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PREVENTION, PESTICIDES AND TOXIC
SUBSTANCES
MEMORANDUM
DATE: July 31, 2006

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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Dear Registrant:

Thisisto inform you that the Environmental Protection Agency has completed its review
of the available data and public comments related to the revised human health risk assessment for
the organophosphate pesticide chlorethoxyfos. The attached document entitled, “Report on
FQPA Tolerance Reassessment and Interim Risk Management Decision for Chlorethoxyfos’
summarizes the Agency's assessment of the dietary and occupationa risk from chlorethoxyfos.
Based on itsreview, EPA has identified risk mitigation measures believed necessary to address the
human health risks associated with the current use of chlorethoxyfos. These risk mitigation
measures can be found in the attached document.

The major means by which the Agency reassesses tolerances is through its reregistration
process. Each pesticide registered prior to 1984 is subject to a comprehensive evauation of its
effects on human health and the environment. Such an evaluation includes a determination of
whether the tolerances are safe. Since chlorethoxyfos was registered after 1984, it is not subject
to reregistration. However, chlorethoxyfos tolerances are subject to reassessment in accordance
with the Federal Food, Drug, and Cosmetic Act (FFDCA) as amended by the Food Quality
Protection Act of 1996 (FQPA). FQPA requires EPA to re-evaluate existing tolerances to ensure
that children and other sensitive subpopulations are protected from pesticide risk.

At the time chlorethoxyfos was registered, it was granted a conditional registration
contingent on the submission of dermal and inhalation toxicity studies and handler exposure
studies. The Agency decided, in addition to reassessing chlorethoxyfos tolerances, to conduct an
occupational risk assessment incorporating the results of the data submitted as a condition of
registration. These data have been reviewed and considered in the updated occupational risk
assessment.

The Agency has not conducted a new risk assessment for the effects of chlorethoxyfos on



non-target species (e.g., fish and birds) since it believes that the conclusions reached at the time of
theinitial decision to register chlorethoxyfos in 1995 remain unchanged.

The "Report on FQPA Tolerance Reassessment Progress and Interim Risk Management
Decision for chlorethoxyfos' is based on the revised human health assessment, updated technical
information, and public comments received by the Agency, al of which are available in the
chlorethoxyfos public docket. The docket includes both the preliminary and revised risk
assessment for chlorethoxyfos as well as comments on the risk assessments submitted by the
genera public and stakeholders. The Agency did not receive comments on the revised risk
assessment or risk mitigation proposals during the Phase 5 Risk Management comment period
which ended October 18, 1999. The risk assessment and the documents supporting it are
available for viewing in the Office of Pesticide Programs Public Docket and can aso be found on
the Agency’ s web page, www.epa.gov/pesticides/.

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 publicin
the implementation of the FQPA, the Agency is undertaking a specia effort to maintain open
public dockets on the organophosphate 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 Tolerance Reassessment Advisory Committee (TRAC), alarge multi-
stakeholder advisory body which advised the Agency on implementing the new provisions of the
FQPA. The reregistration and tolerance reassessment reviews for the organophosphate pesticides
are following this new process.

Please note that the chlorethoxyfos risk assessment concerns only this particular
organophosphate. It does not address the cumulative effects of other organophosphates as a
class. Because FQPA directs the 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 organophosphates through a common biochemical interaction with cholinesterase, the Agency
will evaluate the cumulative risk posed by the entire organophosphate class of chemicals after
completing risk assessments for individua organophosphates. While working to complete a
methodology to assess cumulative risk, the Agency has decided to move forward with individual
assessments and identify mitigation measures which the Agency believes are necessary. The
Agency will issueitsfinal decision on chlorethoxyfos when the cumulative assessment for all
organophosphates has been completed.

End-use product labels must be revised by the manufacturer to adopt the changes set
forth in Section 1V of this document. Instructions for registrants on submitting revised labeling
and the time frame established to do so can be found in section V of this document.



If you have questions on this document or the proposed label changes, please contact the
Specia Review and Reregistration Division representative, Deanna Scher at (703) 308-7043.

Sincerely yours,

LoisA. Rossi, Director
Specia Review and
Reregistration Division

Enclosures
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ARC
CAS
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Cl
CNS
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CSF
DEEM
DFR
DRES
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EEC

EP
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FDA
FIFRA

GLOSSARY OF TERMSAND ABBREVIATIONS

Acceptable Daily Intake. A now defunct term for reference dose (RfD).

Acid Equivalent

Active Ingredient

Acute Population Adjusted Dose

Anticipated Residue Contribution

Chemical Abstracts Service

Cholinesterase

Cation

Central Nervous System

Chronic Popoulation Adjusted Dose

Confidential Statement of Formula

Dietary Exposure Evaluation Model

Dislodgeable Foliar Residue

Dietary Risk Evaluation System

Drinking Water Equivalent Level (DWEL) The DWEL represents a medium specific (i.e. drinking water)
lifetime exposure at which adverse, non carcinogenic health effects are not anticipated to occur.
Estimated Environmental Concentration. The estimated pesticide concentration in an environment, such
as aterrestrial ecosystem.

End-Use Product

U.S. Environmental Protection Agency

Food and Drug Administration

Federal Insecticide, Fungicide, and Rodenticide Act

FFDCA Federal Food, Drug, and Cosmetic Act

FQPA
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LEL
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Food Quality Protection Act
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Generally Recognized as Safe as Designated by FDA

Health Advisory (HA). The HA values are used as informal guidance to municipalities and other
organizations when emergency spills or contamination situations occur.

Highest Dose Tested

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). It isexpressed asa
weight of substance per unit weight of animal, e.g., mg/kg.

Lethal Dose-low. Lowest Dose at which lethality occurs.

Lowest Effect Level

Level of Concern

Limit of Detection

Lowest Observed Effect Level

LOAEL Lowest Observed Adverse Effect Level
MATC Maximum Acceptable Toxicant Concentration
MCLG Maximum Contaminant Level Goal (MCLG) The MCLG is used by the Agency to regulate contaminants

HY/g
nglL
mg/L
MOE

in drinking water under the Safe Drinking Water Act.
Micrograms Per Gram

Micrograms per liter

Milligrams Per Liter

Margin of Exposure



MP
MPI
MRID
N/A
NOEC

Manufacturing-Use Product

Maximum Permissible Intake

Master Record Identification (number). EPA's system of recording and tracking studies submitted.
Not Applicable

No Observable Effect Concentration

NPDES National Pollutant Discharge Elimination System

NOEL

No Observed Effect Level

NOAEL No Observed Adverse Effect Level

OoP
OPP
Pa
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PAG
PAM
PHED
PHI

ppb
PPE

ppm
PRN

RBC
RED
REI
RfD
RS
RUP
SLN
TC
TD
TEP
TGAI
TLC
TMRC
torr
WP
WPS

Organophosphate

Office of Pesticide Programs

pascal, the pressure exerted by aforce of one newton acting on an area of one square meter.
Provisional Acceptable Daily Intake

Pesticide Assessment Guideline

Pesticide Analytical Method

Pesticide Handler's Exposure Data

Preharvest Interval

Parts Per Billion

Personal Protective Equipment

Parts Per Million

Pesticide Registration Notice

The Carcinogenic Potential of a Compound, Quantified by the EPA's Cancer Risk Model
Red Blood Cell

Reregistration Eligibility Decision

Restricted Entry Interval

Reference Dose

Registration Standard

Restricted Use Pesticide

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

Toxic Concentration. The concentration at which a substance produces a toxic effect.
Toxic Dose. The dose at which a substance produces a toxic effect.

Typical End-Use Product

Technical Grade Active Ingredient

Thin Layer Chromatography

Theoretical Maximum Residue Contribution

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

Worker Protection Standard



Executive Summary

EPA has completed itsreview of available dataand public comments, revised the preliminary
human health assessment, and developed the risk management measures set forth in thisreport. The
Agency invited stakehol dersto provide proposal sand suggestionson appropriate miti gation measures
beforeissuing itsrisk management decision on chlorethoxyfos, however, no risk mitigation proposals
were recelved. This "Report on FQPA Tolerance Reassessment Progress and Interim Risk
Management Decision” will not be considered final until the cumulative risk assessment of all
organophosphate pesticides is complete. The cumulative assessment may result in further risk
mitigation measures for chlorethoxyfos.

Chlorethoxyfos is a restricted use, organophosphate insecticide registered for use on field
corn, seed corn, sweet corn, and popcorn for the control of corn rootworms, wireworms, cutworms,
seed corn maggots, white grubs and symphylans. It wasfirst registered in the United States in 1995
and is formulated into 2.5% and 5% granular end-use products (Fortress® 2.5G and 5G). Useis
limited to one application per year at planting, a a maximum rate of 0.1625 Ib ai/acre. Annua
domestic usage of chlorethoxyfosisestimated to rangefrom 8,500 to 17,800 pounds activeingredient
for approximately 37,000 to 122,000 acrestreated. Approximately 1% of all corn acreageistreated.

Overall Risk Summary

EPA’s dietary (food) risk assessment for chlorethoxyfos indicates that neither the acute or
chronic risks exceed the Agency’ slevel of concern, i.e., lessthan 100% of the acute or chronic PAD
isutilized for thegeneral U.S. population and all popul ation subgroups, including infantsand children
at the 99.9th percentile of exposure.

Acute and chronic dietary risks from drinking water are also below the Agency's level of
concern. Surface water and ground water estimated environmental concentrations (EECs) do not
exceed the Agency's drinking water levels of comparison (DWLOC) for acute and chronic aggregate
dietary exposure. Aggregate risk, based on food and water exposure, does not exceed the Agency’s
level of concern, therefore, no risk mitigation based on dietary risk estimatesis necessary at thistime.

The Agency has determined that there is potential exposure to handlers for use-patterns
associated with chlorethoxyfos. Occupational handler risk estimates are based on chemical-specific
derma and inhalation exposure studies. The risks in all exposure scenarios do not exceed the
Agency'slevel of concern when the appropriate PPE and engineering controls are utilized during the
loading and application processes.

EPA did not quantitatively assess the risks to post application workers. Minimal post-
application exposure is anticipated since chlorethoxyfos is typically incorporated into the soil, is
applied at planting, is not systemic in the plant and degrades readily.

The Agency isrequiring the following label changes which are intended to mitigate potential
occupational risk and/or better characterize risk from occupational exposure to chlorethoxyfos
products:



Labels must state that in addition to the PPE which loaders of the Fortress® 5G in the
SmartBox™ must wear (long-sleeved shirt, long pants, shoes plus socks, chemical-resistant
gloves), loaders must aso have immediately available for use in case of an emergency: a
respirator with an organic-vapor removing cartridge or canister, a chemical-resistant apron,
and chemical-resistant footwear.

"Other handlers’ must be specified on labels and must wear long-deeved shirts, long pants,
shoes plus socks and chemical-resistant gloves.

A "double notification” statement must be added to end-use labels. Double notification
requires that workers be advised about the application both orally and by posting warning
signs at entrances to treated areas during the REI.

The PPE requirement for loaders of Fortress® 2.5G (coveralls over along-sleeved shirt and
long pants) must be reduced to along-deeved shirt and long pants.

The use of eye protection while loading Fortress productsis not required by the WPS based
on current toxicity valuesfor the products. Registrants may continueto list eyewear asauser
recommendation at their option.



I ntroduction

Thisreport on the progress toward tolerance reassessment for chlorethoxyfosisthe result of
the pilot process developed through the Tolerance Reassessment Advisory Committee (TRAC) to
facilitate greater public involvement in the ongoing FIFRA reregistration and/or FQPA tolerance
reassessment initiativeson pesticides. Sincechlorethoxyfoswasfirst registeredin 1995, itiscurrently
not subject to the reregistration process, only to the requirements of FQPA. However, some history
and background on reregistration and FIFRA is included here for informational purposes and to
provide a discussion of the existing laws requiring action on pesticides.

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) was amended in 1988 to
acceleratethereregistration of productswith activeingredientsregistered 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 asareview of al submitted data by the EPA. Reregistration involves a
thorough review of the scientific database underlying a pesticide sregistration. 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 heath and environmenta effects; and to
determine whether the pesticide meets the “ no unreasonable adverse effects’ criteria of FIFRA.

On August 3, 1996, the Food Quality Protection Act of 1996 (FQPA) was signed into law.
This Act amends FIFRA to require tol erance reassessment during reregistration. It also requiresthat
EPA review al tolerances in effect on the day before the date of the enactment of the FQPA by
August 2006. FQPA amends both FIFRA and the Federal Food, Drug, and Cosmetic Act (FFDCA),
but 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. The Agency isalso continuing its progress toward tolerance reassessment as required by
FQPA for al of the organophosphate chemicals, whether or not they are subject to the reregistration
process. While the methodology for completion of the cumulative assessment for al of the
organophosphatesisbeing devel oped, individual risk assessmentsand risk mitigation measures, where
appropriate, are being conducted. Although not subject to the reregistration process, the individual
dietary assessment for the organophosphate chlorethoxyfos has been completed, and will be used in
the cumulative assessment of all of the organophosphate chemicals to satisfy the requirements of
FQPA. Thisdocument presentsthe Agency’ sdietary risk assessment for chlorethoxyfos, as part of
the tolerance reassessment process.

The Agency has a so revised occupational risk estimatesfor chlorethoxyfos. Chlorethoxyfos
end-use products were conditionally registered in 1995 pending the submission of additional studies
including dermal and inhalation toxicity studies and handler exposure studies. These data have been
reviewed and considered in the updated occupational risk assessment.

As part of the EPA's effort to involve the public in the implementation of FQPA, the Agency
isundertaking aspecial effort to maintain open public dockets on the organophosphate pesticidesand
to engage the public in the reregistration and tolerance reassessment processes for these chemicals.
The public process was discussed by TRAC, alarge multi-stakeholder advisory body which advised



the Agency on implementing the new provisions of the FQPA. The reregistration and tolerance
reassessment reviews for the organophosphates are following this new process.

Phases 1 through 4 of the pilot process address the development and refinement of the risk
assessments. Phases 5 and 6 are concerned with the development and implementation of risk
management plans and provide opportunity for the registrants, user community, and general public
to propose risk mitigation based on the revised risk assessments. During phase 6 of the process, the
Agency prepares an interim Reregistration Eligibility Decision (RED) Document or a Report on
FQPA Tolerance Reassessment and Interim Risk Management Decision Document, from which risk
management will be implemented. Prior to finalizing a risk management decision, the Agency
typically arranges a conference call with USDA, growers, registrants, and other interested parties
to assess the feasibility of proposed mitigation measures.

Note that there is no comment period for this document. As part of the process devel oped
by the TRAC, which sought to open up the process to interested parties, the Agency’s risk
assessment for chlorethoxyfos has already been subject to numerous public comment periods and a
further comment period was deemed unnecessary. A Notice of Availability for this document,
however, is being published in the Federal Register.

The implementation of FQPA has required the Agency to revisit some of its existing policies
relating to the determination and regulation of dietary risk, and has also rai sed anumber of new issues
for which policies need to be created. Theseissueswere refined and devel oped through collaboration
between the Agency and the TRAC, which was composed of representatives from industry,
environmental groups, and other interested parties. The TRAC identified thefollowing sciencepolicy
issues it believed were key to the implementation of FQPA and tolerance reassessment:

. Applying the FQPA 10-Fold Safety Factor

. Whether and How to Use "Monte Carlo" Anaysesin Dietary Exposure Assessments

. How to Interpret "No Detectable Residues’ in Dietary Exposure Assessments

. Refining Dietary (Food) Exposure Estimates

. Refining Dietary (Drinking Water) Exposure Estimates

. Assessing Residential Exposure

. Aggregating Exposure from all Non-Occupational Sources

. How to Conduct a Cumulative Risk Assessment for Organophosphate or Other Pesticides
with a Common Mechanism of Toxicity

. Selection of Appropriate Toxicity Endpoints for Risk Assessments of Organophosphates

. Whether and How to Use Data Derived from Human Studies

The process developed by the TRAC calls for EPA to provide one or more documents for
public comment on each of the policy issues described above. Each of theseissuesis evolving and
inadifferent stage of refinement. Someissue papers have aready been published for comment in the
Federal Register and others will be published shortly.



In addition to the policy issues that resulted from the TRAC process, the Agency published
inthe Federal Register on August 2, 1999 a draft Pesticide Registration Notice that presents EPA’s
proposed approach for managing risks to occupationa users from organophosphate pesticides
(www.epa.gov/pesticides/op/pr/pdf). Thisnotice describesthe Agency’ sapproach to managing risks
to handlers and workers of organophosphate pesticides. Generally, protective measures such as
protective clothing, closed mixing and | oading systemsor enclosed cab equipment aswell asincreased
reentry intervalswill berequired for most useswhere current risk assessmentsindicatearisk and such
protective measures are feasible. The draft guidance policy aso states that the Agency will assess
each pesticide individually, and based upon the risk assessment, determine the need for specific
measures taillored to the potentia risks of the chemical. The measures included in this interim
document are consistent with the draft Pesticide Registration Notice.

This document consists of six sections. Section | introduces the regulatory framework for
reregistration and tolerance reassessment reviews for the organophosphate pesticides. Section 11
providesaprofile of chlorethoxyfos use patternsand usage. Section 11 summarizesthe human health
assessment.  Section 1V presents the Agency's regulatory position on this chemical. Section V
summarizes the label changes necessary to implement the measures outlined in Section V and the
procedurefor label amendment. Finally, Section VI providesinformation on how to accessall related
documents.

II. Chemical Overview
A. Regulatory History
Chlorethoxyfoswasfirst registered in the United Statesin 1995 for useasan insecticide. This

interim tolerance reassessment review is the Agency’ sfirst reevaluation of chlorethoxyfos since its
initial registration in 1995.

B. Chemical Identification
Chlorethoxyfos:
CHS'CHz'O S
N
P-O-CH-CCl,
/ |
CHS'CHz'O CI
. Common Name: Chlorethoxyfos
. Chemical Name: O,0-Diethyl  O- (1,2,2,2-tetrachloroethyl)

phosphorothioate
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. Chemical Family: Organophosphate

. CASRegistry Number: 54593-83-8

. OPP Chemical Code: 129006

. Empirical Formula: CH,Cl,O,PS

. Trade and Other Names:  Fortress®

. Basic Manufacturer: E.l. du Pont de Nemours & Company

A detailed discussion on the physical properties of chlorethoxyfos can be found in the
Chlorethoxyfos human hedth revised risk assessment: "Human Hedth Risk Assessment,
Chlorethoxyfos (August 6, 1999)".

C. Use Profile

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

Type of Pesticide: Insecticide

Summary of Use Sites: Terrestrial food and feed crop - corn

Food: Seed corn, field corn, sweet corn, and popcorn

Nonfood: None

Residential:  No residential uses

Target Pests. Chlorethoxyfos is used to control corn rootworms, wireworms, cutworms,
seed corn maggots, white grubs and symphylans.

Formulation Types Registered: A technical grade, 88% a.i, (352-553) and two granular
end-use products, Fortress® 2.5G (352-579) and 5G (352-552), 2.5% and 5% a.i.
respectively.

Method and Rates of Application:
Equipment - Applied with ground equipment (tractor-drawn planter). The 5%

formulation isonly available in a SmartBox™ , which is acompletely
enclosed, tamper-proof delivery system. The 2.5% formulation is



supplied in 50 Ib. bags for open loading.

Method and Rate-  Applications are made in a T-band over the row or in the furrow. Use
islimited to one application per year, at a maximum rate of 0.1625 Ib
ai/acre.

Timing - One application per year (maximum) at planting.

UseClassification: Chlorethoxyfosisa“restricted use” chemical due to acute human, avian, and
aguatic invertebrate toxicity.

D. Estimated Usage of Pesticide

Annual domestic usage of chlorethoxyfosis estimated to range from 8,500 to 17,800 pounds
active ingredient for approximately 37,000 to 122,000 acres treated. Less than 1% of al corn
acreageistreated. 90% of al use occursin lllinois, Indiana and Ohio.

[11.  Overview of Chlorethoxyfos Human Health Risk Assessment

Following is a summary of EPA's human hedth risk findings for the organophosphate
pesticide chlorethoxyfos, as fully presented in the document, "Human Health Risk Assessment:
Chlorethoxyfos," dated August 6, 1999. The risk assessment presented here forms the basis of the
Agency's risk management decision for chlorethoxyfos.

Using relevant data, published scientific literature, and available surrogate data, the Agency
assessed the human heal th risks associated with using chlorethoxyfoson corn. Theresidueof concern
is parent chlorethoxyfos only. Although other minor metabolites were identified, these compounds
were not included in the tolerance expression or the risk assessment based on the current use pattern.
The Agency cal culated human health risks from food, water, and occupational exposures. Potential
dietary exposureto chlorethoxyfosresidues may occur through the consumption of corn and through
drinkingwater. Thereareno residential or other non-occupational usesites, therefore, in quantifying
aggregate risks, the Agency only considered exposures from food and drinking water. The results
of the food and drinking water analysis indicate that acute and chronic aggregate risk is below the
Agency's level of concern.

The occupational assessment for chlorethoxyfos considered exposuresthat could result from
handler and post-application tasks. The risks for each handler exposure scenario do not exceed the
Agency's level of concern if PPE and engineering controls are utilized during the loading and
application processes. EPA believes that there is low potential for significant post-application
exposure because chlorethoxyfos is mainly incorporated into the soil, is applied once at planting, is
not systemic in the plant, and degrades readily. The following section outlines the results of all risk
assessments for chlorethoxyfos.



A. Dietary Risk from Food
1. Toxicity
The Agency has reviewed all toxicity studies submitted and determined that the toxicity
database is adequate to support an interim tolerance reassessment determination for al currently
registered uses. This interim determination pertains only to chlorethoxyfos alone and does not
consider the cumulative risk from al other organophosphates.

The acute toxicity profile for the active ingredient (technical) as well asthe 5% a.i. granular
end-use product (Fortress® 5G) is presented in Table .

Tablel: Acute Toxicity Profile of Chlorethoxyfos

Study Type Toxicity Category (Technical) 5% a.i. end-use product (Fortress® 5G)*
Acute Oral [**
Acute Dermal i

Primary Eye Irritation Il

v

Dermal Sensitization NA (non-sensitizing) NA (non-sensitizing)
* DuPont cited most of the acute toxicity studies on the 5% granular formulation for the registration of Fortress® 2.5G.
According to the registrant, the major difference between these two formulationsis the reduction of active ingredient
from 5.0% to 2.5%. Therefore, the toxicity of the 2.5% formulation would probably be equal or less than the 5.0%
formulation.

** An acute oral toxicity study was conducted with Fortress® 2.5G. The results of this study placed Fortress® 2.5G in
toxicity category Il for acute oral toxicity.

|
|
Acute Inhalation | 1
|
|

Primary Skin Irritation

Chlorethoxyfos has been classified as a group D chemical, not classifiable as to human
carcinogenicity based on lack of evidence of carcinogenic potential in miceand rats. Chlorethoxyfos
was non-mutagenic both in vivo and in vitro. Further details on the toxicity of chlorethoxyfos can
be found in the August 6, 1999 Human Health Risk Assessment. The toxicology endpoints selected
for the dietary risk assessment are presented in Table 1.



Tablell: Summary of Toxicological Endpointsfor Human Dietary Risk Assessment of Chlorethoxyfos

Assessment Dose Endpoint Study UF FQPA | aPAD/cPAD*
Safety
Factor
Acute NOAEL = | Plasma cholinesterase Based on day 3 of a 6- 100 | 1X 0.0006
Dietary 0.06 inhibition month oral study in mg/kg/day
mg/kg/day dogs
Chronic NOAEL = | Overal (plasma, red Based on the 100 | 1X 0.0006
Dietary 0.06 blood cell and/or brain) | combined results of the mg/kg/day
mg/kg/day | cholinesterase 90-day, 6-month and 1-
inhibition following year feeding studiesin
subchronic and chronic | dogs
exposures

*The popul ation adjusted dose (PAD) is aterm that reflects the Reference Dose (RfD), either acute or chronic, adjusted
to account for the FQPA safety factor.

Typicdly, arat study rather than adog study is used to determine the acute dietary endpoint.
In the acute neurotoxicity study in rats, a NOAEL could not be established for the principal effect
because cholinesterase inhibition was seen in both sexes at the lowest dose tested at the 1-day
measurement.  Inhibition at the lowest dose is a concern since chlorethoxyfos is a potent
cholinesterase inhibitor with a steep dose response curve. If the LOAEL (0.25 mg/kg/day) from the
rat study is used to derive the aPAD, then an additional uncertainty factor of 3 must be applied due
to the lack of aNOAEL, which would result in atotal uncertainty factor of 300 (i.e., 10x for inter
species extrapolation, 10x for intra-species variation, and 3x for the use of LOAEL). Theresulting
aPAD would be: 0.25 mg/kg/day (LOAEL)+300 (UF) = 0.0008 mg/kg/day. The aPAD calculated
using the NOAEL from the dog study was calculated to be 0.0006 mg/kg/day. Since there is
essentially no difference between thetwo aPADSs, it isbetter to use astudy with aNOAEL rather than
astudy with aLOAEL and additional factors. In addition, a species sensitivity difference with rats
and dogs was not demonstrated for chlorethoxyfos in acute, subchronic or chronic studies. These
are the reasons why EPA selected the dog study over the rat acute neurotoxicity study.

2. FQPA Safety Factor

Anuncertainty factor of 100 (the standard uncertainty factor) to account for both interspecies
extrapolation and intraspecies variability was applied to both acute and chronic dietary risk
assessments. The 10X FQPA Safety Factor was reduced to 1X because; 1) there was no evidence
of increased susceptibility of rat or rabbit fetuses following in utero exposure in prenatal
developmental toxicity studies, 2) no offspring toxicity was seen at the highest dose tested in the
two-generation reproduction toxicity study and there was no evidence of abnormalities in the
development of the fetal nervous system in these studies and, 3) adequate data and modeling outputs
are available to satisfactorily assess dietary exposure and to provide ascreening level drinking water
exposure assessment. The Agency believesthat the assumptions and models used in the assessments
do not underestimate the potential risk for infants and children.



3. Dietary Exposure Assumptions

Revised dietary risk analysesfor chlorethoxyfos were conducted using the Dietary Exposure
Evauation Model (DEEM ™). DEEM™ incorporates consumption data generated in USDA’s
Continuing Surveys of Food Intakes by Individuals (CSFIl), 1989-91.

The acute dietary risk analysis was conducted with anticipated residues set at %2 the limit of
detection (0.005 ppm) and 1% crop treated. This Tier 3 probabilistic analysis reports risk at the
99.9" percentile of exposure. One-half the limit of detection was used for chlorethoxyfos because
field trials showed no residues (<0.01 ppm) of parent in any of the corn raw agricultural commodities
analyzed, even after treatment at a 10x rate. Dueto the lack of significant residuesin the corn field
trials and animal metabolism studies, tolerances are not required at thistime for residuesin milk and
livestock tissues.

For the chronic dietary risk assessment, the three-day average of consumption for each sub-
population was combined with the tolerance-level residue value (0.01 ppm) to determine average
exposure. A Tier 2 chronic risk assessment was conducted using 1% percent crop treated.

4. Food Risk Characterization

The acute and chronic PAD for chlorethoxyfosis0.0006 mg/kg. The chlorethoxyfos acute
dietary risk from food iswell below the Agency’ slevel of concern. For the most exposed subgroup,
children (1-6 years), the % aPAD value is 2% at the 99.9" percentile of exposure. Similarly, the
chronic dietary risk from 