turf (on current ethoprop labels; however, the
registrant has voluntarily cancelled all golf course uses). The
majority of ethoprop applications are to potatoes in the Pacific
Northwest (PNW), where growers apply either granular or EC
formulation at two application rates: 12 |b ai/A for control of
nematodes, and 6 Ib ai/A for control of wireworms. For bananas,
the EC label states “apply 8 mL of MOCAP EC in aradius of 3/4
meter around each producing stem,” and the 10G and 15G granular
labels similarly list rates to be applied per producing stem (at
product rates which are equivalent to 6 grams or 0.2 ounces of
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ethoprop active ingredient per plant). For pineapples, both the EC
and gel labels specify that multiple applications are permitted, but
not more than 8 gallons of MOCAP® per acre per year for plant
crops, or not more than 5 gallons of MOCAP® per acre per year
for ratoon crops.

Timing - For field crops, applications must be pre-plant or at-plant and
usually occur in the spring, before the growing season, with only
one application per crop: exceptions for field cropsinclude
treatment of potatoes until crop emergence, corn until at-layby, and
peanuts until at-pegging. For some ratoon row crops, such as
sugar cane, applications may occur only at the time of planting,
and the crop grows for 3 to 5 years before a new crop is replanted.
Applications to banana plants may be up to two times per year.
Concerning applications to pineapples (a crop not on any granular
labels), both the current EC and gel labels specify not more than 8
applications per year for plant crops, or not more than 5
applications per year for ratoon crops, with the timing of these
multiple applications to pineapples specified as “about every two
months.” The timing of applications to pineapples relative to the
pre-harvest interval (PHI) on the current EC and gel labels state
“Do not treat within 120 days of harvest of either plant crop or
ratoon crop.”

Use Classification:  Ethoprop is arestricted use chemical for most products containing
10% or more of the active ingredient, due to acute dermal toxicity.

D. Estimated Usage of Pesticide

This section summarizes the best available estimates for many of the pesticide uses of
ethoprop, based on pesticide usage information for 1987 through 1996. A full listing of all uses
of ethoprop, with the corresponding use and usage data for each site, has been completed and is
in the Quantitative Usage Analysis (QUA) document (February 2, 1999, as amended), whichis
available in the Public Docket, and the Internet (www.epa.gov/pesticides/op). The QUA
document also lists estimates for the total acres grown to each crop, the weighted average and
the estimated maximum for the acres treated, the average application rates (specifically the Ib
ai/A, the numbers of applications per year, and the Ib ai/A/application), and indicates those states
with the most ethoprop usage for each site (agricultural crop).

Table 1 summarizes some of the key data from the Agency QUA. The data utilized by
the Agency to compile the QUA, reported on an aggregate and site (crop) basis, reflect annual
fluctuations in use patterns, and include data from various information sources. The sources of
data and information for compiling the QUA are from the Agency (1987-96), United States
Department of Agriculture (USDA; 1990-96), National Center for Food & Agricultural Policy
(1992), and Market Asia Agricultural Information (1997). According to the QUA,


http://www.epa.gov/pesticides/op

approximately 700,000 Ib ai was applied to treat alittle more than 200,000 acres. The usageis
presented as a weighted average estimate for 1987 through 1996, with the most recent years
being weighted more heavily.

According to information presented in the QUA document, the largest U.S. markets of
ethoprop, in terms of the total pounds active ingredient (Ib ai) sold, are potatoes (35%),
sugarcane (28%), and tobacco (14%). Most of the usage isin the Northwest and South, with
some in the Midwest. The crops with the highest percentages of the weighted average for crop
treated are sugarcane and bananas, with approximately 7% and 6%, respectively.

In general, thereislittle information available on trends for use of ethoprop on various
crops, except for potatoes. The Agency QUA (Table 1) estimated that, for the period from 1987
through 1996, about 35% of the ethoprop applied in the United States was used to treat potatoes.
The National Potato Council (NPC) provided information (letter to the Agency dated November
12, 1999) which indicated that in 1995, about 20% of the potato crop grown in the Pacific
Northwest (PNW) was treated with ethoprop; however, due to the cancellation of fonofos, use of
ethoprop was expected to increase, with the NPC estimating that 30-40% of the potato crop
grown in the PNW would be treated with ethoprop. While the Agency QUA estimated that
about 700,000 pounds of active ingredient were sold annually during the 1987 to 1996 time
period, Aventis has provided data that indicates that between 1998 and 2000, about 1,000,000
pounds of active ingredient were sold annually in the United States. While the Agency QUA
(Table 1) indicates that from 1987 to 1996, about 35% of the usage was on potatoes, the Aventis-
supplied data indicates that for 1998 through 2000, as much as 60% of the total ethoprop active
ingredient applied in the United States was used to treat potatoes.

Table1l. Estimated Quantitative Usage Analysis of Ethoprop for Representative Sites

Pounds of Active
. % of Crop Treated Ingredient Applied
Site
Weighted Average! | Estimated Maximum Weighted Average

Field Crops:
Beans, Dry < 0.05% 0.1% 1,000
Beans, Green 1.4% 2.8% 15,000
Corn (field) < 0.05% 0.1% 20,000
Peanuts 0.4% 1.6% 10,000
Sugarcane 7.0% 15.3% 200,000
Tobacco 3.2% 4.3% 100,000
Total Field Crops. 346,000
Fruits:
Bananas * 6.4% 16.0% -3
Citrus seedlings - - -
Pineapples * 1.0% 5.0% -
Plantains - - -
Vegetables:
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% of Crop Treated

Pounds of Active
Ingredient Applied

Site
Weighted Average! | Estimated Maximum Weighted Average
Cabbage 0.7% 2.9% 1,000
Cucumbers 1.0% 2.1% 3,000
Potatoes, white 2.8% 5.3% 250,000
Sweet Potatoes 4.1% 8.2% 40,000
Sweet Corn 3.8% 8.9% 30,000
Total Vegetables: 324,000
Turf & Ornamentals: - - 21,000
TOTAL 691,000

! Based on data for 1987-1996, with the most recent years and the more reliable data weighted more heavily.
2 The estimates of the percent crop treated for bananas are based on an average of the percent of the banana crop
treated in six Latin American countries, and weighted based on the quantity imported into the U.S. for each

producing country.

% A dash (-) indicates information is not available in Agency sources or isinsufficient for purposes of making

estimates.

4 The estimates for the percent crop treated for pineapples are based on an average of the percent of crop treated for
pineapplesin two foreign countries, and weighted based on the quantity of U.S. imports, as well as the estimate of
the minimal historical United States production in Hawaii.
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[11. Summary of Ethoprop Risk Assessment

The following is a summary of EPA’s revised human health and ecological risk findings
and conclusions for the organophosphate pesticide ethoprop, based on the human health
information fully presented in the following documents:

. Ethoprop Revised Human Health Risk Assessment, September 2, 1999;

. Ethoprop: Revised Occupational/Non-Occupational/Residential Exposure Assessment
For Reregistration Eligibility Decision (RED) Document, May 18, 2000;

. Ethoprop - Review of aldicarb (Temik 10G) granular backpack mixer/loader/applicator
study (MRID 451672-01) in bananas as a sour ce of surrogate data for ethoprop exposure
and assessment, October 17, 2000; and

. Ethoprop - Review of fipronil granular mixer/loader/applicator study (MRID 452501-01)
in bananas as a source of surrogate data and accompanying ethoprop risk assessment,
January 5, 2001.

The environmental and ecological risk findings are based on the information fully
presented in the following documents:
. Environmental Fate and Effects Division RED Chapter for Ethoprop, October 5, 1998;

and

. addenda dated November 18, 1998; February 18, 1999; August 30, 1999; and April 24,
2000.

. Revised ethoprop drinking water assessment, March 26, 2001

These documents may also be found on the Agency’ s web pages
(www.epa.gov/pesticides/op). The purpose of this summary isto assist the reader by identifying
the key features and findings of these human health and ecological risk assessments that provide
the basis for the registration decision presented in this document.

These risk assessments were presented at the Ethoprop Technical Briefing on September
2, 1999, which was followed by an opportunity for public comment on risk management for this
pesticide (Phase 5 of the TRAC process). The risk assessments presented here form the basis of
the Agency’ sinterim risk management decision for ethoprop only; the Agency must consider the
cumulative risks of all the organophosphate pesticides before tolerances are reassessed in
accordance with FQPA.

A. Human Health Risk Assessment

EPA issued its preliminary human health risk assessments for ethoprop in May of 1998.
In response to comments submitted by the registrant, the public, and USDA, the risk assessments
were updated in September of 1999, and updated again to include additional data submitted by
the registrant. Mgjor refinements of the human health risk assessment are listed below:

- The revised risk assessments for the granular products incorporate the results of a
new 28-day dermal toxicity study in the rat with a granular formulation.

- The revised worker risk assessments for the granular products aso incorporate the
results of a new worker exposure study with passive dosimetry methods during
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separate and combined |oading/application activities with a granular formulation
using both typical open-pour boxes and closed loading systems.

- The revised risk assessments for golf course workers (loaders/applicators and turf
management professionals) incorporate data reported in an Outdoor Residential
Exposure Task Force (ORETF) study in which chemicals were applied by
granular mixer/loader/applicators using push spreaders to treat golf courses.

- The revised risk assessments for golf course workers and golfers (non-
occupational exposures) incorporate data reported in another Outdoor Residential
Exposure Task Force (ORETF) study in which turf transferability rates for
ethoprop were estimated based on data for similar chemical's obtained with
various sampling methods, active ingredients, and formulations.

- The revised risk assessment for workers treating bananas incorporates the results
from two studies with other chemicals (Temik [aldicarb] and Regent [fipronil]), in
which workers were loading and applying granular products to bananas with two
different types of backpack granular spreaders, as well as from the fipronil study,
utilizing a spoon to apply agranular product to assess hand-application exposures.

- The revised dietary risk assessments incorporate the results for the Agency’s new
Standard Reservoir Index with the percent cropped area (PCA) treated factor, in
addition to the previously used PRZM model coupled to the EXAMS model, for
use in developing the Tier Il drinking water estimated concentrations for surface
water for ethoprop.

Asaresult of comments from USDA and the registrant concerning the dietary risk
assessment, the Agency decided not to include the Metabolite IV (known asM1) in calculation
of anticipated residues or as a metabolite of concern for the non-cancer risk assessments,
although the Agency determined that M1 is a metabolite of concern in cancer risk assessments.
(The decision to not include M1 in the calculation of anticipated residues and non-cancer risk
assessments has been supported by atoxicity study for this metabolite, submitted by the
registrant in December 1999. Data from that study indicated that M1 is not as toxic as the parent
ethoprop or some of the other metabolites, since M1 was reported as not being a significant
cholinesterase inhibitor in the rat).

1. Dietary Risk from Food
a. Toxicity

The Agency has reviewed all toxicity studies submitted for ethoprop and has determined
that the available toxicity studies are satisfactory to support an IRED for al currently registered
ethoprop uses. In discussing the dietary risk assessment for ethoprop, it is of background interest
to characterize the acute oral toxicity; ethoprop is classified in Toxicity Category | for acute oral
toxicity, based on LD, values to male and female rats of 61.0 mg/kg and 32.8 mg/kg,
respectively. Details concerning the toxicity of ethoprop can be found in the 1999 Ethoprop
Revised Human Health Risk Assessment, which is available in the Public Docket and may also be
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found on the Agency’ s web page (www.epa.gov/pesticides/op). (Additional types of acute
toxicity datafor ethoprop are discussed later in this IRED document in Section I11.A.3.
Occupational and Non-Occupational Exposure.)

In the subchronic and chronic studies with ethoprop, the main toxic effects seen were
decreased cholinesterase activity, cholinergic signs, anemia, and weight loss. Mild liver toxicity
also occurred in the chronic dog study. The dose-response curve for ethoprop is steep in acute,
subchronic, and chronic studies (e.g., in acombined chronic feeding toxicity and carcinogenicity
study in the rat, mortality occurred at doses only slightly higher than those causing clinical
signs).

The Agency has classified ethoprop as a“likely” human carcinogen, due to the
occurrence of malignant adrenal pheochromocytomas in male Sprague-Dawley rats. This
classification is supported by the occurrence of thyroid C-cell adenomas and/or carcinomasin
three other rat studies, and by results from in vitro mutagenicity testing that ethoprop causes
clastogenicity. The Agency re-evaluated the carcinogenicity of ethoprop, because the registrant
submitted new historical control data and various arguments against ethoprop's cancer
classification. The Agency retained the classification of ethoprop asa*likely” human
carcinogen.

The Agency has determined that, in addition to parent ethoprop, four of its metabolites
are also of toxicological concern in conducting risk assessments (Table 2). Parent ethoprop and
SME and OME are included in non-cancer assessments because they are cholinesterase
inhibitors, and M1 and M2 are included because of their structural similarity with parent
ethoprop, which the Agency has determined to be a“likely” carcinogen. M1 isan important
metabolite in food and water, while M2 has been detected in water, but not as an important
residue in plant metabolite studies.

Table2. Chemical Names of Residues of Toxicological Concern (Parent Ethoprop and its
I mportant M etabolites) in Various Risk Assessments Conducted

Common Name; Residue Designation Non-Cancer . Cancer | Cancer

(Chemical Name) (acute and chronic) Food Water
Food and Water

Parent Ethoprop X X X

(O-ethyl-S,S-dipropyl phosphorodithioate)

SME; Metabolitell X X X

(O-ethyl-S-methyl-S-propyl phosphorodithi oate)

OME; Metabolite I11 X X X

(O-ethyl-O-methyl-S-propyl phosphorothioate)

M 1; Metabolite IV X X

(O-ethyl-S-propyl phosphorothi oate)

M2 X

(S,S-dipropyl phosphorodithioate)
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As background for describing the results of the dietary assessments, it is also of interest
to characterize the relative oral acute toxicity of the metabolites of ethoprop. Results from an
acute oral toxicity study in the rat indicated SME has an LD, very similar to that for parent
ethoprop (50.0 mg/kg vs 55.8 mg/kg, respectively), while OME is more toxic (LD, of 22.4
mg/kg), but M1 is not astoxic by the oral route (LD, of 1608 mg/kg). Although M1is
relatively non-toxic viathe acute oral route (Toxicity Category I11), the Agency has determined
that this metabolite is of concern in the cancer risk assessments, both food and water, due to its
structural similarity. This acute oral toxicity study in the rat which compared ethoprop and some
of its metabolites did not include M2, and relative oral acute toxicity datais not available;
however, due to similarity in its chemical structure, the Agency has determined that M2 isalso a
metabolite of toxicological concern for cancer (water only) assessments.

b. Food Quality Protection Act (FQPA) Safety Factor

The FQPA Safety Factor (SF) to account for increased sensitivity of infants and children
was removed for ethoprop (equivalent to 1x). In evaluating ethoprop, the Agency reviewed the
ethoprop toxicity database, including developmental toxicity studies conducted in the rat and the
rabbit. Intherat study, no developmental toxicity was observed, and there was no indication of
increased sensitivity of the rat offspring at the highest dose tested (18 mg/kg/day). In the rabbit
developmental toxicity study, neither developmental nor maternal toxicity was observed at the
highest dose tested (2.5 mg/kg/day), and there was a so no indication of increased sensitivity of
the rabbit offspring.

The Agency also evaluated a 2-generation rat reproduction study. The Agency
determined that there was no indication of increased susceptibility to offspring in this study,
because the no observable adverse effect level (NOAEL) for offspring toxicity (2.3 mg/kg/day)
was greater than the parental NOAEL (0.08 mg/kg/day). The neurotoxicity studies with
ethoprop have also been evaluated, and no changes were observed in brain weight, brain
dimensions, or nervous system histopathology in acute and subchronic neurotoxicity studies, nor
in the chronic studies in the dog, rat, or mouse. In addition, no alterationsin development of the
central nervous system were observed in the rat and rabbit developmental studies, and there were
no observations of neurotoxicity in the offspring in the 2-generation reproduction study in rats.
On the basis of the absence of any observed developmental effects and the lack of evidence for
the potential for exposure, the Agency concluded that the FQPA SF (10x) should be removed
(equivalent to 1x).

c. Population Adjusted Dose (PAD)

The Population Adjusted Dose (PAD) characterizes the dietary risk of achemical, and
reflects the Reference Dose (RfD), either acute or chronic, that has been adjusted to account for
the FQPA SF. The acute PAD (aPAD) is an estimate of the one-day dietary exposure to a
pesticide residue which is believed to have no significant deleterious effects. The chronic PAD
(cPAD) isan estimate of the level of daily dietary exposure to a pesticide residue which, over a
70-year human life span, is believed to have no significant deleterious effects.

In the case of ethoprop, the FQPA SF has been removed (equivalent to a factor of 1x), so
the acute or chronic RfD isidentical to the respective aPAD or cPAD. In addition, an
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uncertainty factor is determined for each chemical. In the acute and chronic dietary risk
assessments for ethoprop, the total uncertainty factor (UF) is 100x, based on the uncertainty
factor of 10x for interspecies extrapolation and the 10x for intraspecies variability. The aPAD
and cPAD are determined by dividing the NOAEL from the selected study by the uncertainty
factor and safety factor. A risk estimate of less than 100% of the aPAD or cPAD is not of
concern to the Agency.

Ethoprop is a potent cholinesterase (ChE) inhibitor. The toxicity endpoints and doses
for dietary risk assessment are shown in Table 3. The endpoints for estimating the non-cancer
risks from exposure to ethoprop are all based on ChE inhibition in the plasma of dogs.

Table3. Summary of Toxicological Endpoints and Other FactorsUsed in Human Dietary
Risk Assessment for Ethoprop

EXPOSURE DOSE ENDPOINT STUDY
NOAEL =0.025 Plasma ChE inhibition at 0.075 90-day Feeding study in
Acute mg/kg/day mg/kg/day on day 2. Dog
UF=100 FQPASF=1 aPAD = 0.00025 mg/kg /day
. NOAEL = 0.01 Plasma ChE inhibition at 0.025 Comg'n’:;”aggtzfl“;g; >
n ;rjéo;r:ger) mg/kg/day mg/kg/day. Gavage siudy in Dog
UF=100 FQPASF=1 cPAD = 0.0001 mg/kg/day
((ér;rn(lrg:) Classified asa“ likely” human carcinogen, due to the occurrence of malignant adrenal

pheochromocytomas in male Sprague-Dawley rats, with aQ,* = 2.81x102 (mg/kg/day)™.

d. Exposure Assumptions

The Agency usually prefersto utilize datafrom USDA’ s Pesticide Data Program (PDP)
for the dietary risk assessments. However, for ethoprop, these data could not be quantitatively
used in the risk assessment, because the Agency usually requires that there be at least 100
samples for each commodity to incorporate the USDA PDP monitoring datainto risk
assessments. Not enough samples were monitored among the crops for which the Agency
needed to establish ethoprop tolerances, and many of the commaodity groups for which the
Agency has tolerances for ethoprop were not even included in the USDA PDP monitoring
program. In addition, the limit-of-detection (LOD) from the USDA PDP monitoring data (0.03
ppm) would yield a less refined risk estimate than using field trial data (LOD: 0.003 ppm). The
other data set which the Agency frequently utilizes, Food and Drug Administration (FDA)
monitoring data, reported that almost all the samples had non-detectable levels of ethoprop
(except for 1 trace residue among atotal of 684 green bean samples, atotal of 3531 samples
among all six other crops with residues were analyzed, and all were reported as less than
detectable residue levels). However, the Agency determined it would not be appropriate to use
these non-detects data quantitatively in the risk assessment, because the LOD from the FDA
monitoring data (0.015 ppm) was higher than the LOD used in field trial data (0.003 ppm), and
would also provide aless refined estimate of risk.
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In addition, neither the USDA PDP nor the FDA monitoring programs tested residues for
any of the ethoprop metabolites. Therefore, the Agency utilized field trial data developed by the
registrant, based on residue analyses of both ethoprop and M1. These data were based on the
best analytical method currently available to the registrant. This method has been proposed by
the registrant as the enforcement method for determining residues of ethoprop and M1, but
because of uncertaintiesin the method, the registrant has not yet submitted this method to the
Agency for validation.

For the reasons discussed above, the Agency utilized field trial datafor ethoprop and M1
to perform arefined dietary assessment. The residue analysesin field trials were below the LOD
in all crops, except for lima beans, snap beans, and peanuts. It is not surprising that all the other
crops had residues which were less than the LOD because, for most agricultural field crops,
ethoprop is applied pre-plant or at-plant and is soil incorporated. However, because residue data
were submitted only for parent ethoprop and the M 1 metabolite, the Agency developed a
methodology for addressing the risk from all the metabolites of toxicological concern. This
procedure was based on a calculation procedure to reflect the residues of toxicological concern
(Table 2). (For details of the metabolite estimation/cal culation procedure, see the 1999 Ethoprop
Revised Human Health Risk Assessment, Executive Summary, as well asits Attachment 4:
Response to the USDA Comments to EPA’s Monte Carlo Dietary Exposure Estimate for
Ethoprop and Using Further Refinements.)

Both the acute and chronic dietary risk assessments were conducted with the Dietary
Exposure Evaluation Model (DEEM™) software and consumption data from USDA's 1989-1992
Continuing Survey of Food Intake by Individuals. This DEEM™ model utilizes aMonte Carlo
procedure for the acute dietary assessment, which results in an acute probabilistic dietary
exposure analysis. The Agency refined this analysis by using the percent crop-treated
information (Table 1), with the estimated maximum percent crop treated utilized for the acute
dietary assessment, and the weighted average percent crop treated for the chronic dietary
assessment. The exposure estimates are largely based on residue values estimated from available
field trial data and metabolism studies. The resulting residue estimates are higher than the
existing tolerances for some commodities, due to the inclusion of adjustment factors, with an
estimation procedure utilized for two of the three metabolites of concern. Thisis because the
existing analytical method does not provide residue data for other than M 1 metabolites.
Additional refinement of dietary risk may be possible, if arefined analytical method were
validated and if additional field trials were conducted, with the submission of residue datain
which all the residues of concern were quantified, including parent ethoprop and the various
metabolites of toxicological concern specified in Table 2.

e. Food Risk Characterization

The results of the dietary (food only) risk assessments are summarized in Table 4. These
assessments are based on the assumption that the non-detectable residues are present at one-half
the LOD for the analytical method from the respective database for each specific commodity,
and include the use of percent-crop-treated data, as well astolerance level residues for dry lima
beans and the field trial datafor all other registered commodities.
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The acute dietary (food only) exposure for ethoprop is less than 100% of the aPAD, and
therefore is not of concern to the Agency. The population with the highest exposure was infants
younger than 1 year old, with an estimated exposure of about 75% of the aPAD. Because
ethoprop residues were non-detectable for many commodities, and because the Agency has
employed conservative (i.e., health-protective) assumptions to account for metabolites not
measured in field trials, it islikely that the actua risks could be lower. (Seethe 1999 Ethoprop
Revised Human Health Risk Assessment, Attachment 4: Response to the USDA Commentsto
EPA’s Monte Carlo Dietary Exposure Estimate for Ethoprop and Using Further Refinements,

for further details.)

Table 4. Dietary Exposure and Risk for Ethoprop*

Acute Chronic
Population Subgroup Exposure Risk as % of Exposure Risk as% of
(mg/kg/day) aPAD (mg/kg/day) cPAD
U.S. Population 0.000096 38.5 < 0.000001 <1.0
All Infants (<1yr) 0.000188 75.4 0.000001 10
Children (1-6 yrs) 0.000168 67.2 0.000001 12

The anticipated residues included tolerance levels for dry limabeans, and field trial datafor all other registered

commodities.

The chronic dietary (food only) analysis (Table 4) also indicates that chronic dietary
exposure for ethoprop is less than 100% of the cPAD, and therefore not of concern to the
Agency. Theresults of the chronic DEEM™ analysis indicate that the most highly exposed
population subgroup (children 1-6 years old) has an exposure of 1.2% of the cPAD. (Seethe
1999 Ethoprop Revised Human Health Risk Assessment, Attachment 5, Revised Chronic Dietary
Exposure Analyses for the HED Risk Assessment, for further details.)

The chronic (cancer) dietary risk is calculated by using the average consumption values
for food and the average residue values for those foods, and assuming a 70-year lifetime. The
chronic exposure value is combined with a linear low-dose approach (Q,*) to determine the
lifetime (cancer) risk estimate. For ethoprop, the Q,* is2.81 x 10 (mg/kg/day)™* in human
equivalents. The Agency generally considers 1 x 10°(1in 1 million) or less as negligible risk
for cancer dietary exposure. The results of this cancer dietary (food only) analysis indicate that
the carcinogenic dietary risk for ethoprop exposure for the general U.S. population associated
with the uses supported through reregistration is estimated to be 1.1 x 10, and is therefore not of
concern to the Agency. (For more information on the chronic (cancer) dietary risk assessment,
see the 1999 Ethoprop Revised Human Health Risk Assessment, Attachment 5, Revised Chronic
Dietary Exposure Analyses for the HED Risk Assessment.)

2. Dietary Risk from Drinking Water

To determine the maximum allowable concentration from water allowed in the diet, the
Agency first evaluates how much of the overall allowablerisk is contributed by food and
residential exposure, then the Agency determines a drinking water level of comparison
(DWLOC) to determine whether modeled or monitoring concentrations exceed thislevel. The
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Agency uses the DWLOC as a surrogate to express risk associated with exposure from pesticides
in drinking water. The DWLOC is the maximum concentration in drinking water which, when
considered together with dietary and/or residential exposure, does not exceed 100% of the PAD
or 1 x 10°for cancer risk, and is not of concern to the Agency. Once the respective DWLOCs
are calculated, they are compared with the upper bound of drinking water estimated
concentrations (DWECs).

Ethoprop is mobile to very maobile in soil. It has also been found to be persistent, with
soil metabolism studies in the laboratory (both an aerobic and an anaerobic study) showing half-
life values of about 100 days, and aquatic half-life values of 75 to 90 days from an aerobic
sediment/water metabolism laboratory study.

Surface Water

There are some limited surface water monitoring data for ethoprop from various sources.
In the Agency STORET database, from 1978 to 1997, more than 6,000 surface water samples
were collected throughout the United States from a variety of surface water sources (lakes,
reservoirs, streams, and canals) in many ethoprop use areas. Almost al (> 90%) samples did not
detect ethoprop. The limits of detection (LODs) ranged from 0.003 to 1.0 ppb. The highest
reported concentration of 3.1 ppb was sampled in Marion County, Oregon in 1994, which is
where other samples were also measured above the limit of detection. At that time, ethoprop
was registered for use on turf for sod and seed, which is grown in the area and may have been
treated at a maximum application rate of 20 Ib ai/A. Marion County is within the Willamette
Valley watershed, amajor agricultural region, and other uses for ethoprop in this region include
beans, sweet corn and ornamentals, which may have contributed as the source of these
detections. (For additional details concerning the surface water monitoring data, see the
Environmental Fate and Effects Division RED Chapter for Ethoprop (October 5, 1998) and the
Revised ethoprop drinking water assessment (March 26, 2001)).

According to the United States Geological Survey National Water Quality Assessment
(USGS NAWQA) database from 1991-1995, atotal of 5,119 analyzed samples were collected
throughout the United States. The maximum reported concentration was 2.0 ppb from a sample
collected in the Willamette River Basin of Oregon. A more recent NAWQA study conducted in
1996 focused on the Willamette River Basin. Of the 95 samples collected, 21 showed
detectable levels of ethoprop; however, the maximum concentration reported was 0.44 ppb.

The South Florida Water Management District (SFWMD) also sampled surface waters
for pesticide residues, including ethoprop, from 1988 to 1993 at 27 sites. Samples collected at
various times during the year (biannually to every 2 months) did not detect concentrations of
ethoprop (LODs ranged from 0.06 ppb to 0.731 ppb). All the sugarcane grown in Florida
(approximately 428,000 acres), in addition to golf courses (approximately 44,000 acres) and
truck crops (approximately 155,000 acres), are located within the SFWMD, on which ethoprop

1 Anderson CW, Wood TM, Morace JL. 1997. Distribution of Dissolved Pesticides and Other Water
Quality Constituentsin Small Streams, and their Relation to Land Use, in the Willamette River Basin, Oregon, 1996.
US Geologica Survey. Water Resources Investigations Report 97-4268.
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may have been applied. Approximately 40 tons/year of ethoprop were reported to have been
used in the SFWMD during the study period.

Although the levels of ethoprop found in the various studies suggest that ethoprop does
not appear to exceed the DWL OCs, the reported samples were not correlated with use patterns,
were collected randomly throughout the year, and were of insufficient numbers to make
definitive statements as to extent of concentrations of ethoprop in surface waters. Additionally,
information on the site characteristics within the monitored basins would be necessary to
understand the relative vulnerability of the recipient surface waters. Thus, the DWECs are based
on modeling estimates.

For surface water, the DWECs of ethoprop were calculated by Tier |1 modeling
procedures, which included PRZM-EXAMS, with the Agency Standard Index Reservoir and the
percent cropped areafactor (PCA). For all surface water model scenarios, except for ethoprop
use on corn, the default PCA value of 87% was used to predict surface water DWECs. The
model results indicated that the surface water source DWECs exhibited the highest acute risk
concentration for use on sweet potato in Louisiana, 127 ppb (Table 5), with other acute DWECs
estimated for the following uses: tobacco in North Carolina, 92 ppb; sugar cane in Louisiana,
also 92 ppb; potatoes in Maine, 21 ppb; and corn in Ohio, 15 ppb. The chronic (non-cancer)
DWECs were the highest for use on tobacco in North Carolina, 25 ppb (Table 6), with other
chronic DWECSs estimated for the following uses. sweet potatoesin Louisiana, 22 ppb; sugar
canein Louisiana, 12 ppb; potatoesin Maine, 8 ppb; and corn in Ohio, 5 ppb. The chronic
(cancer) DWECs were the highest for use on sweet potatoesin Louisiana, 13 ppb (Table 7), with
other cancer DWECs estimated for the following uses. tobacco in North Carolina, 8.4 ppb; sugar
canein Louisiana, 3.9 ppb; potatoesin Maine, 3.7 ppb; and corn in Ohio, 2.6 ppb.

Ground Water

Aswith surface water, there are limited monitoring data avail able to assess drinking
water risks from ground water sources. The STORET database reported that over 5,300 samples
had been analyzed for ethoprop concentrations between 1981 and 1997. Of these, less than 0.1%
showed ethoprop detections (LODs ranged from 0.003 to 2.5 ppb), and all detected values were
lessthan 1 ppb. One set of samples collected from public drinking water wells located near
Hermiston, Oregon, reported ethoprop concentrations from below the LOD of 0.03 ppb to 0.19
ppb. (For additional details concerning the ground water monitoring data, see the Environmental
Fate and Effects Division RED Chapter for Ethoprop (October 5, 1998) and the Revised
ethoprop drinking water assessment (March 26, 2001)).

In addition, the USGS NAWQA database reported 2,549 samples were anayzed during
1991 to 1995 in about 20 of the major watersheds within the United States. The highest reported
concentration of 0.009 ppb occurred in an agricultural watershed. All other samples were
reported to be less than the LOD of 0.003 ppb. In addition, the EPA Pesticide in Ground Water
Database reported that 1,368 samples had been analyzed for ethoprop, but that no measurable
concentrations were reported. It isimportant to note that the sampling was not conducted to
specifically identify concentrations of ethoprop in verified use areas. No information on the use
patterns of ethoprop were available at well locations, athough ethoprop is known to be used in
most of the watersheds sampled.
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Similarly, ground water DWECs for ethoprop were also developed from modeling
estimates, rather than monitoring data. Ground water DWECSs were estimated by the screening-
level Tier | SCI-GROW model, which estimates the “maximum” ground water concentrations
from the application of a pesticide to crops. SCI-GROW is based on the fate properties of the
pesticide, the annual application rate, and the existing body of data from small-scale ground
water monitoring studies. The model assumes the pesticide is applied at its maximum ratein
areas where the ground water is particularly vulnerable to contamination. In most cases, a
considerable portion of any use areawill have ground water that is less vulnerable to
contamination than the areas used to derive the SCI-GROW estimates. From these model
predictions, the highest DWEC was 10.1 ppb, based on crops treated at the 8 |b a.i./A application
rate, and the next highest was 7.6 ppb for cropstreated at 6 Ib a.i./A.

Summary of DWLOC and DWEC Comparisons

Table5. Summary of DWLOC Calculationsfor Acute Risk

Food Allowable Ground %;{ZC?
Population Acute PAD EXDOSUr e Water Water: PRZM.- DWLOC
Subgroup * (mg/kg/day) b Exposure SCI-GROW (ppb)
(mg/kg/day) > EXAMS
(mg/kg/day) (Ppb) b) 3
(ppb)
U.S. Population 0.00025 0.000096 0.000154 101 127 5
Infants<1yr 0.00025 0.000188 0.000062 10.1 127 0.6

Table6. Summary of DWL OC Calculationsfor Chronic Non-Cancer Risk

Food Allowable Ground W;Zrc?
Population Chronic PAD EXDOSUr e Water Water: PRZM.- DWLOC
Subgroup * (mg/kg/day) P Exposure | SCI-GROW (ppb)
(mg/kg/day) 2 EXAMS
(mg/kg/day) (ppb) b) 4
(ppb)
U.S. Population 0.0001 <0.000001 0.000100 10.1 25 4
Children (1-6 yrs) 0.0001 0.000001 0.000099 10.1 25 1
Table7. Summary of DWLOC Calculationsfor Chronic Cancer Risk
Population Allowable Ground W;{Zﬁ?
SuFl; roup Q.* Food Exposure Water Water: PRZM.- DWLOC
group (mg/kg/day)™* (mg/kg/day) Exposure SCI-GRCZ)W EXAMS (ppb)
mg/kg/da b
(mg/kg/day) | (ppb) (ppb) ?
U.S. Population 2.81x1072 0.000004 0.000035 10.1 13 1

! The infant/child subgroup with the highest exposure was used. The models assume a 70 kg body wt for U.S. population and 10
kg for infants/children, and assume a water consumption of 2 L/day for adultsand 1 L/day for infants and children.

2 The highest estimated ground water concentrations from SCI-GROW modeling are based on an 8 Ib ai/A application rate for
agricultural crops. The registrant has voluntarily cancelled all uses on golf course turf, which had a maximum label rate of 20 Ib
ai/A and resulted in an estimated concentration of 25 ppb.

3 The highest estimated surface water exposure from PRZM-EXAMS with Standard Index Reservoir is based on the Louisiana
sweet potatoes scenario at an application rate of 6 Ib ai/A.

4 The highest estimated chronic (non-cancer) risk surface water exposure from PRZM-EXAMS with Standard Index Reservoir is
based on the North Carolina tobacco scenario at an application rate of 12 Ib ai/A.
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Although the Agency has determined that four ethoprop metabolites/environmental
degradates are of toxicological concern for water (cancer risk) (Table 2), the PRZM-EXAMS
with the Standard Index Reservoir modeling did not include any of the environmental degradates
of ethoprop dueto alack of fate information. However, results from various aquatic and soil
metabolism studies indicated that none of the individual environmental degradates were ever
present at greater than about 4% of the applied ethoprop concentration. The Agency does not
generally conduct modeling for environmental degradates that account for less than 10% of the
applied radioactive parent compound. Considering the limited presence of these degradatesin
the laboratory and field studies, ethoprop degradates are not expected to add appreciably to the
concentration of total ethoprop in ground or surface water in most use areas. However, because
modeled DWECs exceed corresponding DWLOCs, additional fate information on ethoprop
degradates may be necessary to more fully understand its contribution to drinking water risks.

3. Occupational and Non-Occupational Risk

Occupational workers can be exposed to ethoprop through mixing, loading, and/or
applying onto agricultural crops, loading and/or applying onto golf courses, treating ornamental
plants, hand-dipping of citrus seedlingsin liquids, and re-entering sites which have been treated
with ethoprop (golf course turf maintenance workers and agricultural workers). Since there are
no residential uses of ethoprop, there are no non-occupational risks from residential exposures;
however, there can be non-occupational exposures for golfers after golf course turf is treated
with ethoprop.

Non-cancer dermal and inhalation risks for potentially exposed populations are assessed
by amargin of exposure (MOE) approach, which determines how close the exposure comes to
the toxicity endpoint (usually selected as a No Observed Adverse Effect Level (NOAEL) from
an animal study). Thetarget MOE is defined by the uncertainty factor, and MOEs which are
greater than the target MOE are not of concern to the Agency. However, for MOEs below the
target level for pesticide handlers, the Agency approach isto apply further levels of worker
protection (starting with baseline clothing, and adding various personal protective equipment
(PPE), then various engineering controls) to determine whether these levels of protection result
in MOEs that exceed the target MOE and therefore are not of concern to the Agency. In addition
to the MOE approach for worker risk assessments, cancer risk assessments are also conducted.
The Agency generally considers occupational cancer risks of 1 x 10° (1 in 1 million persons) or
less to be negligible, but will consider risks as high as 1 x 10* when all mitigation measures that
are feasible have been applied, and when evaluating the benefits associated with the use of the
pesticide.

a. Toxicity Profile
The results of acute toxicity studies with ethoprop arelisted in Table 8. Ethoprop is

classified in Toxicity Category | for al acute endpoints, except acute inhalation which is
classified in Toxicity Category IlI.
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Table8. Acute Toxicity: Technical Ethoprop

STUDY MRID RESULTS (;I:SI.XEI((;'(I)TRYY
81-1 AcuteOral - Rat 00078035 Fhe/lrﬁlatla:e:Ll_DSOmzzeéé(?Smrg/gl;Igg |
81-2 Acute Dermal - Rabbit 429795-02 LD, = 8.5 mg/kg I
81-3 Acute Inhalation - Rat 00128218 LCs, = 0.123 mg/L I
81-4 Eyelrritation - Rabbit 00078036 0.1 mL killed all 3 rabbits |
81-5 Skin Irritation - Rabbit 00048774 0.5 mL killed dl 6 rabbits I
81-6 Dermal Sensitization* N/A N/A * N/A

! Requirement for a Dermal Sensitization study is waived due to high acute dermal toxicity of ethoprop in rabbits.

All risk calculations performed by the Agency are based on the most current toxicity
information available for ethoprop. The toxicological endpoints and other factors used in the
occupational and non-occupational risk assessments for ethoprop arelisted in Table 9. In
addition, an uncertainty factor is determined for each toxicological endpoint. The total
uncertainty factor (UF) is 100x, based on the uncertainty factor of 10x for interspecies
extrapolation and the 10x for intraspecies variability, for all endpoints where thereisan NOAEL.

Table9. Summary of Occupational Toxicological Endpointsfor Ethoprop

STUDY
EXPOSURE DOSE ENDPOINT (MRID No)) UF
Short-Term Dermal NOAEL Plasma, red blood cell (RBC), and brain 21-day dermal toxicity in
Dermal with - 0.1 mgkg/d cholinesterase (ChE) inhibition at rabbit with technical 100
Liquids ke gogy 1.0 mg/kg/day. (413044-04)
Short-Term | el NOAEL Plasma ChE inhibition at 28-day dermal toxicity in rat
Dermal with = 20 mg/kg/d 100 marka/day. 2 with agranular product, 100
Granulars | Y gkgdey. Mocap 20G (450348-01)
Short-Term Oral NOAEL = Plasma ChE inhibition at 90-day feeding in dog with 100
Inhalation * 0.025 mg/kg/day 0.075 mg/kg/day. ® technical (00075240)
Intermediate There are currently no intermediate- or
and Long- None long-term exposures, S0 these risk None N/A
Term Dermal assessments are not required for non-
or Inhalation cancer risk assessments.
. . _ » | Classified as“likely” human carcinogen, Chronic
(ggrr]ggr';: 4 Q%m_/i.?cli X )19 based on malignant adrenal feeding/carcinogenicity in N/A
gkgiogy pheochromocytomas in male rats. rat (425302-01)

! Inhalation absorption is assumed to be equivalent to oral absorption (100%) for risk assessment purposes.
2 Although plasma ChE inhibition was observed in this study at the lowest dose tested (20 mg/kg/day), it wasin

males only, and only on days 19 and 26; inhibition of RBC and brain ChE were observed in the 100 mg/kg/day dose,

but not at the lowest dose tested.
% Thistoxicological endpoint is based on plasma ChE inhibition only, but is supported by a 5-month dog study, in

which the NOAEL for plasma, RBC, and brain ChE inhibition at 2 and 4 weeks were observed at the identical dose

for each compartment.
4 Dermal absorption is assumed to be equivalent to oral absorption (100%) for cancer risk assessment.
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The registrant submitted a 28-day dermal toxicity study in the rat with MOCAP® 10G (a
10% ai granular product) to further refine the occupational risk assessment for granular products.
The Agency utilized this study for the short-term dermal toxicity endpoints for all granular
materials. For determining inhalation risks, there are no inhal ation studies with ethoprop of
longer durations than 4 hours (acute exposures). Therefore, the Agency is utilizing the endpoints
from oral dosing studies.

No dermal absorption studies are available for ethoprop. Because the occupational
cancer risk assessment was based on an oral endpoint, an estimated dermal absorption value was
calculated by comparing oral and dermal endpoints from various studies. Based on comparing
the results from a 28-day dermal and a 28-day oral study in the rabbit, the relative dermal
absorption was determined to be equivalent to oral exposure, and the 100% dermal absorption
value was retained for use in occupational cancer risk assessments. Also, since there are no
long-term inhalation studies, the same estimation procedure was used to develop an inhalation
absorption estimate; thus, inhalation absorption was also assumed to be equivalent to the oral
exposure at 100%.

b. Occupational Exposure

Datafrom the Pesticide Handlers Exposure Database (PHED), Version 1.1 (August,
1998) were used to complete the occupational risk assessments, including all exposure scenarios
for the liquid formulation, as well as all granular scenarios not addressed in certain studies
submitted by the registrant. Those granular-specific studies submitted by the registrant include a
product-specific worker exposure study with workers applying the 10G clay-based granular
product to potato fields at-planting, and two worker exposure studies with other chemicals being
used to treat bananas and plantains. In addition, for one set of scenarios with the granular
products (the combined |oader/applicator scenarios for tractor-drawn spreaders), the risk
assessments were conducted, for comparative purposes, with exposure data both from the
product-specific study and PHED data.

The registrant markets the granular ethoprop in 1000 Ib plastic fiber bag packaging,
called Supersaks, used primarily by custom applicators. The PHED database contains exposure
data for another chemical in 1500 Ib Supersak-like containers. Thus, for purposes of conducting
exposure assessments for the ethoprop 1000 Ib Supersaks, the Agency used PHED datato
estimate loader exposure.

The registrant also has aregistration for agel product in water soluble packaging.
Aventis CropScience, the technical registrant, reported that this product was produced and
marketed for only one year and has since elected to voluntarily cancel the product registration;
therefore, risk calculations for this formulation were not conducted and are not included in this
document.

Exposure data from the Pesticide Handler Exposure Database (PHED) Version 1.1
garden hose-end sprayer scenario were also used as surrogate data for the
mixing/loading/applying with the sprinkler can. However, there are neither exposure data nor
pesticide application information available for mixing/loading/applying liquid concentrate by

24



handheld measuring containers or for dipping seedlings in liquid formulations, so these scenarios
are referenced in the Table 11 as “No Data.”

When the May 18, 2000 revised risk assessment was conducted for ethoprop, a short-
term exposure was defined as less than 7 days, and an intermediate-term exposure was from 7
daysto several months, so both short- and intermediate exposure and risk were assessed for
ethoprop. On June 6, 2001, the Agency revised these definitions, and now the short-term
exposure duration is defined as lasting from 1 day to 1 month, and the intermediate-term
exposure duration is now defined as lasting from 1 to 6 months. Because of the use pattern, it is
reasonable to believe that handlers will not treat crops with ethoprop for a duration of more than
one month, and consequently, there are no longer any intermediate-term exposure durations for
ethoprop. For instance, based on an informal survey, private potato growers will take 1 to 5 days
per year to treat their own properties. Custom potato applicators average 7 days per year and
range to 20 applications per year over a3 to 4 week interval. In addition, the available toxicity
studies (i.e., 21-/28-day dermal studies) are appropriate to assess risks to workers within this
redefined short-term duration (1 month or less).

Chronic (long-term) occupational exposures to ethoprop aso do not occur (agricultural
crops and vegetables) because the current labels specify that applications are to be made only
pre-plant, at-plant, or pre-emergent, and specify only one application per year. A few sites allow
more than one application per crop or per year (bananas/plantains and pineapples), but the
current |abels specify discrete time intervals between applications; thus, it is assumed that even
custom applicators would not receive long-term, chronic exposures (i.e., greater than 180 days).

Numerous scenarios were evaluated for mixer/loader, applicator, mixer/loader/applicator,
and flagger scenarios, based on the types of application equipment and crop sites listed on the
various ethoprop labels. (For details, see Ethoprop Revised Human Health Risk Assessment,
Attachment 6, Revised Occupational/Non-Occupational/Residential Exposure Assessment for the
Reregistration Eligibility Decision, September 2, 1999, as well as Ethoprop: Revised
Occupational/Non-Occupational/Residential Exposure Assessment For Reregistration Eligibility
Decision (RED) Document, May 18, 2000.)

Use patterns, application methods, application rates, and daily amount treated were
derived from current labeling, as well as based on information concerning typical use practices
submitted by Aventis CropScience that have been verified by the Agency. Application rates
specified on current ethoprop labels range from 0.1323 pounds of active ingredient per acre (1b
ai/A) for bananas and plantains to 12.0 Ib ai/A for tobacco and white potatoes in agricultural
settings. (In addition, the current ethoprop labels permit golf course turf treatments at
application rates of up to 20 Ib ai/A, but all golf course turf uses are being voluntarily
cancelled.).

The types of protection, including personal protective equipment (PPE) and engineering
controls, that are the basis for exposure during ethoprop activitiesin the risk assessments
include:

. Baseline: Long-sleeved shirt and long pants, shoes and socks.
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Minimum PPE: Baseline clothing, plus chemical resistant gloves, and a dust/mist
respirator with an assumed Protection Factor (PF) of 5.

Maximum PPE: Coveralls over long-sleeved shirt and long pants, chemical
resistant gloves, and an organic vapor respirator (with an assumed
PF of 10).

Engineering controls: Closed mixing/loading systems, such as on-farm closed
mechanical transfer systems for liquids (e.g., dripless couplings) or
packaging-based systems for granulars (e.g., Lock 'N Load). Also
enclosed systems for application, such as a closed cab tractor for
ground equipment, closed cockpit for pilots, and closed trucks for
flaggers (which for some enclosed system include air filtration to
provide either dermal or inhalation protection). Note that some
engineering controls are not feasible for certain scenarios (e.g., for
handheld application methods).

On the current ethoprop labels, the equipment specified to be used by agricultural

workers includes the following:

coverals, either over a short-sleeved shirt and short pants (on the 10% and 15% granular
product labels) or over along-sleeved shirt and long pants (on the 20% granular 1abel and
on the labels for the EC and the gel);

chemical-resistant footwear plus socks,

gloves, either waterproof gloves (on the granular labels) or gloves of chemical-resistant
materials (on the labels for the EC and the gel);

protective eyewear (on the 20% granular label and the labels for the EC and the gel);
chemical-resistant headgear for overhead exposure;

chemical-resistant apron when cleaning equipment, mixing, or loading; and

respirator, with adust/mist filtering respirator (on the granular labels) or the choice of
either an organic vapor-removing cartridge with a prefilter approved for pesticides or a
canister approved for pesticides (on the labels for the EC and the gel).
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For workers using granular ethoprop products to treat golf courses, the current labels
specify the following equipment:

. for loaders, coveralls over short-sleeved shirt and short pants, waterproof gloves, shoes
and socks, and a dust/mist respirator; and
. for applicators, long-sleeved shirt and long pants, shoes and socks.

Some of the ethoprop granular formulations (both the 10G and 20G product) are
marketed in Lock ‘n Load™ packaging, which qualify as engineering controls (closed loading
systems) under the Worker Protection Standard; thus, the following equipment is specified for
|loaders on these product labels:

long-sleeved shirt and long pants,
shoes and socks,

waterproof gloves; and
chemical-resistant apron.

c. Occupational Risk Summary

For purposes of calculating risk, amargin of exposure (MOE) iscalculated. The MOE is
aratio obtained by dividing the selected NOAEL by the estimated dose to which an individual is
exposed. MOEs of 100 or greater are considered protective.

In addition to the MOE approach for worker dermal and inhalation risk assessments,
cancer risk assessments were also conducted for ethoprop following exposures to occupational
handlers, post-application workers, and those individual s receiving non-occupational exposures
(i.e., golfers). The Agency considers cancer risks of 1 x 10° (1in 1 million) or lessto be
negligible.

The anticipated use patterns and current labeling for ethoprop indicate there are
numerous exposure scenarios, based upon the types of equipment that potentially can be used to
make ethoprop applications. These scenarios, which serve as the basis for the quantitative
exposure and risk assessments, are as follows:

la loading granulars for aerial application;

1b loading granulars for tractor-drawn spreader application;

2a mixing/loading EC for chemigation application;

2b mixing/loading EC for groundboom application;

3a applying granulars with fixed-wing aircraft;

3b applying granulars with a tractor-drawn spreader;

4 applying liquids with a groundboom sprayer;

5a loading/applying granules with a tractor-drawn spreader to treat agricultural field crops,
with PHED exposure data;

5b loading/applying granules with a tractor-drawn spreader to treat agricultural field crops,
with product-specific Aventis exposure data;

5c loading/applying granules with a tractor-drawn spreader to treat golf course turf;
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5d loading/applying granules with a push-type granular spreader to treat golf course turf,
with PHED exposure data;

5e loading/applying granules with a push-type granular spreader to treat golf course turf,
with ORETF/Aventis exposure data;

5f loading/applying granules by hand (includes information provided by the registrant for
banana acres treated);

6a mixing/loading/applying sprays with alow pressure handwand,;

6b mixing/loading/applying sprays with a backpack sprayer;

6C loading/applying granules with a granular backpack spreader;

7 mixing/loading/applying liquids with a sprinkler can;

8 mixing/loading/applying liquid concentrate by handheld measuring container;

9 dipping seedlingsin liquid formulations; and

10 flagging for granular application with fixed-wing aircraft.

Non-Cancer Worker Risks

Non-cancer risks for workers, based on cholinesterase inhibition, are presented below.
The results of the worker risk assessments with only baseline clothing indicated risk concerns for
every scenario (i.e., most MOEs are lessthan 1, only avery few are above 1, even at the lowest
application rates, and none of the MOESs are above 100). Therefore, to present risks with the
types of worker protection listed on current ethoprop labels and to determine what levels of
protection are needed for new labels as part of the ethoprop reregistration process, the data
summarized in this IRED document presents worker risk assessments where engineering controls
arefeasible (Table 10). For some scenarios and application equipment, engineering controls are
not feasible (such as treatments with hand-held equipment). For these scenarios, the maximum
worker protection is personal protective equipment, and these worker risk results are presented
in Table 11. (For detailed presentations of results, see Ethoprop Revised Human Health Risk
Assessment, Attachment 6, Revised Occupational/ Non-Occupational/Residential Exposure
Assessment for the Reregistration Eligibility Decision, September 2, 1999, as well as Ethoprop:
Revised Occupational/Non-Occupational/Residential Exposure Assessment For Reregistration
Eligibility Decision (RED) Document, May 18, 2000).

Note that for the granular products, the inhalation MOEs are usually lower than the
dermal MOEs. Thus, the inhalation exposure is considered to be the risk driver for granular
products. Conversely, due to the toxic properties of the liquid viathe dermal route of exposure,
for the EC formulation, the dermal MOEs are lower than the inhalation MOEs. Thus, the dermal
exposure is considered to be the risk driver for liquid products.

Granular Formulations

For those granular product scenarios where engineering controls are feasible, which are
generally associated with use on agricultural field crops, such as potatoes, sweet potatoes, sugar
cane and tobacco, the Agency has worker risk concerns for most of the combined (dermal plus
inhalation) exposures (Table 10). For those granular product scenarios where no engineering
controls are possible and only PPE is feasible, which are generally associated with use on
tropical crops, such as bananas, plantains, and pineapples, the Agency also has worker risk
concerns, because none of the combined exposure MOEs are greater than about 11 (Table 11).
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Exposure and risk assessments for workers who are both loaders and applicators are
estimated based on both PHED exposure data (scenario 5a) and exposure data from the product-
specific study submitted by Aventis (scenario 5b). This study, conducted with the granular
ethoprop 10G product, reported passive dosimetry exposure data indicating that worker
exposures are about 6 times greater than those with the Agency PHED exposure data, with
combined short-term loader/applicator MOEs of 1.2 and 7.2, respectively (at alabel rate of 12 Ib
ai/A). Furthermore, this study provided exposure datafor both SureFill Boxes (closed loading
system) and open pour boxes (not an engineering control). Thus, exposure data for workers with
PPE handling open pour boxes are assessed and are detailed in the supporting technical
documents, but are not listed in either Table 10 or 11.

In summary, the dermal MOEs for loaders and/or applicators with maximum PPE (i.e.,
double layer clothing and chemical-resistant gloves) range from 192 to 2574, depending upon
the activity, application rate and acres treated. For these same scenarios, the inhalation MOEs
with arespirator (protection factor of 5) range from 3.1 to 45.6, and the combined dermal and
inhalation MOEs range from 3.1 to 44.6. (For further details see Ethoprop Revised Human
Health Risk Assessment, Attachment 6, Revised Occupational/ Non-Occupational/Residential
Exposure Assessment for the Reregistration Eligibility Decision, September 2, 1999, as well as
Ethoprop: Revised Occupational/Non-Occupational/Residential Exposure Assessment For
Reregistration Eligibility Decision (RED) Document, May 18, 2000.)

Liguid Formulations

For ethoprop liquid formulations, the Agency has risk concerns for dermal risks and most
inhal ation risks across most scenarios. For applications of the EC to agricultural field crops,
such as potatoes, sweet potatoes, and tobacco, the combined dermal and inhalation exposure
scenarios with the highest MOE with engineering controls for mixer/loaders were only about 5
(scenario 2b), and about 9 for those applying the liquid with ground-boom equipment (scenario
4). For scenarios where engineering controls are not feasible (Table 11), which include
treatment of ornamentals, non-bearing citrus plants, tropical fruits, and hand-dipping of citrus
seedlings, the risk estimates indicate even lower MOEs.

Cancer Risks

Cancer risks are also listed for the respective maximum protection scenarios, both
engineering controls (Table 10) and only PPE (Table 11). These cancer risks are based on
custom applicators making 10 applications of ethoprop per year. Thisisthe “typical” number of
applications that custom applicators would make in a year, based on data submitted by Aventis
CropScience and confirmed by the Agency. (For more details on occupational cancer risks,
typical application rates, typical acreages for each crop, and typical numbers of applications per
year, see Ethoprop Revised Human Health Risk Assessment, Attachment 6, Revised
Occupational/Non-Occupational/Residential Exposure Assessment for the Reregistration
Eligibility Decision, September 2, 1999, as well as Ethoprop: Revised Occupational/Non-
Occupational/Residential Exposure Assessment For Reregistration Eligibility Decision (RED)
Document, May 18, 2000.)
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For granular formulations, in those scenarios involving ground equipment where

engineering controls are feasible, some had cancer risks which were lessthan 1 x 10°, and are
not of concern to the Agency, and others greater than 1 x 10° (i.e., 2.0 x 10°t0 5.9 x 10°) (Table
10). Note that cancer risks for pilots applying granulars (scenario 3a) range from 6.9 x 10 to
1.4 x 10*, and these cancer risks are of concern to the Agency. However, the registrant has

agreed to cancel all aerial applications of ethoprop.

For the occupational exposure scenarios with the EC where engineering controls are
feasible (Table 10), most of the cancer risks are greater than 1 x 10, and are thus of concern to
the Agency. The only scenario with engineering controls having cancer risks exceeding 1 x 10
is mixing/loading for chemigation of 350 acres at 12 Ib ai/A (scenario 2a: cancer risk 2.1 x 10%).

For scenarios where engineering controls are not feasible, and only PPE protection is
available to workers (Table 11), cancer risks are greater than 1 x 10 for those
mixing/loading/applying with aliquid backpack sprayer (scenario 6b) and with a sprinkler can
(scenario 7). These scenarios exhibit cancer risks of concern to the Agency. In addition, there
are no data for estimating cancer risks for two of the other hand-held types of equipment,
mixing/loading/applying liquid concentrate by hand-held measuring container (scenario 8) and

hand-dipping citrus seedlings in liquids (scenario 9).

Table 10. Occupational Risksfor Use Scenariosfor which Engineering Controlsare

Feasible
o Risk Estimates with Engineering Controls
Application Acres
Scenario ( é?;t/i) Treated Short-Term MOEs Cancer
Dermal | Inhalation | Combined | (10@pplsiyr)
Mixerg/L oaders
(18) Loading Granulars 6 350 3968 245 24.4 4.6E-6
for Aerial Application by
Fixed-Wing Aircraft 12 1984 12.2 121 9.2E-6
(1b) Loading Granulars 2 52080 322 320 1.8E-7
for Application with a
Tractor-Drawn 6 80 17360 107 107 5.3E-7
Mechanical Spreader 12 8681 53.6 53.3 11E-6
20 (Golf 40 10420 64.3 63.9 8.9E-7
Course Turf)
(2a) Mixing/Loading EC 2 11 31 11 3.4E-5
for Chemigation
6 350 04 10 0.4 1.0E-4
12 0.2 52 0.2 2.1E-4
2 51 132 49 7.6E-6
6 80 17 43.9 16 2.3E-5
12 0.8 22.0 0.8 4.5E-5
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Risk Estimates with Engineering Controls

Application Acres
Scenario ( E;t/i\) Treated Short-Term MOEs Cancer
Dermal | Inhalation | Combined | (20@pplsiyr)
(2b) Mixing/Loading EC 2 5.1 132 49 7.6E-6
for Groundboom
12 0.8 22.0 0.8 45E-5
Applicators
(32) Applying Granulars 6 392 0.64 0.64 6.9E-5
with Fixed-Wing Aircraft 350
12 196 0.32 0.32 1.4E-4
(3b) Applying Granulars 2 4167 49.7 49.1 2.0E-6
with a Tractor-Drawn
12 694 8.3 8.2 1.2E-5
20 (Golf
Course Turf) 40 833 9.9 9.8 1.1E-5
(4) Applying Sprays with 2 8.8 254 8.5 4.4E-6
Groundboom
6 80 29 84.8 2.8 1.3E-5
12 15 424 14 2.7E-5
L oadergApplicators
(58) Loading/Applying 2 3804 43.8 43.3 2.2E-6
Granulars with Tractor-
Drawn Mechanical 6 80 1268 14.6 14.4 6.7E-6
Spreader, with PHED
Exposure Data 12 634 7.3 7.2 1.3E-5
(5b) Loading/Applying 2 1458 7.3 7.3 9.8E-6
Granulars with Tractor-
Drawn Mechanical 6 80 468 24 24 2.9E-5
Spreader, with Aventis
Exposure Data 12 243 12 12 5.9E-5
(5¢) Loading/Applying 20
Granules with Tractor-
Drawn Spreader, with (Gol_lf_ uCr:?)urse 40 761 8.8 8.7 1.1E-5
PHED Exposure Data
Flaggers
(10) Flagging for Aeria 6 11900 278 271 1.4E-6
Applications with 350
Granulars 12 5952 139 136 2.8E-6

31




Table 11. Occupational Risksfor Those Use Scenariosfor which Engineering Controlsare
Not Feasible, and the Maximum Worker Protection is Only Provided with PPE

Risk Estimates with Personal Protective Equipment

Application Acrezs (PPE)
Scenario Rate Treated or
Gallons Short-Term MOEs Cancer
Applied
PP Dermal | Inhalation | Combined (10 applslyr)
L oader/Applicators and Mixer/L oader/Applicators
(5d) Loading/Applying .
- 20Iba/A
Granulars with Push-Type .
Spreader, with PHED (Gol_lf_ lf?f(;urse 5A 19.2 27.8 11.3 4.0E-4
Exposure Data
(5€) Loading/Applying :
? 20 Iba/A

Granulars with Pusi-Type |1 o e 5A 58.3 125 103 1.3E-4
Spreader, with Exposure Turf)
Data from ORETF/Aventis
(5f) Loading/Applying
Granulars by Hand: .
additional registrant data for 55Ibal/A 1A 0.033 6.8 0.033 1.1E-3
ethoprop, bananas/plantains
(5f) Loading/Applying
Granulars by Hand: data
from fipronil study, applied 10.6 Iba/A 5A 134 0.74 0.70 5.9E-4
with spoon to
bananas/plantains
(6a) Mixing/Loading/
Applying Liquids with . :
L ow-Pressure Handwand 51bai/ga 20 gal 0.77 23 0.74 5.0E-5
Sprayer
(6b) Mixing/Loading/
Applying Liquids with 51b ai/gal 20 gd 0.18 23 0.18 9.0E-4
Backpack Sprayer
(6c) Loading/Applying
Granulars (Temik) with 10.6 Ib ai/A 5A 266 7.9 7.6 3.0E-5
Swissmex Backpack
Spreader
(6c) Loading/Applying
Granulars (Fipronil) with
Horstine-Farmery 10.6 Iba/A 5A 44.2 0.76 0.74 19E-4
Microspread Backpack
Spreader
(7) Mixing/Loading/ 3lbai/ga 1gd 0.56 620 0.56 6.7E-5
Applying Liquids with
Sprinkler Can 6 |b ai/gal 1lgd 0.27 310 0.27 1.4E-4
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Risk Estimates with Personal Protective Equipment

Application Acres (PPE)
Scenario Rate Treated or
Gallons Short-Term MOEs

Dermal | Inhalation | Combined | (10 @PpISyr)

(8) Mixing/L oading/
Applying Liquid
Concentrate by Handheld 5.51b ai/gal 1A ND* ND ND ND
Measuring Container
(bananas/plantains)

(9) Dipping Citrus 0.0075

Seedlingsin Liquids Ib ailgal ND ND ND ND ND

! “ND” indicates that no data are available either in PHED or from the registrant for this scenario, even for the
Baseline Clothing scenarios.

d. Post-Application Exposure and Risk
Restricted Entry I ntervals

The current labels for ethoprop list arestricted entry interval (REI) of 48 hours, with the
REI increased to 72 hours in outdoor areas where average rainfall isless than 25 inches per year.
The current labels also specify that ethoprop products be soil incorporated or watered-in; thus,
providing thereis no disturbance of the soil (i.e. digging or hoeing), the Agency has no concerns
for workers re-entering a site treated with ethoprop, provided that they comply with current
REls.

For most field crops, the current labels require that ethoprop be applied pre-plant or at-
plant. The exceptions for this pre-plant/at-plant use pattern include ethoprop applications to
potatoes until emergence of the potato shoots (granulars only), treatment of corn during
cultivation until lay-by (granulars only), to peanut plants at pegging (granulars only), and to
mature tropical/sub-tropical plants, including pineapples (EC only), and bananas and plantains
(both granulars and EC).

For these field crops which may be treated post-plant, only the granular labels specify
post-plant treatment. The current labels specify that corn treatments may be made until layby,
and the granules are to be covered with soil, “by making application immediately ahead of
cultivation equipment.” For treatment of peanuts at-pegging, the labels indicate the “pegging
treatment should be incorporated lightly into the soil.” For potatoes, the EC label indicates “do
not apply once plants have begun to emerge.” All labels specify that potatoes treated pre-
plant/at-plant would require soil-incorporation (generaly to 2 to 4 inches, with the EC |abel
specifying soil incorporation to 4 to 8 inches for nematodes in the Pacific Northwest); however,
the granular labels permit post-plant treatment of potatoes until emergence, and specify “If
applied after planting, apply 1/4 to 1/2 inch of water to incorporate in soil. Uniformity of
application isimportant for best results.” Based on these label instructions involving soil
incorporation, the Agency does not have worker risk concerns for post-application exposures for
those three field crops which may be treated after crop planting.
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Fields treated with ethoprop grown to tropical/sub-tropical plants (pineapples, bananas,
and plantains) are generally not reentered by workers to conduct routine activities required for
the production of the crop soon after the ethoprop applications. For the EC product, aswell asa
24(c) Special Loca Need granular 10G label for Puerto Rico, pineapples may be treated at
various times for plant crops (up to 8 times per year) or ratoon crops (up to 5 times per year)
during the growing season, with applications permitted at 2 month intervals. Because the current
EC and gel |abels establish a 120-day post-harvest interval for pineapples, and there are no other
routine activities in pineapple culture that would contribute to worker exposure, the Agency
generally has no post-application worker risk concerns for the limited number of acres of
pineapples that are hand harvested. Similarly, banana and plantain applications with the granular
products are conducted with a backpack spreader or hand-spreading with a spoon. The current
granular labels specify that ground litter be removed before applying, and to apply evenly; then
irrigation should follow, unless during arainy period; if applications are made during adry
period or if irrigation is not available, then the ethoprop is to be mixed into the soil (top 2 cm or
1 inch) with arake. Once treated by this procedure, there are few cultural practices requiring
reentry to banana and plantain fields. Thus, the Agency has no worker concerns for post-
application exposures for pineapples or bananas and plantains.

Post-Application Assessmentsfor Applicationsto Golf Course Turf

A post-application exposure and risk assessment was conducted for turf management
professionals (e.g., conducting mowing and movement of pins). When using both tractors and
push-type mowers following application of rates of 10 and 20 Ibs ai/A, REIs of 10 days or longer
were required before the MOEs would be greater than 100 and the workers could re-enter to
conduct such activities as mowing and maintenance (i.e., the calculated REIs are 10 days after
treatments following applications of 10 |b ai/A, and 17 days following applications of 20 Ib
ai/A).

In addition, post-application cancer risks were also calculated for these turf management
professionals. Using the Agency-selected transferability factor as a basis for the cancer risk
assessment (see the Ethoprop: Revised Occupational/Non-Occupational/Residential Exposure
Assessment For Reregistration Eligibility Decision (RED) Document, May 18, 2000), all cancer
risks were lessthan 3.1 X 107 on the day of application.

e. Non-Occupational Exposure and Risk

Ethoprop is not registered for use on general turf or sod (these uses were taken off the
labelsin 1995), or for applications to vegetable gardens, home ornamentals, or other residential
uses, but it isregistered for use on golf course turf. Thus, to conduct the non-occupational
exposure and risk assessments for ethoprop, an assessment was conducted to quantify golfer risk
following ethoprop treatment of golf course turf, including treatment of the entire golf course,
fairways and roughs, in addition to tees and greens. On the day of ethoprop treatment at 10 and
20 Ibs ai/A, the calculated MOEs for golfers were 70 and 35, respectively. To exceed MOES of
100, the risk assessment indicated that 4 or 10 days needed to elapse after these respective 10
and 20 Ibs ai/A application rates before golfers could enter ethoprop treated areas.



The cancer risks associated with golfer exposures were also calculated. The cancer risks
were lessthan 1.0 x 107, and therefore are not of concern to the Agency.

f. Incident Reports

The review of the incident report databases for ethoprop lists some occupational
instances in which symptoms have been reported, including evidence of cholinesterase
inhibition. Inthe OPP Incident Data System, 6 incidents were listed, including ingestion by an
adult and child, as well as reports involving pesticide handlers, with 2 of 4 handler incidents not
providing information on the symptoms, and the other 2 incidents reporting “ dizziness, nausea,
headaches, vomiting, and pinpoint/constricted pupils.” According to information available from
the National Pesticide Telecommunications Network (NPTN), of top 200 chemicals with calls
received by the NPTN, ethoprop was “ranked 182™ with 13 incidents in humans reported and 3
incidents in animals (mostly pets).” Based on a survey of the Poison Control Centers, the
information indicated that ethoprop was likely to result in “... above average evidence of effects
.... nearly twice as likely to require hospitalization as did cases due to other cholinesterase
inhibitors.” However, the information from these three sources is based on arelatively small
number of incidents.

In addition, there are reports of incidents available from the California Department of
Food and Agriculture. Based on their records, ethoprop was ranked “ 76" as a cause of systemic
poisoning in California.” In all, 11 cases were reported, all in 1989. Among these cases, 8
persons exhibited systemic illnesses from their exposure to ethoprop, although only 1 person was
hospitalized. Of these 8 persons, one was aworker performing ground application, and the
remaining 7 cases were people exposed in asingle incident by drift from an air-blast application
onto soil. Thisincident was further investigated by the California Department of Environmental
Health, which reported that there were incidents of headache, diarrhea, runny nose, sore throat,
burning/itching eyes, fever, and hay fever or asthma attacks. These symptoms were partly
attributed to the presence of n-propyl mercaptan, an ethoprop contaminate/degradate with a
strong, offensive odor. Note also that the incident resulted from air-blast application to soil, but
thistype of equipment isno longer listed on ethoprop labels.

There are also some more recent incident reports from the State of Washington (3
“possible” casesinvolving Mocap 10G granules). In addition, there are reports from the State of
Oregon (2 cases, each involving workers exposed to various pesticides, including ethoprop, and
one other case involving wind drift towards a home adjacent to a nursery, before the ethoprop
was disced into soil, in which 1 adult and 2 children showed symptoms).

The information available indicates that when ethoprop incidents have been reported, the
incidents have a higher probability of resulting in more serious health outcomes (such as
hospitalizations) than other OPs. However, the Agency only has alimited number of human
incident reports from which to base conclusions on the safety of ethoprop when used in
accordance with label requirements.
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4. Aggregate Risk

An aggregate risk assessment involves multiple routes of exposure, including food,
drinking water, and non-occupational (residential and recreational [i.e., golfer]) exposures.
Generally, al risks from these exposures must be less than 100% of the respective PAD, or have
MOEs which are greater than 100, to be not of concern to the Agency. (Seethe 1999 Ethoprop
Revised Human Health Risk Assessment, for detail s concerning the aggregate risk assessments.)

Acute

The acute aggregate risk assessment, by definition, addresses the one-day oral exposure,
and for ethoprop, includes only the combined risk from dietary exposures viafood and drinking
water routes. Asindicated in Table 4, acute dietary (food) risk consumes 75% of the acute PAD
for al infants less than 1 year old (the most highly exposed population subgroup). Based on this
level of exposure, the calculated acute risk DWLOC is 0.6 ppb for infants less than 1 year old.
Asindicated in Table 5, the estimated acute (peak) drinking water estimated concentrations
(DWECS) are 127 ppb for surface water sources, and 10.1 ppb for ground water sources where
applicationswere made at 8 Ib ai/A. Thus, both the surface and ground water DWECs exceed
the acute DWL OC,; therefore, an acute aggregate assessment was not conducted. Since adequate
drinking water monitoring data are not available for ethoprop, the acute aggregate assessment is
based on estimated concentrations of ethoprop in drinking water from screening level models,
and may be lower than currently predicted.

Chronic (Non-Cancer)

The Agency defines a chronic (non-cancer) aggregate, long-term risk assessment as
involving continuous exposures of greater than 6 months in duration. Since a chronic
recreational exposure is not anticipated, the chronic (non-cancer) aggregate risk assessment for
ethoprop includes only food and drinking water routes of exposure. Asindicated in Table 4,
chronic (non-cancer) dietary (food) risk consumes 1.2% of the chronic PAD for children 1-6
years old (the most highly exposed population subgroup), and 1.0% for all infants less than 1
year old. Based on these levels of exposure, the calculated chronic (non-cancer) risk DWLOC is
1.0 ppb for infantsless than 1 year old. Asindicated in Table 6, the estimated chronic (average)
drinking water estimated concentrations (DWECS) are 25 ppb for surface water sources, and 25
ppb for ground water sources from golf course uses and 10.1 ppb for ground water sources where
applicationswere made at 8 |b ai/A. Both the surface and ground water DWECs exceed the
chronic (non-cancer) DWLOC,; therefore, an chronic (non-cancer) aggregate assessment was not
conducted. Since adequate drinking water monitoring data are not available for ethoprop, the
chronic (non-cancer) aggregate assessment is based on estimated concentrations of ethoprop in
drinking water from screening level models, and may be lower than currently predicted.

Chronic (Cancer)
By definition, the carcinogenic aggregate risk assessment includes food, drinking water,
and non-occupational/recreational (golfer) exposures. Because the Agency’s level of concern

was aready exceeded for golfer risk, a carcinogenic aggregate assessment was not originally
performed. However, if exposure from golf course uses is excluded, a carcinogenic aggregate
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risk assessment would be based on food and drinking water routes of exposure. The
carcinogenic dietary (food) risk was 1.1 x 10°® for the general U.S. population. From this
exposure, the calculated chronic (cancer) risk DWLOC is 1.0 ppb. Asindicated in Table 7, the
estimated chronic (average) drinking water estimated concentrations (DWECS) are 13 ppb for
surface water sources, and 10.1 ppb for ground water sources where applications were made at 8
Ib ai/A. Both the surface and ground water DWECSs exceed the chronic (cancer) DWLOC;
therefore, a carcinogenic aggregate assessment, even with non-occupational/recreational (golfer)
exposures excluded, is of concern to the Agency. Since adequate drinking water monitoring data
are not available for ethoprop, the chronic (cancer) aggregate assessment is based on estimated
concentrations of ethoprop in drinking water from screening level models, and may be lower
than currently predicted.

Short-Term and | ntermediate-Term

By definition, the short-term aggregate risk addresses exposure durations of 1 day to 1
month, and intermediate-term aggregate risk addresses exposure durations of 1 to 6 months. For
ethoprop, short- and intermediate-term aggregate risk includes food, drinking water, and non-
occupational/recreational (golfer) routes of exposure. Since the MOEs for golfer exposure
already exceeded the target MOE and are of concern, the exposures for food, drinking water, and
non-occupational/recreational activities were not combined, and these short- and intermediate-
term aggregate assessments were not conducted. However, if exposure from golf course uses are
excluded, the short- and intermediate-term aggregate risk assessment would be based on food
and drinking water exposure only, and would be identical to the chronic dietary aggregate risk
assessment discussed above.

B. Environmental Risk Assessment

For detailed discussions of the environmental risk assessment, see the Environmental
Fate and Effects Division RED Chapter for Ethoprop (October 5, 1998, with addenda dated
10/18/98, 2/18/99, 8/30/99, and 4/24/00), which is available in the Public Docket and the
Agency’ s web page (www.epa.gov/pestidices/op). A summary of ecological risk concernsis
presented below.

1. Environmental Fate and Transport

Ethoprop is a soluble (aqueous solubility: 843 ppm), somewhat volatile (vapor pressure:
3.5x 10* mm Hg at 26°C) insecticide/nematicide. Based on laboratory data, ethoprop isfairly
persistent; however, in field studies, dissipation was more rapid than expected, especialy under
warm, moist conditions. The difference in half-lives between laboratory and field studies may
be partially due to leaching/runoff, as well asto the increased soil moisture and temperature in
the field soils, which might result in increased microbial degradation and volatilization.

Because of its high solubility and moderately low soil sorption potential (K4 2.1 L/kgin
silt loam soil; K, 1.08-3.78), ethoprop has the potential to contaminate surface water through
dissolved runoff. Ethoprop is, however, either mechanically incorporated or watered into the
soil, which will reduce the runoff potential. Its persistence and mobility in laboratory studies
suggest that ethoprop and its degradates could also pose a threat to ground water resources.
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Ethoprop is stable to hydrolysis, and does not readily undergo photodegradation in water
or on soil. The results from the available aerobic soil metabolism study established a half-life of
100 days. At 252 days post-treatment, 24.8% of the applied radioactivity was undegraded
ethoprop. The major degradate was CO, (accounting for 53.9% of the applied radioactivity by
the end of the study); the major nonvolatile degradates were identified as O-ethyl-S-methyl-S-
propylphosphorodithioate (SME), O-ethyl-O-methyl-S-propyl phosphorodithioate (OME), and
O-ethyl-S-propyl phosphorothioate (M 1), with the measured amount of each accounting for less
than 4% of the applied, at every sampling interval. In addition, an anaerobic soil metabolism
study showed a similar rate of degradation, with the half-life of approximately 100 days. During
the 56-day anaerobic incubation test, atotal of 2.25% of the radioactivity had been volatilized,
and 10.5% was remaining in the soil in an unextractable form. The degradates OME and M1
each accounted for less than 1% of the applied radiolabeled parent ethoprop.

Ethoprop is considered to be mobilein soil. The Freundlich K, values determined from a
batch equilibrium study were found to be moderately low, suggesting alimited potential for
sorption to soil. The reported ethoprop K, values increase with an increase in the amount of
organic carbon in the soils. Mobility information on M1 indicates that it also is highly mobile;
however, the mobility of the other degradates (OME, SME, and S,S-dipropylphosphorodithioate
[M2]) is not known; however, the similarities in structure of these compared with parent
ethoprop and M1 suggest that these other three degradates will all have similar, moderately low
soil sorption values.

An aerobic agquatic metabolism laboratory study was conducted with sediment/water
systems. The reported data indicated a half-life value 75 days in the sand sediment/water
system, and a half-life of 90 daysin the silt loam sediment/water system. Nonextractable residue
amounts were reported, and in addition, specific degradates were analyzed. Of the degradates,
M1 was identified as the degradate reported to be present at the greatest concentration, but it was
never reported at greater than about 1% at any of the timeintervals of analysis.

In alaboratory volatility study, the resulting volatiles comprised only a small amount of
the applied dose, with parent ethoprop being about one-quarter to one-half of the volatile
components on day 7, the last day of sampling. The vapor pressure of ethoprop is considered to
be somewhat moderate (3.5 x 10* mm Hg), and it hasaHenry’s Law Constant which is
moderately low (1.5 x 10" atm m*/mol), suggesting that ethoprop would not be expected to
volatilize from water to any great extent.

2. Ecological Risk Assessment Analysis

The Agency’ s ecological risk assessment compares toxicity endpoints from ecological
toxicity studies to estimated environmental concentrations (EECs) based on environmental fate
characteristics and pesticide use data. To evaluate the potential risk to nontarget organisms from
the use of ethoprop products, the Agency calculates a Risk Quotient (RQ), which istheratio of
the estimated exposure concentration to the toxicity endpoint values, such as the median lethal
dose (LDg,) or the median lethal concentration (LC,,). These RQ values are then compared to
the Agency's levels of concern (LOCSs), which provide an indication of the relative risk that the
particular pesticide and/or use may pose for nontarget organisms. LOCs address the following
risk presumption categories: (1) acute high: the potential for acute risk is high and regulatory
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action may be warranted, in addition to restricted use classification; (2) acute restricted use: the
potential for acute risk is high, but may be mitigated through restricted use classification; (3)
acute endangered species: endangered species may be adversely affected; and (4) chronic risk:
the potential for chronic risk is high and regulatory action may be warranted. Currently, the
Agency does not perform assessments for acute or chronic risks to nontarget insects (except
bees), or chronic risk to birds or mammals from granular formulations.

a. Ecological Hazard Profile

The testing data for terrestrial animals showed that ethoprop is moderately to very highly
toxic. Datafor birds showed ethoprop to be moderately to very highly toxic, in both acute and
subacute testing. The effects in avian reproduction testing included reductionsin eggs laid, eggs
set, viable and live embryos, and in live embryos at 3 weeks. The Agency has determined that
these avian reproduction studies must be repeated, because these data are necessary to fulfill the
test guideline. The results of acute studies on mammals indicated that ethoprop is highly toxic to
rats from both acute oral and dermal routes of exposure. Ethoprop is aso reported to be
moderately toxic to honey bees.

The laboratory data for freshwater fish showed variable results which indicated that
ethoprop is slightly to highly toxic in acute tests, with most data showing moderately toxic
effects. Ethoprop also has a potential to affect freshwater fish in chronic tests, with significant
effectson larval growth. For freshwater invertebrates, ethoprop is very highly toxic in acute
tests, and it significantly reduced both growth and reproduction in chronic tests. For
estuarine/marine fish, ethoprop is highly to very highly toxic in acute tests, and in chronic tests,
ethoprop significantly affected growth as well as juvenile and embryo survival. In testing with
estuarine/marine invertebrates, ethoprop isin general, moderately to very highly toxic in acute
tests, and significantly reduced the numbers of offspring produced per female and significantly
reduced the growth of male offspring in chronic tests, and in another chronic study, caused a
reduction in survival.

b. Risk to Birdsand Mammals

In assessing the ecological risks, the Agency calculates risk quotient (RQ) values, and
compares these values with the levels of concern (LOCs). For acute high risks, the Agency has
concernsif the RQs to terrestrial species exceed 0.5; for acute risks that may be mitigated
through restricted use classification, the Agency has concerns if RQs exceed 0.2; for acute risks
to endangered species, the Agency has concerns if the RQs exceed 0.1; and for chronic risks and
chronic effects that may occur in endangered species, the Agency has concernsif the RQs
exceed 1.0. Based on the results of the ecological risk assessments for terrestrial animals, the
Agency has concerns regarding both the acute and chronic risks of ethoprop to both terrestrial
birds and mammals. (See the Environmental Fate and Effects Division RED Chapter for
Ethoprop [October 5, 1998] for detail s concerning the exposure methods and risk calculations.)

The ecological risk assessments for terrestrial animals assume that the nongranular
(liquid) products are applied by broadcast applications, and that granular products are applied by
either broadcast or banded or in furrow applications. For broadcast applications, the ethoprop is
applied onto the soil surface, but not soil incorporated. For the risk assessments where there are
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banded or in furrow applications, the assessments assume that soil incorporation immediately
after application results in 15% of the product remaining on the soil surface and is available to
expose terrestrial species.

Avian Risk

For the liquid products, the acute high risk and chronic avian LOCs are exceeded for
single broadcast applications. At the 1 |b ai/A application rate, the acute RQs range from 0.5 to
7.3, and the chronic RQs range from 2.0 to 32. At the remaining maximum registered
application rate of 12 Ib ai/A, the ranges are 5.4 to 87.3 for acute RQs, and 24 to 384 for the
chronic RQs.

In addition, RQs for the liquid products have also been calculated for multiple broadcast
applications (for use on both pineapples and golf course turf [note that golf course turf use has
since been voluntarily cancelled]). At two applications at arate of 6 |b ai/A, the acute and
chronic avian risks are also exceeded, with the acute RQs ranging from 5 to 73 for the maximum
EEC, and 2 to 35 for time-weighted average EECs. The respective chronic RQs ranged from 20
to 319 for maximum EECs, and 10 to 156 for time-weighted average EECs.

For granular products, the risk assessments for broadcast applications indicated that the
acute risk avian LOC is exceeded, with RQs ranging from 0.2 to 27.8 at an application rate of 1.5
Ib ai/A, and ranging from 1.5 to 222 at the registered maximum application rate of 12 Ib ai/A. In
addition, for banded/in-furrow applications at the maximum application rates of 2 Ib ai/A to 12
Ib ai/A, the acute RQs range from 1.1 to 3.0 for waterfowl, from 10.1 to 28.2 for upland
gamebird, and from 161.6 to 452.7 for songbirds.

Ethoprop was reported to have been implicated in at least one bird kill, in which 9 adult
Canada Geese died in Georgia. Ethoprop was detected in the gastrointestinal tracts of the geese,
and the brain cholinesterase activity was inhibited in the three birds tested. (For additional
details concerning this bird kill incident, see the August 30, 1999 addendum to the
Environmental Fate and Effects Division RED Chapter for Ethoprop document.)

Mammalian Risk

For the liquid products, the acute high risk LOC is exceeded for single broadcast
applications for all feed items other than seeds, at application rates equal to or above 3 1b ai/A,
with acute RQs for other than seeds ranging from 0.50 to 1.10. The chronic LOC is exceeded for
al feed items other than seeds at application rates equal to or above 1 Ib ai/A, with chronic RQs
for other than seeds ranging from 4.5 to 8.0. At an application rate of 3 |b ai/A, the chronic LOC
is exceeded for al feed items, with chronic RQs ranging from 1.5 to 24.0.

For banded/in-furrow granular applications, the acute high risk mammalian LOC is
exceeded at the registered maximum application rates for some of the crops assessed. At
application rates from 2 |b ai/A to 12 Ib ai/A, the acute RQs for the various crops and size classes
of mammalian species assessed for the granular ethoprop products range from 0.4 to 77.4.
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c. Risk to Aquatic Species

For aquatic species, the water concentration model is based on the crops and the
respective maximum application rate on the labels. The aquatic LOCs that the Agency utilizes
asrisk thresholds are dightly different from the terrestrial LOCs listed above; for acute high
risks, the Agency has concernsif the RQs to aguatic species exceed 0.5; for acute risks that may
be mitigated through restricted use classification, the Agency has concerns if RQs exceed 0.1,
for acute risks to endangered aguatic species, the Agency has concerns if the RQs exceed 0.05;
and for chronic risks and chronic effects that may occur in aquatic endangered species, the
Agency has concernsif the RQs exceed 1.0. Based on the ecological risk assessment which have
been conducted for ethoprop and these levels of concern, the Agency has both acute and chronic
ecological risk concerns regarding ethoprop exposures to both freshwater fish and invertebrates,
as well as both marine/estuarine fish and invertebrates. The only use of ethoprop that does not
result in risks of concern to aquatic speciesisthe dit treatment to golf courses with RQ of 0.0;
however, ethoprop use on golf courses has since been cancelled.

Risk to Freshwater Fish

The acute RQ values reported for freshwater fish range from 0.05 to 0.4; therefore, for
some crops, the Agency has restricted use and endangered species risk concerns, but not acute
high risk concerns. The chronic risk LOC is exceeded for most modeled crop uses, because the
chronic RQs to freshwater fish range from 0.58 to 5.6.

The Agency aso assessed fish kill incident reports for ethoprop. Six fish kills have been
reported, of which three were attributed to the use of ethoprop on golf course turf. While the
direct cause of the other three incidents are not determined, ethoprop use on tobacco and/or corn
in the area may have been a contributing factor. Details concerning these seven fish kills are
reported in the EFED environmental risk assessment (see Environmental Fate and Effects
Division RED Chapter for Ethoprop [October 5, 1998, with addenda dated 10/18/98, 2/18/99,
8/30/99, and 4/24/00]).

Risk to Freshwater | nvertebrates

The acute high risk LOC is exceeded for most crops, and the acute restricted use LOC is
exceeded for all agricultural crops, with the acute RQ for freshwater invertebrates ranging from
0.34t0 3.1. Thechronic LOC isexceeded for all agricultural uses, with chronic RQs for
freshwater invertebrates ranging from 17.5 to 168.8.

Risk to Estuarine and Marine Animals

The Agency aso has concerns for the risks of ethoprop to marine and estuarine fish and
invertebrates. For all the uses, the acute high risk LOC and the chronic LOC are exceeded for
estuarine/marine fish, with acute RQs for fish ranging from 2.4 to 21.4 and chronic RQs ranging
from 2.4 to 21.7. Estuarine/marine invertebrates are more sensitive; thus, the acute RQs range
from 2.3to0 21.1, and chronic RQs range from 38.9 to 375. Because the guidelineis not fulfilled,
an estuarine/marine fish life-cycle test is required for ethoprop.
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Risksto Other Organisms

Because ethoprop is moderately toxic to honeybees, precautions with respect to spray
drift to flowering plants should be followed. The ecological risk assessment did not indicate any
apparent risks to aquatic plants that are associated with the current uses and rates of ethoprop.

The risk assessments for aquatic vertebrates assume that amphibians exhibit similar
toxicity profilesto the toxicity data which are available for fish. In addition, the risk
assessments also make the assumption that avian and reptilian toxicity are similar.

d. Risksto Endangered Species

Endangered species LOCs for ethoprop are exceeded for birds, mammals, and both
freshwater fish and invertebrates and estuarine fish. However, there are no estuarine
invertebrates which are Federally listed as endangered species. While moderately toxic to
insects, as indicated by the honeybee toxicity data, Federally listed insects are not likely to be
exposed from the remaining uses of ethoprop, based on the risk mitigation measures to be
implemented as part of the ethoprop IRED.

The U.S. Fish and Wildlife Service (FWS) has assessed the potential impacts of ethoprop
on endangered species. In 1983, under EPA’s“Corn Cluster” consultation, risks to birds,
mammals, fish, reptiles, and aquatic species were triggered as being in jeopardy. Also in 1983,
ethoprop was evaluated under the “ Soybean Cluster” consultation, and triggered risksto birds,
fish, and aquatic invertebrates (note that soybeans have subsequently been dropped from
ethoprop labels). In acase-by-case consultation in 1987 for grapes and brussels sprouts, similar
concerns for individual endangered species were listed (note that grapes and brussels sprouts
have al so subsequently been dropped from ethoprop labels). Ina*“reinitiation” of the assessment
for al cropsin 1989, the FWS found jeopardy to endangered birds and seven fish species, and
provided several Reasonable and Prudent Alternatives to remove the jeopardy determination. In
addition, the FWS had Reasonable and Prudent Measures (RPMs) to reduce incidental take of 24
fish species, 25 mussel species, two aguatic crustaceans species, and one bird specie. These
consultations and the findings expressed in the Opinions, however, are based on old labels and
application methods, less refined risk assessment procedures, and an older approach to
consultation which is currently being revised through interagency collaboration. Because the
Agency’s current assessment of ecological risks uses both more refined methods to define
ecological risks of pesticides and new data, such as that for spray drift, the RPMsin the
Biological Opinion(s) may need to be reassessed and modified based on these new approaches.
(See the August 30, 1999 addendum to the Environmental Fate and Effects Division RED
Chapter for Ethoprop document for additional details concerning each of the respective
endangered species identified in the various consultations with FWS.)

The Agency is currently engaged in a Proactive Conservation Review with FWS and the
National Marine Fisheries Service under section 7(a)(1) of the Endangered Species Act. The
objective of thisreview isto clarify and develop consistent processes for endangered species risk
assessments and consultations. Subsequent to the completion of this process, the Agency will
reassess the potential effects of ethoprop use to Federally listed threatened and endangered
species. At that time, the Agency will also consider any regulatory changes implemented as a
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result of the ethoprop IRED. Until such time asthis analysisis completed, the overall
environmental effects mitigation strategy articulated in this document and any County Specific
Pamphlets (described in Section 1V of this IRED document) which address ethoprop, will serve
as interim protection measures to reduce the likelihood that endangered and threatened species
may be exposed to ethoprop at levels of concern.
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V. Interim Reregistration Eligibility and Risk Management Decisions
A. Determination of Interim Reregistration Eligibility

Section 4(g)(2)(A) of FIFRA callsfor the Agency to determine, after submissions of
relevant data concerning an active ingredient, whether products containing an active ingredient
are eligiblefor reregistration. The Agency has previously identified and required the submission
of the generic (i.e., active ingredient-specific) data required to support reregistration of products
containing ethoprop active ingredients.

The Agency has completed its assessment of the dietary, occupational (except for the EC
formulation), non-occupational, and ecological risks associated with use of ethoprop. Because
there are no residential uses, aresidential risk assessment was not conducted, but a non-
occupational risk assessment was conducted for golfers, who may be exposed following golf
course applications. Note also that the ethoprop-specific dietary risk assessment has not
considered the cumulative effects of OPs as aclass. Based on areview of available dataand
public comments on the Agency’ s assessments for the active ingredient ethoprop, the Agency
has sufficient information on the human health and ecological effects of ethoprop to make
interim decisions as part of the tolerance reassessment process under FFDCA and reregistration
under FIFRA, as amended by FQPA. The Agency has determined that ethoprop is eligible for
reregistration, except for the EC formulation, provided that: (i) current data gaps and additional
data needs are addressed; (ii) the risk mitigation measures outlined in this document are adopted,
and label amendments are made to reflect these measures; and (iii) the cumulative risks
considered for the OPs support afinal reregistration eligibility decision (RED). The Agency is
not making areregistration eligibility decision of the emulsifiable concentrate formulation at this
time. Certain conditions stipulated in this IRED document need to be fulfilled in order for the
Agency to make areregistration eligibility decision for thisformulation. Label changes are
described in Section V. Appendix B identifies the generic data requirements that the Agency
reviewed as part of itsinterim determination of reregistration eligibility of ethoprop, and lists the
submitted studies that the Agency has found acceptable.

Although the Agency has not yet considered cumulative risks for the OPs, the Agency is
issuing this interim assessment now in order to identify risk reduction measures that are
necessary to support the continued use of ethoprop. Based on its current evaluation of ethoprop
alone, the Agency has determined that ethoprop products, unless labeled and used as specified in
this document, would present risks inconsistent with FIFRA. Thus, should aregistrant fail to
implement any of the risk mitigation measures identified in this document, the Agency may take
regulatory action to address the risk concerns from use of ethoprop.

When the cumulative assessment is conducted, the Agency will address any outstanding
risk concerns. For ethoprop, if al changes outlined in this document are incorporated into the
labels, then all current risks will be mitigated. But, because thisis an IRED, the Agency may
take further actions, if warranted, to finalize the reregistration eligibility decision for ethoprop
after considering the cumulative risks of the OP class. Such an incremental approach to the
reregistration process is consistent with the Agency’s goal of improving the transparency of the
reregistration and tolerance reassessment processes. By evaluating each OP in turn and



identifying appropriate risk reduction measures, the Agency is addressing the risks from the OPs
in astimely amanner as possible.

Because the Agency has not yet finalized its consideration of the cumulative risks for the
OPs, this IRED does not fully satisfy the reassessment of the existing ethoprop food residue
tolerances as called for by FQPA. When the Agency has completed its consideration of the
cumulative risks for the OPs, ethoprop tolerances will be reassessed in that light. At that time,
the Agency will consider ethoprop, along with the other OP pesticides, to complete the FQPA
requirements and make afinal reregistration eligibility decision. By publishing thisinterim
decision on reregistration eligibility and requesting mitigation measures now for the individual
chemical ethoprop, the Agency is not deferring or postponing FQPA requirements; rather, EPA
istaking steps to assure that uses which exceed FIFRA’s unreasonable risk standard do not
remain on the label indefinitely, pending completion of assessment required under the FQPA.
This decision does not preclude the Agency from making further FQPA determinations and
tolerance-related rulemakings that may be required on this pesticide or any other in the future.

If the Agency determines, before finalization of the RED, that any of the determinations
described in this IRED are no longer appropriate, the Agency will pursue appropriate action,
including reconsideration of any portion of this IRED.

B. Summary of Phase 5 Comments and Responses

When making its interim reregistration decision, the Agency took into account all the
comments received during Phase 5 of the OP Public Participation Process. These comments and
the Agency’ s Response to Comments document are available in the Public Docket and/or the
Internet (www.epa.gov/pesticides/op).

A total of nineteen comment letters were received during Phase 5. Fourteen of these
letters were received from individual growers or groups, with each of these supporting continued
use of ethoprop. However, another letter was received from an individual in the Department of
Fisheries and Wildlife at Michigan State University expressing concern regarding ethoprop,
reguesting its withdrawal from all agricultural uses and also that a substitute be found for turf
use, due to its health threat to fish and wildlife populations.

Comments were al so received from the Pineapple Growers Association of Hawaii, the
International Banana Association, and two letters from the National Potato Council concerning
uses, application rates and frequencies, and agricultural practices. The Agency has evaluated the
information provided by the commenters, and has found it useful in understanding the use of
ethoprop. The Agency has considered the views expressed and has taken the information into
account when making the IRED concerning ethoprop use.
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C. Regulatory Position
1. FQPA Findings
a. “Risk Cup” Determination

As part of the FQPA tolerance reassessment process, the Agency assessed the risks
associated with the organophosphate ethoprop. The assessment was for this individual
organophosphate, and does not attempt to fully reassess these tolerances as required under
FQPA. FQPA requiresthe Agency to evaluate food tolerances on the basis of cumulative risk
from substances sharing a common mechanism of toxicity, such as the toxicity expressed by the
OPs through a common biochemical interaction with the cholinesterase enzyme. The Agency
will evaluate the cumulative risk posed by the entire class of OPs once the methodology is
developed and the policy concerning cumulative assessments is resolved.

The Agency has determined that the dietary risk from exposure to ethoprop is within its
own “risk cup.” In other words, if ethoprop did not share a common mechanism of toxicity with
other chemicals, the Agency would be able to conclude today that the food tolerances for
ethoprop meet the FQPA safety standards. In reaching this determination concerning the FQPA
safety standards, the Agency has considered the avail able information on the special sensitivity
of infants and children, as well as both the chronic and acute food exposure. An aggregate
assessment was conducted for exposures through food and drinking water. Based on the results
of this aggregate assessment, the Agency has determined that the human health risks from these
combined exposures are considered to be within acceptable levels. While the combined risks
from al exposuresto ethoprop “fill” the aggregate risk cup, the water exposures are based on
modeling estimates and the food exposures reflect hypothetical residues below the level of
detection of the analytical methodology. The Agency has determined these modeling estimates
overestimate the actual drinking water and food exposures, and the Agency, therefore, has made
aregulatory determination that ethoprop does “fit” within the dietary risk cup. Except for those
tolerances that are to be revoked, the current ethoprop tolerances will remain in effect and
unchanged until afull reassessment of the cumulative risk from all organophosphate pesticidesis
considered.

b. Tolerance Summary

Tolerances for residues of ethoprop in/on plant raw agricultural commodities are to
continue to be expressed in terms of parent ethoprop alone (O-ethyl-SS-
dipropylphosphorodithioate) [40 CFR 8180.262 (a) and (b)]. Asdetailed in Table 2, the residues
of toxicological concern for primary and rotational crops include parent ethoprop and
Metabolites I, 111, and IV (respectively, SME, OME, and M1). However, the studies which
have been submitted to date concerning the data to satisfy the magnitude of the residue
guidelines have contained only residue data for the parent ethoprop and Metabolite IV (M1).
Also, the studies accepted by the Final Registration Standard and Tolerance Reassessment
(FRSTR,; issued in 1987) reported data only on parent ethoprop. Because of these limitations,
the dietary exposure assessment conducted to support the ethoprop IRED used the avail able data
on ethoprop and Metabolite 1V, and included conservative assumptions regarding the levels of
Metabolites 11 and I11 from metabolism study data. (For further details, see Section I11.A.1.d of
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this IRED document, or the 1999 Ethoprop Revised Human Health Risk Assessment, Executive
Summary, aswell asits Attachment 4. Response to the USDA Comments to EPA’s Monte Carlo
Dietary Exposure Estimate for Ethoprop and Using Further Refinements.)

While the current tolerance levels of ethoprop are expressed in terms of parent ethoprop
alone, the Agency concludes that the tolerance expression should include al ethoprop residues of
toxicological concern. Therefore, to support the reregistration of ethoprop uses, the registrant
must:

. Conduct residue field trials on snap beans, cabbage, and potatoes, and submit for each
crop, two field trials in representative geographic locations.
. Determine residues of parent ethoprop and metabolites|l, 11 and 1V, and must submit

residue analytical methods along with the field trial data.
. Provide supporting storage stability data.

After the data have been submitted and reviewed by the Agency, the decision to include
metabolites I, I1l and 1V in the risk assessment and tol erance expression may be revisited. Also,
additional field trial data may be required to support the remaining registered uses.

Note that the term “reassessed tolerances,” as used in this section of the IRED, is not
meant to imply that the tolerances have been reassessed as required by FQPA. These tolerances
may only be reassessed once the cumulative risk of al of the OPsis considered, as required by
FQPA. Rather, this ethoprop IRED provides “reassessed” tolerance levels for various
commodities, as supported by submitted residue data, only for the single OP chemical ethoprop,
and EPA will finalize these tolerances after considering the required cumulative risks for all the
OPs.

Tolerances Listed Under 40 CFR 8180.262 (a)

Sufficient data are avail able to determine the adequacy of the established tolerances on
the following commodities. bananas, beans (lima and snap), cabbage, corn (fodder, forage,
fresh, and grain), cucumbers, pineapples, potatoes, sug