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All pesticides sold or distributed in the United States must be registered by
EPA, based on scientific studies showing that they can be used without posing
unreasonable risks to people or the environment. Because of advances in
scientific knowledge, the law requires that pesticides which were first registered
before November 1, 1984, be reregistered to ensure that they meet today's more
stringent standards.

In evaluating pesticides for reregistration, EPA obtains and reviews a
complete set of studies from pesticide producers, describing the human health and
environmental effects of each pesticide. To implement provisions of the Food
Quality Protection Act of 1996, EPA considers the special sensitivity of infants
and children to pesticides, as well as aggregate exposure of the public to pesticide
residues from all sources, and the cumulative effects of pesticides and other
compounds with common mechanisms of toxicity. The Agency develops any
mitigation measures or regulatory controls needed to effectively reduce each
pesticide's risks. EPA then reregisters pesticides that meet the safety standard of
the FQPA and can be used without posing unreasonable risks to human health or
the environment.

When a pesticide is eligible for reregistration, EPA explains the basis for its
decision in a Reregistration Eligibility Decision (RED) document. This fact sheet
summarizes the information in the RED document for reregistration case 2680,
thiophanate-methyl (TM) and its primary metabolite carbendazim (methyl 2
benzimidazole carbamate) or MBC.

TM is a systemic fungicide used on a variety of tree, vine, and root crops,
as well as on canola and wheat. Residential homeowners may use TM on lawns
and ornamentals. MBC is registered as a systemic fungicide in paints in
residential settings, but has no registered food uses in the US, nor import
tolerances. TM formulations include dust, granular, wettable powder, water-
dispersible granular, and flowable concentrate. TM may be applied with aerial,
chemigation or ground equipment (airblast, broadcast, band, or soil drench); as a
dip treatment for cut flowers, rose budwood, or nursery stock; and as a seed
treatment for peanuts and potato pieces. Handheld equipment may be used on
turf and ornamentals. The majority of the crops are treated with postemergent
broadcast applications.
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Regulatory
History

Human Health
Assessment

TM was first registered as a pesticide in the U.S. in 1973 for use as a
fungicide. EPA issued a Registration Standard for TM in March, 1996.
Subsequent Data Call-Ins (DCIs) were issued in 1991, 1995, and 1996 for TM.
There are Section 3 registrations, Section 18 emergency exemptions, and
Section 24(c) Special Local Needs registrations concurrently registered under
FIFRA.

Toxicity

TM generally has been shown to have low acute oral/dermal/inhalation
toxicity (toxicity categories III/IV). TM is not an irritant to the skin and only a
slight occular irritant (toxicity category IV) and is a skin sensitizer. MBC
generally has been shown to also have low acute oral/dermal/inhalation toxicity
(toxicity categories I1I/IV). MBC is only a slight irritant to skin (toxicity category
IV) and minimal to no irritation (toxicity category III) and is not a skin sensitizer.

The liver and thyroid are the primary target organs of TM and MBC in
several species following subchronic or chronic dietary exposure. The testes is
also a known target organ of MBC. TM is classified as “likely to be carcinogenic
to humans based on dose-dependent increases in liver tumors in male and female
mice. MBC is classified as a possible human carcinogen based on hepatocellular
tumors in female mice. Developmental toxicity based on decreased fetal body
weight and increases in skeletal variations was observed in the fetuses of rabbits
exposed to TM. MBC was associated with adverse reproductive effects in rats.

Dietary Exposure (Food and Water)

People may be exposed to residues of TM or MBC through the diet.
Tolerances or maximum residue limits have been established for almond, apple,
apricot, banana, bean, blueberry, canola seed, cattle, cherry, cucumber, egg, garlic,
goat, grape, hog, horse, melon, milk, nectarine, onion, pecan, peach, peanut,
pistachio, pear, plum, potato, poultry, pumpkin, sheep, soybean, squash,
strawberry, sugar beet, and wheat.

EPA has assessed the dietary risk posed by TM and MBC.

For the overall U.S. population and all subgroups as measured by the Population
Adjusted Dose (PAD), all acute and chronic food risks are below the EPA’s level
of concern for all population subgroups for both TM and MBC. The lifetime
cancer risk estimates range are generally below the EPA’s level of concern.

Occupational and Residential Exposure

Based on current use patterns, occupational handlers
(mixer/loader/applicators) can become exposed while mixing, loading and
applying TM formulations (e.g., dry flowables, dusts, granular, liquid flowables,
and wettable powders) to a variety of agricultural crops, turf and ornamental
plants. Handlers are not expected to be exposed to MBC, because MBC is formed
during the environmental degradation of TM. Workers can also become exposed
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to TM and MBC residues from treated foliage from re-entering treated fields,
orchards, nurseries, greenhouses, or golf courses. Some potential re-entry
exposure or postapplication scenarios of concern include: scouting, irrigation,
harvesting, pruning, transplanting, thinning, and handling treated seed and seed
pieces.

Occupational handler exposure assessments are completed by EPA using a
baseline exposure scenario and, if required, increasing levels of mitigation (PPE
and engineering controls) to achieve an adequate margin of exposure (MOE). For
the case of TM, the level of is 100. Many scenarios are at acceptable levels of risk
with the addition of a single layer of PPE (which includes chemical resistant
gloves). However, mixing/loading wettable powder formulations for
aerial/chemigation application requires the use of engineering controls (i.e., water
soluble bags) to reach an acceptable risk level. Based on the cancer risk estimates,
all handler risk estimates were in the acceptable range at below 1 x 10 and most
were below 3 x 10 when adding either protective equipment or engineering
controls.

For occupational postapplication activities, EPA calculates the number of
days that must elapse after pesticide application until residues dissipate and risk
(either non-cancer or cancer) to a worker falls below the target risk level. To
address potential postapplication cancer risks to TM, the Agency has to adjust
some of the REIs.

Residential handlers can apply TM formulated products to lawn and
ornamentals. Residential risk mitigation for lawn and ornamental products was
implemented before publication of this RED. MOEs and cancer risks are not of
concern using the new label rates proposed. Therefore, no further risk mitigation
is necessary.

Residential handlers may become exposed to MBC in paints, adhesives, and
caulks. For the three painting scenarios assessed, all short-term dermal risks
exceeded EPA’s level of concern (i.e., MOEs<1,000) for residential handlers, with
dermal MOEs ranging from 620-750. Mitigation to reduce the concentration of
MBC in indoor paints is required to reduce the dermal exposure. Inhalation risk
exposure for painters were initially of concern for airless sprayer. However, using
the latest registrant submitted inhalation study indicate that MOEs are below
EPA’s level of concern (i.e., MOEs>1,000). It should be noted however that the
Agency will include label amendments to reduce the concentration of MBC in
paint based on dermal MOE which exceed the Agency’s level of concern (i.e,
MOEs<1,000). All residential cancer risk estimates for residential handlers were
less than 1 x 10 and therefore not of concern. Postapplication risks (dermal and
inhalation) were all below EPA’s level of concern.

For residential postapplication to TM, two short-term MOEs for children
playing on treated turf were less than 300 and therefore, exceed EPA’s level of
concern (MOEs range from 31 to 250) for hand to mouth activities and incidental
granular ingestion based on a screening level assessment. Dermal MOEs are
acceptable, however. The aggregate MOE for children based on combined dermal
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Environmental
Assessment

and oral exposures are also below 300 (total MOE= 170 for treated turf).
Application rates to turf are being reduced to address these risks.

Human Risk Assessment

TM and MBC are of low acute toxicity, but cause liver and thyroid effects
in animal studies and has been classified as a probable human carcinogen. MBC
has also been shown to cause adverse testicular effects. However, dietary
exposure to TM residues in food and water is extremely low as is the cancer risk
posed to the general population.

Of greater concern is the risk posed to pesticide workers, particularly
mixers/loaders/applicators, and field workers who come into contact with treated
foliage/crops/lawns/turf/etc. following application of this pesticide. Exposure and
risk to workers will be mitigated by the use of PPE required by the WPS,
supplemented by mitigation measures as required by this RED.

For post-application reentry, workers will be required to observe a 3-day
Restricted Entry Intervals (REIs) for almonds and peanuts; 2-day REIs for apples,
cherries, peaches, nectarines, apricots, and plums/prunes; 24-hour REIs for
strawberries, blueberries, wheat, cucurbits, soybeans, and green beans and 12-hour
REIs for woody ornamentals.

FQPA Considerations

As part of the FQPA tolerance reassessment process, EPA assessed the risks
associated with this pesticide. EPA has determined that risk from dietary exposure
to TM is within it own “risk cup”. An aggregate assessment was conducted for
exposures through food, drinking water, and residential uses. The Agency has
determined that the human health risks from these combined exposures are within
acceptable levels. In other words, EPA has concluded that the tolerances for TM
meet the FQPA safety standards. In reaching this determination, EPA has
considered the available information on the special sensitivity of infants and
children, as well as the chronic and acute food exposure.

Some of the tolerance limits will change because recent residue data may
indicate that either a lower or higher value for the tolerance is needed. In addition,
some tolerances have been revoked because they were either no longer a regulated
commodity or significant livestock feed item, some of the tolerances were
voluntarily canceled, some of the registered products used to establish tolerances
were canceled and some of the older tolerances have been reassigned into a group
tolerance.

EPA’s ecological risk assessment suggests that TM dose not pose a high
acute risk to terrestrial or aquatic organisms. Acute high risk levels of concern
(LOCs) are not exceeded for any registered uses except for use on golf course,
which may present acute risk to small animals. Golf course uses of TM also
appear to generate acute concerns for endangered species.
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Risk Mitigation

TM is not stable or persistent in the environment, but transforms to MBC
within a matter of days whether on foliage, in soil, or in water. Both photolysis
and hydrolysis are important routes of degradation. MBC is persistent and mobile
in the environment. Metabolism of MBC under aerobic and anaerobic conditions
in both soil and water proceed at a very slow rate. Because of the rapid
transformation of TM to MBC, MBC residue values were used in the TM chronic
ecological risk assessment. EPA’s ecological risk assessment suggests that
TM/MBC is expected to pose a chronic risk to endangered birds, mammals,
aquatic animals, and aquatic plants under most of the registered use scenarios.
The acute risks to small mammals from golf course use and chronic risks to
endangered species listed here are based on EPA’s screening level assessment do
not constitute “may affect” findings under the ESA.

To mitigate human health risks of concern posed by TM, EPA is requiring
the following risk mitigation measures:

of] Reduce turf application rates in residential/public areas (e.g. parks, athletic
fields, lawns) to 2.74 Ibs ai/acre, maximum of 10.88 lbs ai/acre per year, 14
day retreatment interval.

of] Reduce golf course turf application rates to 8.16 lbs ai/acre/application.
21.8 Ibs ai/acre/year, 14 day retreatment interval for tees and greens.

of] Reduce golf course turf application rates to 5.45 Ibs ai/acre/year, except in
Florida, which has a maximum annual rate of 2.72 lbs ai/acre on fairways.

ol  Require wettable powder formulations labeled for aerial/chemigation
applications to be packaged in water soluble bags.

of] Require wettable powder formulations not packaged in water soluble bags
to specifically prohibit aerial/chemigation use.

of] Require an enclosed cab for planters/operators while planting potato seed
that has been treated with dust

of] Require double-layer PPE, chemical-resistant gloves, and a chemical-
resistant apron to be worn when applying dip treatment and
mixing/loading/applying dip treatment.

of] Single-layer PPE (Baseline) and chemical-resistant gloves must be worn
when handlers are performing certain tasks (see section IV of the RED).

of] Single-layer PPE (Baseline) must be worn by handlers during certain
tasks (see section IV of the RED)

of] The Agency has determined that significant risk reduction would occur by
reducing the maximum allowable rate on cut flowers to 0.5 Ib ai/acre.
which is currently the typical rate at which TM is applied to cut flowers.

of] For post-application reentry, workers will be required to observe a 3-day
Restricted Entry Intervals (REIs) for almonds and peanuts; 2-day REIs for
apples, cherries, peaches, nectarines, apricots, and plums/prunes; 24-hour
REIs for strawberries, blueberries, wheat, celery, cucurbits, soybeans, and
green beans and 12-hour REIs for woody ornamentals.
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Additional Data
Required

o The maximum single application rate for ornamentals is 1.8 Ib ai/acre for
homeowners using spray products.

o Only granular formulations are now available to residents for broadcast
lawn treatment. Use of liquid formulations for broadcast turf/lawn use is
restricted to commercial pest control operators (PCOs).

of] Product labels were revised to specifically prohibit belly grinder and hand
application methods.

of] PCO treatment of backyard fruit trees will be allowed only up to fruit set.

o As a result of ecological mitigation activities, application rates and
applications per year have been reduced as follows: aerial application of
grapes and apples 0.7 Ib ai/acre and 4 applications per year; aerial
application of soybeans 0.7 1b ai/acre and 2 applications per year; ground
application of golf course fairways 5.45 1b ai/acre and 1 application per
year; aerial application of potatoes 0.93 Ib ai/acre and 3 allowable
applications per year; and ground application of onions 1.4 b ai/acre and 1
application per year.

o Reduce the concentration of MBC in paint from 0.5% to 0.35% based on
dermal MOEs which exceed the Agency’s level of concern (i.e,
MOEs<1,000).

EPA is requiring the following additional generic studies for TM to
confirm its regulatory assessments and conclusions:

Toxicology Data
T™:

OPPTS GLN 870.6200 - Rat Acute and Subchronic Neurotoxicity Screening
Studies

OPPTS GLN 870.6300 - Developmental Neurotoxicity Study ‘Reserved’ pending
the results of the above studies.

OPPTS GLN 870.3465 - 90-day Subchronic Inhalation Toxicity Test, Rat
MBC:

OPPTS GLN 870.3200 - Repeated Dose Dermal Toxicity Test (21 Day - rat)
OPPTS GLN 870.6300 - Developmental Neurotoxicity Study in rats

OPPTS GLN 870.3800 - 2-Generation Reproduction and Fertility Effects, Rat

Product Chemistry Data

OPPTS GLN 830.1620 - Starting Materials and Manufacturing Process
OPPTS GLN 830.1670 - Discussion of Formation of Impurities
OPPTS GLN 830.6313 - Stability

OPPTS GLN 830.7050 - UV/Visible Absorption

Residue Chemistry Data
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Product Labeling
Changes Required

Regulatory
Conclusion

For More
Information

OPPTS GLN 860.1200 - Directions for Use

OPPTS GLN 860.1340 - Residue Analytical Methods

OPPTS GLN 860.1360 - Multiresidue Method Testing

OPPTS GLN 860.1380 - Storage Stability Data

OPPTS GLN 860.1500 - Magnitude of the Residue in Plants

OPPTS GLN 860.1520 - Magnitude of the Residue in Processed Food/Feed

Occupational Exposure Data
Handlers:

OPPTS GLN 875.1100 - Dermal Exposure: Outdoor (Mixing/loading/applying
WP/DF solution as a seedling or bulb treatment)

OPPTS GLN 875.1200 - Dermal Exposure: Indoor (Mixing/loading/applying
wettable powder; greenhouse use)

OPPTS GLN 875.1300 - Inhalation Exposure: Outdoor (Mixing/loading/applying
WP/DF solution as a seedling or bulb treatment)

OPPTS GLN 875.1400 - Inhalation Exposure: Indoor (Mixing/loading/applying
wettable powder; greenhouse use)

Post-application Workers:

OPPTS GLN 875.2400 - Dermal Exposure - Handling treated seed & seedlings;
sorting, packing crops; cultivating, transplanting in treated soil.

OPPTS GLN 875.2800 - Descriptions of human activity - Handling treated seed &
seedlings; sorting, packing crops; cultivating, transplanting in treated soil.

The Agency also is requiring product-specific data including product
chemistry and acute toxicity studies, revised Confidential Statements of Formula
(CSFs), and revised labeling for reregistration.

All TM and MBC end-use products must comply with EPA's current
pesticide product labeling requirements and with the following. For a
comprehensive list of labeling requirements, please see the TM RED document.

The use of currently registered products containing TM in accordance with
approved labeling will not pose unreasonable risks or adverse effects to humans or
the environment. Therefore, all uses of these products are eligible for
reregistration. TM/MBC products will be reregistered once the required product-
specific data, revised Confidential Statements of Formula, and revised labeling are
received and accepted by EPA.

EPA is requesting public comments on the Reregistration Eligibility
Decision (RED) document for TM during a 60-day time period, as announced in a
Notice of Availability published in the Federal Register. To obtain a copy of the
RED document or to submit written comments, please contact the Pesticide
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Docket, Public Information and Records Integrity Branch, Information Resources
and Services Division (7502C), Office of Pesticide Programs (OPP), US EPA,
Washington, DC 20460, telephone 703-305-5805. Electronic copies of the RED
and this fact sheet are available on the Internet. See

http://www.epa.gov/pesticides/reregistration/status.htm

Printed copies of the RED and fact sheet can be obtained from EPA's
National Service Center for Environmental Publications (EPA/NSCEP), PO Box
42419, Cincinnati, OH 45242-2419, telephone 1-800-490-9198; fax 513-489-
8695.

Following the comment period, the TM RED document also will be
available from the National Technical Information Service (NTIS), 5285 Port
Royal Road, Springfield, VA 22161, telephone 1-800-553-6847, or 703-605-6000.

For more information about EPA's pesticide reregistration program, the
TM RED, or reregistration of individual products containing TM, please contact
the Special Review and Reregistration Division (7508C), OPP, US EPA,
Washington, DC 20460, telephone 703-308-8000.

For information about the health effects of pesticides, or for assistance in
recognizing and managing pesticide poisoning symptoms, please contact the
National Pesticide Information Center (NPIC). Call toll-free 1-800-858-7378,
from 6:30 am to 4:30 pm Pacific Time, or 9:30 am to 7:30 pm Eastern Standard
Time, seven days a week. Their internet address is http://npic.orst.edu.
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August 10, 2005

OFFICE OF
PREVENTION, PESTICIDES
AND TOXIC SUBSTANCES

Dear Reader:

The Reregistration Eligibility Decision (RED) document for Thiophanate-Methyl (TM) was
signed on March 28, 2003. Since that date the supporting appendices were generated, additional
toxicological data (a 5-day inhalation study on the TM degradate) were submitted to the Agency,
and a public comment period was provided post-signature. The TM Data-Call-In was issued in
January, 2005. A final post-signature comment period opened November 24, 2004 and closed
January 24, 2005. The risk assessments, benefit assessments, and public comments can be found
on the EPA EDOCKET system, available at http://www.epa.gov/edocket (docket # OPP-2004-
0265). The Environmental Protection Agency has reviewed and responded to the public
comments. These responses are also available for viewing on the EDOCKET system (docket #
OPP-2004-0265). As a result of its review of the public comments, the Agency revised the TM
RED, where appropriate. This letter points out changes which were made to the March 2003
version of the RED; these changes are incorporated in this May 2005 version.

A major revision from the March 28, 2003 RED occurred as a result of the review of a 5-day
inhalation study submitted by the registrant on the TM degradate carbendazim (methyl 21
benzimidazole carbamate) or MBC. The review of this study was finalized after the RED was
signed. Based on the review of the 5-day inhalation study, the Agency revised the initially
proposed interim risk reduction measures to prohibit the use of the TM degradate carbendazim
(methyl 2-benzimidazole carbamate) or MBC use in indoor paints. Based on the review of the
study, the Agency identified a new inhalation NOAEL of 0.178 mg/L/day, which was used to
re-evaluate the inhalation risks to residential handlers using an airless sprayer. This scenario was
previously identified in the RED to be of potential concern. The Agency calculated a new
inhalation MOE of 9600 which does not exceed the existing level of concern (i.e, MOE<1,000).
Because of the newly calculated inhalation MOE, the Agency will not require the removal of
indoor paint use. It should be noted that only inhalation risks to residential handlers using an
airless sprayer have been recalculated since this was the only scenario which was initially
identified as exceeding the existing level of concern.

Other revisions to the March 28, 2003 document are documented below:

. Revised the language of the cumulative section to clarify that the Agency has not made a
cumulative finding with thiophanate methyl and any other compound (see page iv);



. Added a statement to the endangered species section to emphasize that the ecological risk
assessment is a screening level assessment and that the Agency is not making a “may
effect” finding with the results of the chronic ecological risk assessment;

. Attached all the appendices to the decision document;

. Deleted all references to “celery” in the RED because EPA canceled the use of celery on
June 22, 1998 based on a request from Cerexgri, Inc.;

. Added “garlic” to the list of confirmed crops and “airblast” as a confirmed application
method;
. Revised the states of use for wheat to include only Idaho, Oregon, and Washington.

Based on current labels, no other states allow thiophanate methyl use on wheat.

. Revised the Reentry Interval (REI) table (Table 38) to include grapes, pears, dry beans,
onions, peanuts, pistachios, potatoes, and sugar beets;

. Corrected the application rate for peanut seeds to 0.04 1b ai/100 Ib of seed, which was
consistent with the rate used in the initial risk assessment.

Label Table Revisions:
. Revised the instructions for storage and disposal description; and
. Added the maximum application rate for use on Florida golf courses to make it consistent

with the seasonal rate application rate; and
. Revised the label table for fruit trees.
The revised document attached to this letter represents the EPA’s reregistration decision for TM.
If you have questions on the TM RED or any of the revisions listed above, please contact the
Chemical Review Manager, Nathan Mottl, at (703) 305-0208. For questions about product
reregistration, please contact Jane Mitchell at (703) 308-8061.
Sincerely,

Debra Edwards, Ph.D.
Director, Special Review and Reregistration Division

Attachment
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March 28, 2003

OFFICE OF
PREVENTION, PESTICIDES
AND TOXIC SUBSTANCES

CERTIFIED MAIL

Dear Registrant:

This is to inform you that the Environmental Protection Agency (hereafter referred to as EPA or
the Agency) has completed its review of the available data and public comments received related
to the preliminary risk assessment for the fungicide thiophanate-methyl. The Agency has revised
the human health and environmental effects risk assessments based on the comments received
during the public comment period and additional data from the registrant. Based on the
Agency’s revised risk assessments for thiophanate-methyl, EPA has identified risk mitigation
measures that the Agency believes are necessary to address the human health and environmental
risks associated with the current use of thiophanate-methyl. EPA is now publishing its
reregistration eligibility, risk management, and tolerance reassessment decisions for the current
uses of thiophanate-methyl, and its associated human health and environmental risks. The
Agency's decision on the individual chemical thiophanate-methyl can be found in the attached
document entitled, "Reregistration Eligibility Decision for Thiophanate-methyl" which was
approved on March 28, 2003.

A Notice of Availability for the Reregistration Eligibility Decision for Thiophanate-methyl is
being published in the Federal Register. To obtain copies of the RED document, please contact
the Pesticide Docket, Public Response and Program Resources Branch, Field and External
Affairs Division (7506C), Office of Pesticide Programs (OPP), USEPA, Washington, DC 20460,
telephone (703) 305-5805. Electronic copies of the RED and all supporting documents are
available on the Internet. See www.epa.gov/pesticides/reregistration/status.htm.

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 and to engage the public in the reregistration and tolerance reassessment
processes. During the public comment period, comments on the risk assessment were submitted
by Cerexagri, Inc., the technical registrant, as well as other registrants of end-use products. EPA
also received letters from growers, extension agents, and commodity organizations testifying to
the importance of thiophanate-methyl as a fungicide. The World Wildlife Fund, Natural
Resources Defense Council, and other advocacy groups raised concern that a full 10X FQPA
safety factor should be applied to thiophanate-methyl because of its endocrine disruption. A
close-out conference call with interested stakeholders was conducted on March 4, 2003 to
discuss the risk management decisions and resultant changes to the thiophanate-methyl labels.

Please note that the thiophanate-methyl risk assessment and the attached RED concern only this
particular pesticide and its metabolites. The Food Quality Protection Act (FQPA) requires that,



when considering whether to establish, modify, or revoke a tolerance, the Agency consider
“available information” concerning the cumulative effects of a particular pesticide’s residues and
“other substances that have a common mechanism of toxicity.” Thiophanate-methyl and its
metabolite MBC, are structurally related to several other benzimidazole compounds (primarily
veterinary drugs) that are suspect carcinogens including albendazole, fenbendazole,
mebendazole, oxfendazole, and thiabendazole. Most of the benzimidazole compounds are
regulated by the Center for Veterinary Medicine, Food and Drug Administration (FDA) as
animal drugs. At this time, the Agency has not made a decision as to whether thiophanate(
methyl shares a common mechanism of toxicity with these other benzimidazole compounds or
any other pesticide. A careful evaluation of all the available data is still needed, as well as peer
review by the FIFRA Science Advisory Panel, before a formal decision is made. Therefore, for
the purposes of this risk assessment, the Agency has assumed that thiophanate-methyl does not
share a common mechanism of toxicity, and if the Agency determines that a cumulative
assessment is necessary, the Agency will address any outstanding risk concerns at that time.

This document contains a generic and/or a product-specific Data Call-In(s) (DCI) that outline(s)
further data requirements for this chemical. Note that registrants of thiophanate-methyl must
respond to DClIs issued by the Agency within 90 days of receipt of this letter. This RED also
contains labeling requirements for thiophanate-methyl products. End-use product labels must be
revised by the manufacturer to adopt the changes set forth in Section IV 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.

Should a registrant 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 thiophanate!’]
methyl. 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.

There will be a 60-day public comment period for this document, commencing on the day the
Notice of Availability publishes in the Federal Register.



If you have questions on this document or the proposed label changes, please contact the Special
Review and Reregistration Division representative, Beth Edwards at (703) 305-5400. For
questions about product reregistration and/or the Product DCI that accompanies this document,
please contact Jane Mitchell at (703) 308-8061.

Lois A. Rossi, Director
Special Review and
Reregistration Division

Attachment
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Executive Summary

EPA has completed its review of public comments on the preliminary risk assessments and is
issuing its risk management decision for thiophanate-methyl. The revised risk assessments are
based on review of the required target data base supporting the use patterns of currently
registered products and additional information received. After considering the risks identified in
the revised risk assessment and comments and mitigation suggestions from interested parties,
EPA developed its risk management decision for uses of thiophanate-methyl that pose risks of
concern. Risks from carbendazim (methyl 2-benzimidazole carbamate) or MBC, the primary
metabolite of thiophanate-methyl, are also considered in the assessment. The decision is
discussed fully in this document.

Thiophanate-methyl is a systemic fungicide used on a variety of tree, vine, and root crops, as
well as on canola and wheat. Residential homeowners may use thiophanate-methyl on lawns and
ornamentals. Thiophanate-methyl was first registered in 1973. Approximately 700,000 pounds
of thiophanate-methyl active ingredient are applied annually. Sites on which thiophanate-methyl
has the highest percent of crop treated include strawberries, blueberries, pistachios, apples, and
melons. MBC is registered as a systemic fungicide in paints in residential settings, but has no
registered food uses in the US, nor import tolerances.

The Food Quality Protection Act (FQPA) requires that, when considering whether to establish,
modify, or revoke a tolerance, the Agency consider “available information” concerning the
cumulative effects of a particular pesticide’s residues and “other substances that have a common
mechanism of toxicity.” Thiophanate-methyl is structurally related to other benzimidazole
compounds (primarily veterinary drugs) that are suspect carcinogens including albendazole,
fenbendazole, mebendazole, oxfendazole and thiabendazole. However, unlike other pesticides
for which EPA has followed a cumulative risk approach based on a common mechanism of
toxicity, EPA has not made a common mechanism of toxicity finding for thiophanate-methyl and
any other substances. For the purposes of this action, therefore, EPA has assumed that
thiophanate-methyl does not have a common mechanism of toxicity with other substances. For
information regarding EPA’s efforts to determine which chemicals have a common mechanism
of toxicity and to evaluate the cumulative effects of such chemicals, see the policy statements
released by EPA’s Office of Pesticide Programs concerning common mechanism determinations
and procedures for cumulating effects from substances found to have a common mechanism on
EPA’s website at http://www.epa.gov/pesicides/cumulative/.

Dietary Risk - Food

EPA’s dietary risk analysis evaluated acute, chronic (non-cancer) and cancer risk for
thiophanate-methyl and MBC. Anticipated residues were calculated using both USDA Pesticide
Data Program (PDP) monitoring data for benomyl, measured as MBC, and field trial residue
data, considering percent crop treated.

Based on this analysis, the acute dietary risk estimates are less than EPA’s level of concern at the
99.9th percentile of exposure for all population subgroups for both TM and MBC. The acute
dietary risk estimates range from 5% to 22% for TM and 4% to 89% for MBC of the acute PAD
at 99.9th percentile exposure, with infants (<1 year) being the highest exposed population
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subgroup. The chronic non-cancer dietary analysis indicates all risk estimates are below EPA’s
level of concern for all population subgroups for either TM or MBC. The highest chronic
dietary risk estimates are 2% and 26% of the chronic PAD, for TM and MBC, respectively, for
the highest exposed population subgroup, children (1-6 years). The lifetime cancer risk
estimates range from 6.4x107 to 1.1x10 for TM, and 7.7x10° to 9.3x10® for MBC, depending
on the uses and whether field trial or PDP data were used. Generally, EPA is concerned when
cancer risk estimates exceed 1x10° or one-in-one million.

Dietary Risk - Drinking Water

Drinking water exposure to pesticides can occur through groundwater and surface water
contamination. Since there are no drinking water monitoring data on TM or MBC, EPA used
modeling to estimate the potential exposures and risks from TM and MBC residues in drinking
water. To determine the maximum allowable contribution from water allowed in the diet, EPA
first looks at how much of the overall allowable risk is contributed by food and then determines
a “drinking water level of comparison” (DWLOC) to determine whether modeled or monitoring
estimated environmental concentration (EEC) levels exceed this level. EECs that are above the
corresponding DWLOC exceed the Agency’s level of concern.

EECs are lower than the acute DWLOC:s for all subpopulations except infants <I year old.
Although the highest EEC of 28.3 ppb is higher than the DWLOC of 18, EPA believes that this
risk is not of concern because field trial data were used to calculate food exposures from the
citrus section 18 use and therefore, results in an overly conservative estimation.

Chronic non-cancer DWLOCs (18 ppb) are greater than the surface water EECs (12.2 ppb)
indicating that chronic dietary (food + water) risks are below EPA’s level of concern.

The chronic (cancer) DWLOC (2.1 ppb) is lower than the EEC (12.2 ppb) indicating that chronic
dietary (food + water) risks may be of concern; however, EPA believes that this risk is not of
concern for the following reasons. The screening-level model assumes maximum application
rates are used every year for 70 years, which is a worst case assumption. The highest surface
water EEC of 12.2 ppb translates into a cancer risk of 8.3x107 for surface water alone. This risk
combined with the cancer risk from food of 8.5x107 results in a combined cancer risk of 1.7x10°°
which is still within the range considered acceptable by the Agency.

Residential Risk

Potential exposures are anticipated as a result of homeowner and commercial applications in
residential areas. Applications can be made to lawns, ornamentals and "backyard" orchards. In
addition to residential areas, there are also potential postapplication exposure scenarios that may
occur in public areas such as parks, recreational areas and golf courses. The Agency evaluated
TM exposures to residential handlers during mixing, loading and application to turf/ornamentals
and TM postapplication exposure to residues by adults and children on treated turf.

In response to risk concerns identified in the preliminary risk assessment, all registrants of
thiophanate-methyl turf products have requested changes to their thiophanate-methyl
registrations that are intended to mitigate drinking water and residential risks of concern. The



registrants have effectively mitigated all residential risks with these label amendments, mainly
through rate reductions, except short-term risks from incidental oral exposures to young children
on the day of treatment. The exposure scenarios with risk estimates that exceed EPA’s level of
concern (i.e., MOEs<300) are: children playing on treated lawns for hand to mouth activities and
incidental granular ingestion with MOESs ranging from 31 to 250. The scenarios with MOEs
above 300 for TM that are not of concern are: high dermal contact to adults (such as hand
weeding, and playing), mowing activities, golfing, spot treatments of ornamentals, and broadcast
lawn treatment with a push-type spreader. Residential cancer risks are not of concern; residential
handler cancer risk estimates range from 4.7x10” to 2.8x10"®, while post-application residential
cancer risk estimates range from 1.3x10® to 1.3x107.

MBC is used as a fungicide/preservative in paints, coatings, plaster and adhesives. For the three
painting scenarios assessed, all short-term dermal risks exceeded EPA's level of concern (i.e.,
MOEs<1,000) for residential handlers, with dermal MOEs ranging from 620-750. Inhalation
exposure is not of concern except for an initial potential concern for painting with an airless
sprayer, which was initially identified as a concern using a conservative NOAEL. Registrants of
MBC paints submitted a 5-day inhalation study in February 2003 which was reviewed by EPA
after publishing the RED on March 28, 2003. The Agency identified a new inhalation NOAEL of
0.178 mg/L/day from this study and used the NOAEL to re-evaluate the inhalation risks to
residential handlers using an airless sprayer. The Agency calculated a new inhalation MOE of
9600 based on the new inhalation NOAEL of 0.178 mg/L/day which does not exceed the
existing level of concern (i.e, MOE>1,000). Based on the new inhalation MOE, the Agency will
not require the removal of indoor indoor paint use which was initially required in the March 28,
2003 RED document.

Based on dermal MOEs which exceed the Agency’s level of concern (i.e, MOEs<1,000), label
amendments were submitted to specifically prohibit MBC use in indoor paints and to reduce the
concentration of MBC in paint from 0.5% to 0.35%. All cancer risk estimates for residential
handlers were less than 1x10° and are therefore not of concern. Postapplication exposure to
MBC-treated paints, coatings, and sealants is anticipated to be only by the inhalation route, as
the treated materials will have dried and have low potential for dermal transfer. Postapplication
inhalation risks for toddlers and adults are below EPA's level of concern, (i.e., the inhalation
MOEs are greater than 1,000 and the cancer risk estimates are less than 1x10°).

Aggregate Risk

An aggregate risk assessment looks at the combined risk from dietary exposure (food and
drinking water pathways) as well as exposures from non-occupational sources (e.g., residential
uses).

Acute Aggregate Risk. The acute aggregate risk assessment addresses exposure to thiophanate!’
methyl residues in food and water only. As discussed previously, comparison of the acute
DWLOCs with the environmental concentrations of thiophanate-methyl shows that estimated
surface and groundwater concentrations are substantially less than the DWLOC:s for all
populations, except infants <1 year. Because field trial data were used to calculate exposures
from the citrus section 18 use (and thus overestimate the risk), the Agency has concluded that
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residues of thiophanate-methyl in food and drinking water do not result in an acute aggregate
risk of concern.

Short-term Aggregate Risk. Short-term aggregate exposure takes into account residential
exposure plus chronic exposure to food and water. Thiophanate-methyl and MBC are currently
registered for use that could result in short-term residential exposure, and the Agency has
determined that it is appropriate to aggregate chronic food and water and short-term exposures
for thiophanate-methyl and MBC. The aggregate short-term exposure to MBC and TM resulting
from food, water and residential use exceeds the Agency’s level of concern for children (infants,
and 1-6 years of age) and females 13-50 years, due primarily to TM post-application exposures
on turf and MBC’s use as a paint additive. Registrants have agreed to rate reductions for both
turf and paint uses, and to conduct a hand press study to help refine this assessment. Based on
these mitigation measures, and the conservative method of exposure estimation, the risks do not
exceed the Agency’s level of concern.

Chronic (Non-cancer) Aggregate Risk. The chronic (non-cancer) aggregate risk assessment
addresses exposure to thiophanate-methyl and MBC residues in food and water; there are no TM
uses that could result in chronic residential exposure. The lowest DWLOC is 18 ppb for children
1-6. Using screening-level models, the highest long-term surface water EEC is 12.2 ppb.
Therefore, the chronic non-cancer DWLOCs are greater than the surface water EECs indicating
that chronic dietary (food + water) risks are below EPA’s level of concern. Therefore, chronic
aggregate risk is also below EPA’s level of concern.

Chronic (Cancer) Aggregate Risk. The total TM and MBC dietary cancer risk estimate from
food alone is 8.5x107. The cancer DWLOC is 2.1 ppb. Using screening-level models, the
highest long-term surface water EEC (mean 36 year annual concentration) is 11.5 ppb, adjusted
to reflect TM + MBC as an MBC equivalent. This EEC is greater than the DWLOC, indicating
that chronic dietary (food and water) risk may be of concern. Because the surface water
assessment is based on a screening-level model that assumes maximum application rates are used
every year for seventy years, this is a worst-case estimate. Finally, when combining
conservative cancer risk estimates from food and from water (assuming the surface water
estimated concentration is equivalent to the concentration that could be found in drinking water),
the resultant risk is still within the range considered acceptable by the Agency. The highest
surface water EEC of 12.2 ppb translates into a cancer risk of 8.3x107. When combined with
the cancer risk from food of 8.5x107, this results in a cancer risk of 1.7x10°. Including cancer
risks from residential exposures does not significantly increase these risks. Adding cancer risk
from treating ornamentals (the worst-case residential handler scenario with a cancer risk of
2.8x10®) and dermal postapplication lawn exposure (the worst-case cancer risk of 1.3x107)
results in a total food, drinking water, and residential cancer risk of 1.9x10°. Considering the
conservative nature of the aggregate scenarios, this is still within the range considered acceptable
to the Agency.

Cancer risk to residential handlers during painting and to vapors following painting is 2.2x107.
Added to the TM + MBC cancer risk of 1.9x10° from food, drinking water, and TM residential
exposures, the total cancer risk is 2.1 x10°. EPA considers this cancer risk within the range
considered negligible. Also, this cancer risk is considered worst-case because the drinking water
cancer risk is based on the highest modeled surface water EEC, which assumes the maximum
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application rate is used every year for seventy years in an area vulnerable to surface water
contamination, and does not reflect dilution from source to tap. Also, it is unlikely that a person
would use TM to treat their ornamentals each year, perform high-exposure activities on the lawn
immediately following application of TM, and also apply paint containing MBC every year.
Finally, the cancer estimates for MBC use as a paint additive are conservative, because they are
based on high end assumptions for occupancy, air exchange rates used in the air model, and
assume no degradation or matrix effects of the paint.

Occupational Risk

Cancer risk to workers is of greater concern than non-cancer risk. In response to risk concerns
identified in the preliminary risk assessment, stakeholders provided updated use information
which allowed the Agency to significantly refine the risk estimates. Based upon revised
assumptions, all handler (with either protective equipment or engineering controls) and
postapplication worker risk estimates were below 1x10™ and most were below 1x10°. EPA
believes these risks can be mitigated for handlers to a level closer to 1x10° by requiring the
following actions: (1) engineering controls (i.e., water soluble packaging) for wettable powder
formulations labeled for aerial/chemigation application on food crops, (2) enclosed cabs for
planting potato seed that has been treated with dust, (3) double-layer PPE, chemical-resistant
gloves, and an apron while using dips, and (4) single-layer PPE and chemical-resistant gloves for
various scenarios.

At current labeled thiophanate-methyl application rates, cut flower harvesters would have both
short-term and cancer risks of concern when contacting plants after application. The Agency
believes that significant risk reduction would occur by reducing the maximum allowable
application rate on cut flowers to 0.5 Ib ai/acre which is currently the typical use rate.

In addition, restricted entry intervals (REIs) are being modified for certain food crops which
exceeded the Agency’s level of concern.

There are insufficient data to adequately assess the seedling or dip applications, and additional
data are requested to support these uses.

Post-application worker exposure scenarios were also assessed for MBC. Risks were not of
concern.

Ecological Risk

The implementation of the mitigation measures described above (i.e., rate reductions), resulted in
decreases in exposure values, leading to much lower RQs for both terrestrial and aquatic
organisms. There are a few scenarios which still show LOC exceedances; however, all of these
exceedances are slight and therefore, EPA has determined that no further risk mitigation is
necessary for environmental concerns.

Conclusions

The Agency is issuing this Reregistration Eligibility Document (RED) for thiophanate-methyl, as
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announced in a Notice of Availability published in the Federal Register. This RED document
includes guidance and time frames for complying with any required label changes for products
containing thiophanate-methyl. With the addition of the label restrictions and amendments
detailed in this document, the Agency has determined that all currently registered uses of
thiophanate-methyl are eligible for reregistration.

The risk assessments for thiophanate-methyl are based on the best scientific data currently
available to the Agency and are adequate for regulatory decision making.

There was a 60-day public comment period for this document which was from November 24,
2004 to January 24, 2005. Comments can be found in edocket number OPP-2004-0265.
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1. 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, as well as a review of all submitted data by the U.S.
Environmental Protection Agency (referred to as EPA or "the Agency"). Reregistration involves
a thorough review of the scientific database underlying a pesticide's registration. The purpose of
the Agency's review is to 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 or not 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 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, which was August 3, 1996. FQPA also amends the FFDCA to require a safety
finding in tolerance reassessment based on factors including an assessment of cumulative effects
of chemicals with a common mechanism of toxicity.

Thiophanate-methyl is a benzimidazole fungicide structurally related to albendazole,
fenbendazole, mebendazole, oxfendazole and thiabendazole. At this time, the Agency has not
made a decision as to whether thiophanate-methyl shares a common mechanism of toxicity with
these other benzimidazole or any other pesticides. An evaluation of all the available data is still
needed, as well as peer review by the FIFRA Science Advisory Panel, before a formal decision is
made. Therefore, for the purposes of this risk assessment, the Agency has assumed that
thiophanate-methyl does not share a common mechanism of toxicity with other pesticides. After
a decision is made regarding common mechanism of toxicity, and if the Agency determines that
a cumulative assessment is necessary, the Agency will address any outstanding risk concerns at
that time.

The implementation of FQPA requires the Agency to revisit some of its existing policies relating
to the determination and regulation of dietary risk, and has also raised a number of new issues
for which policies need to be created. These issues were refined and developed through
collaboration between the Agency and the Tolerance Reassessment Advisory Committee
(TRAC), which was composed of representatives from industry, environmental groups, and other
interested parties. The TRAC identified the following science policy 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 probabilistic analyses in 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 these issues is evolving and in a
different stage of refinement. Some issue papers have already been published for comment in
the Federal Register and others will be published shortly.

This document consists of six sections. Section I contains the regulatory framework for
reregistration/tolerance reassessment. Section II provides a profile of the use and usage of the
chemical. Section III gives an overview of the revised human health and environmental effects
risk assessments resulting from public comments and other information. Section IV presents the
Agency’s reregistration eligibility and risk management decisions. Section V summarizes
required label changes based on the risk mitigation measures outlined in Section IV. Section VI
provides information on how to access related documents. Finally, the Appendices list Data
Call-In (DCI) information. The revised risk assessments and related addenda are not included in
this document, but are available on the Agency’s web page www.epa.gov/pesticides, and in the
Public Docket.

II. Chemical Overview
A. Regulatory History

Thiophanate-methyl (TM) has been registered in the United States since 1973 for use as a
fungicide. On December 7, 1977, EPA initiated a Special Review for TM because its metabolite,
methyl 2-benzimidizole carbamate (MBC), has the potential to cause mutagenic effects and TM
has the potential to cause adverse effects to nontarget organisms (earthworms). In the
preliminary determination concluding Special Review in 1979, EPA stated that the available
evidence did not clearly demonstrate a risk to humans or the environment as a result of uses
registered at that time. Significant local population reduction in earthworms was not expected
since “the toxic effects were limited to the site of application, the impact of earthworm loss did
not extend to adjacent areas, the populations could rebound to normal within a few years after
termination of thiophanate-methyl treatments, and the sites of application were reasonably
limited”. Prior to the publication of EPA’s final TM regulatory decision concluding the Special
Review, new data were received by the Agency indicating that MBC was carcinogenic. The
Agency issued its final regulatory decision on TM on October 20, 1982. In the Notice and
position document supporting the decision, the Agency determined that the potential oncogenic
and mutagenic risks of TM were “exceeded by the benefits associated with its use”.

EPA conducted a thorough review of the scientific data base on TM and reassessed the Agency’s
earlier regulatory position in 1986, when a Registration Standard for TM was released. The
Registration Standard involved a thorough review of the scientific data base underlying pesticide
registrations and an identification of essential but missing studies which may not have been
required when the product was initially registered or studies that were considered insufficient.
The Registration Standard concluded that TM and MBC should not be placed in Special Review
again, the benefits outweighed the risks from TM use, and EPA should continue to approve new
uses for registration [Section 3, Section 24(c) and Section 18] on a case-by-case basis.



Subsequent Data Call-Ins (DCIs) were issued in 1991, 1995, and 1996 for thiophanate-methyl.
This Reregistration Eligibility Decision (RED) reflects a reassessment of all data to date.

In April 2001, the registrant of benomyl, a widely-used, related benzamidazole compound,
requested voluntary cancellation of all benomyl-containing products, with sales and distribution
proposed to cease by December 31, 2001. The fungicidal activity of both TM and benomyl
depends on conversion to MBC; therefore, similar disease control is expected. As a result of the
benomyl cancellation, EPA received several petitions from Cerexagri, a technical registrant of
TM, and from IR-4 for registrations to replace benomyl. Namely, Section (3) petitions to
establish permanent tolerances on canola' and pistachios. Earlier Section (3) petitions had also
been received in 1996 to establish tolerances on grapes and pears, and to add a foliar application
to potatoes (a tolerance for potato seed pieces already existed). Due to the regulatory impact of
FQPA in 1996, Cerexagri decided not to pursue registration on these crops. However, with the
cancellation of benomyl, Cerexagri requested that the petitions for pears, grapes, and potatoes be
considered and therefore, they were also evaluated in this RED document. Following rate
reductions to reduce exposure through drinking water, tolerances were established for residues of
thiophanate-methyl in/on canola, grapes, pears, pistachios, and potatoes (foliar) on August 28,
2002 (67FR55137).

Also as a result of the benomyl cancellation, Section 18 Emergency Exemption Petitions were
submitted by Florida and Louisiana to allow use of TM on citrus, and by several other states to
permit use of TM on blueberries. The Section 18 uses were granted on February 22, 2002
through February 22, 2003 (citrus); and on May 5, 2002 through September 30, 2002
(blueberries). The Section 18 for citrus has been reissued for the 2003 use season. Section 18's
in various states were also granted on February 5, 2003 for the use of thiophanate-methyl on
mushrooms.

This Reregistration Eligibility Decision document evaluates risks from all currently registered
uses, including grapes, pears, pistachios, canola, potato foliar use, and the 1-year Section 18's for
blueberries and citrus.

In an effort to promote transparency of the reregistration process and public acceptance of
regulatory decisions, the Agency, in cooperation with the U.S. Department of Agriculture
(USDA), is working to modify the reregistration process. An interim process has been
established to provide opportunities for stakeholders to ask questions and provide input on the
risk assessment and risk mitigation strategies, via conference calls and other formats. See
Chapter IV Section B for a detailed description of the modified process. Consistent with this
process, a conference call was conducted on June 1, 2001 with EPA, USDA, the registrants, and
other stakeholders (e.g., growers, commodity groups, land grant universities) to discuss the basis

' IR-4 submitted a tolerance petition for thiophanate-methyl on canola. Although benomyl was never

registered on canola, it was the fungicide designated by the US Canola Association as a high priority need.
Upon cancellation of benomyl, the US Canola Association replaced benomyl with TM on it’s “urgently
needed” list.



of the calculated risks of thiophanate-methyl, the Agency's risk concerns, and the benomyl
registrant’s voluntary cancellation and phase-out proposal. Risk mitigation meetings were held
with stakeholders on September 12, 2002 and January 23, 2003. Stakeholders provided new
information regarding use rates, acreage, application frequency, etc., which enabled EPA to
significantly refine the occupational risk assessment. Also, a close-out conference call was
conducted on March 4, 2003 with stakeholders, to discuss the risk management decisions and
resultant changes to the thiophanate-methyl labels.

B. Chemical Identification

EPA has concluded that the residues to be regulated in plant and animal commodities for
purposes of tolerance enforcement will consist of TM and its metabolite methyl 2
benzimidazolyl carbamate (MBC). For purposes of dietary risk assessment, the residues of
concern in plants will include TM, MBC, and 2-aminobenzimidazole (2-AB). In animal
commodities, the residues of concern will include TM, MBC, and the hydroxylated metabolites
of MBC (4-OH-MBC, 5-OH-MBC, and 5-OH-MBC-S). The chemical names and structures of
these compounds are depicted in Figure A.



Figure A.

Chemical structures of thiophanate-methyl residues of concern.
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. Vapor Pressure: 1.3x10° mmHg

. Basic Manufacturers: Cerexagri Corporation, Micro Flo Company, Nations Ag,
and Gowan Pacific

Pure TM is a colorless crystalline solid with a melting point of 168 °C with decomposition.
Technical TM is a pale brown powder which begins to decompose at ~163 °C. Thiophanate!’
methyl is slightly soluble in water (21.8 ppm) and sparingly soluble in most organic solvents at
25 °C (2.9 g/100 mL acetone; 7.8x10™" g/100 mL methanol; 8.4x10™" g/100 mL ethyl acetate;
7.3x107 g/100 mL dichloromethane; 1.8x10 g/100 mL n-octanol; 1.1x10?* g/100 mL xylene;
and 4.7x10” g/100 mL n-hexane). TM is a semi-volatile compound based on its vapor pressure
of 1.3x10° mmHg.

C. Use Profile

The following is information on the currently registered uses including an overview of use sites
and application methods. A detailed table of the uses of thiophanate-methyl eligible for
reregistration is contained in Appendix A.

Type of Pesticide

Thiophanate-methyl is a systemic fungicide used to control various diseases caused by fungal
pathogens. Thiophanate-methyl inhibits fungi growth by interfering in the biosynthesis of DNA
in the fungal cell division process.

Use Sites

Thiophanate-methyl is registered for use on the following food/feed crops: almonds, apples,
apricots, canola, dry beans, garlic, grapes, green beans, cantaloupes, cherries, cucumbers, garlic,
melons, nectarines, onions, peaches, peanuts, pears, pecans, pistachios, plums, potatoes,
pumpkins, soybeans, squash, strawberries, sugar beets, watermelons, and wheat. A tolerance has
been established with no U.S. registration to permit importation of thiophanate-methyl-treated
bananas. Non-food/feed uses include ornamentals (greenhouses, interiorscapes, landscaping,
and nursery (including forest nurseries) and turf (sod farms, residential and recreational lawns).

Use Limitations
Use on canola restricted to MN, ND, and MT.
Use on fall-seeded wheat restricted to ID, OR, and WA.

Target Pests

Species of Botryosphaeria, Botrytis, Cercospora, Cladosporium, Coccomyces, Colletotrichum,
Corynespora, Cristulariella, Dendrophoma, Diaporthe, Dibotryon, Didymella, Diplodia,
Fusicladium, Gloeodes, Gnomonia, Erysiphe, Fusarium, Monilinia, Mycosphaerella,
Phaecryptopus, Phomopsis, Podosphaera, Pseudocercosporella, Puccinia, Rhizoctonia,
Scirrhia, Sclerotium, Septoria, Sphaerotheca, Venturia, and Zygophiala,



Formulation Types

Thiophanate-methyl formulations include dust, granular, wettable powder, water-dispersible
granular, and flowable concentrate, ranging from 1.5% to 90% active ingredient. Common trade
names: Topsin®, Banrot®, Systec”, Fungo®, Duosan®.

Method and Rates of Application

Thiophanate-methyl may be applied with aerial, chemigation or ground equipment (airblast,
broadcast, band, or soil drench); as a dip treatment for cut flowers, rose budwood, or nursery
stock; and as a seed treatment for peanuts and potato pieces. Handheld equipment may be used
on turf and ornamentals. The majority of crops are treated with postemergent broadcast
applications.

Single maximum application rates vary widely depending on the crop as follows:

Food crops: 0.35-1.4 lbs ai/acre/application (these rates reflect risk reduction measures agreed to
in this RED); peanut seeds: 0.04 1b ai/100 Ib; potato seed pieces: 0.025 1b ai/100 Ib. of seed;
greenhouse bulbs: 0.34 1b ai/100 gal dip; horticultural/greenhouse: 0.5 1b ai/100 gal, 0.03-0.87
1b ai/1000 ft*; furf: 10.88 b ai/acre/year (this rate reflects risk reduction measures agreed to in
this RED).

Timing of Application
One to four applications are allowed per season depending on the crop. Typically one or two
applications are made.

D. Estimated Usage of Pesticide

Table 1 below summarizes the best available estimates for the pesticide usage of thiophanate!
methyl.

Previously, annual estimates of thiophanate-methyl total domestic usage averaged approximately
450,000 pounds active ingredient for about 750,000 acres treated. These estimates were derived
from a variety of published and proprietary sources available to the Agency. However, use of
TM is expected to increase considerably in coming years due to the recent cancellation of
benomyl-containing products. Total annual domestic usage of thiophanate-methyl over the next
few years is expected to average about 700,000 pounds of active ingredient on about 1,000,000
acres treated (excluding use on onions, turf, and ornamentals for which EPA has no
comprehensive usage data). These estimates, presented below in Table 1, consider the
anticipated use of thiophanate-methyl, based on current usage information for thiophanate!(
methyl and a wide-spread survey of the grower community regarding alternatives to benomyl,
conducted by USDA in 2001. Largest markets in terms of total pounds active ingredient are
expected to include apples, citrus, canola, dry beans, green beans, potatoes, and wheat. Crops
with a high percentage treated of total U.S. planted acres is expected to include strawberries
(32%), blueberries (23%), pistachios (22%), apples (21%), and melons (14%).



Table 1. Thiophanate-methyl Crop Usage Summary

Site Acres Acres Treated % of Crop LB AI Applied Average Application Rate States of Most
Grown (000) Treated (000) Usage
(000)
Wwtd Est Max Wwtd Est Max Wwtd Est Max Ib ai/ # Ib ai/ (% of total 1b
Avg Avg Avg acre/yr appl/yr Alappl ai used on this
site)
Almonds 430 47 71 10.9 16.4 37 56 0.8 1.1 0.7 | CA 100%
Apples 520 108 189 20.8 36.3 71 122 0.7 2.7 0.2 | WANY MI
CA PA 90%
Apricots 21 1 2 6.0 10.0 1 2 0.8 1.0 0.8 | CA96%
Beans, Dry 1,802 89 182 4.9 10.1 90 184 1.0 1.0 1.0 | ND MI MN
NE ID 88%
Beans, Green 304 43 72 14.0 23.8 56 95 1.3 1.0 1.3 | WIFL MINY
OR GA 91%
Blueberries 62 14 18 22.8 28.8 14 18 1.0 2.0 0.5 | ME MINJGA
NC 85%
Canola 1,520 152 228 10.0 15.0 90 137 0.6 1.0 0.6 | ND MN MT
WA 80%
Cantaloupes 102 13.5 20 13.2 19.7 8 12 0.6 1.5 0.4 | INMITX 75%
Cherries 128 5 9 38 7.2 2 3 0.3 1.0 0.3 | MIWA OR
CA 86%
Citrus 1,250 66 481 53 38.5 65 492 1.0 1.0 1.0 | FLCATX
100%
Cucumbers 131 15 48 11.2 37.1 16 57 1.1 1.3 0.9 | MINC FL GA
86%
Garlic 32 1 3 43 8.6 0 0 0.2 1.2 0.1 CA OR 90%
Grapes 1,100 2 34 0.2 3.1 1 23 0.6 1.0 04 | CA90%
Melons 36 5 14 14.2 40.5 3 6 0.5 1.2 04 | CATX AZFL
75%
Nectarines 36 1 1 1.5 3.0 1 1 1.1 1.0 1.1 CA 90%




Site Acres Acres Treated % of Crop LB Al Applied Average Application Rate States of Most
Grown (000) Treated (000) Usage
(000)
Wtd Est Max Wtd Est Max Witd Est Max Ib ai/ # Ib ai/ (% of total Ib
Avg Avg Avg acre/yr appl/yr Alappl ai used on this
site)
Onions 143 0 0 0.1 0.2 0 1 2.4 1.2 20 | CACOGA
TX WA 70%
Peaches 135 2 4 1.5 3.0 3 5 1.4 2.6 0.6 | CASCGATX
NJ 90%
Peanuts 1,508 6 19 0.4 1.3 5 21 0.7 1.0 0.7 | GATX AL
NC 84%
Pears 74 8 12 10.3 16.7 9 16 1.2 24 0.5 | CANY OR
82%
Pecans 452 13 36 2.9 8.1 10 30 0.7 1.3 0.5 | GATXNM
AZ LA 83%
Pistachios 90 20 35 21.8 38.8 24 42 1.2 1.4 0.8 | CA 100%
Plums/Prunes 144 2 4 1.3 2.9 1 2 0.4 1.0 04 | CA8Y%
Potatoes 1,373 139 282 10.1 20.5 56 118 0.4 1.0 0.4 | ID WAND WI
ME OR 75%
Pumpkins 61 3 11 4.8 18.9 1 6 0.5 1.2 04 | ILNY CAPA
MI OH 83%
Soybeans 64,371 33 90 0.1 0.1 17 48 0.5 1.0 0.5 | ILIAMN IN
MO OH 81%
Squash 59 7 26 12.5 44.0 6 19 0.8 1.2 0.7 | FLCA GAMI
NJ 78%
Strawberries 50 16 36 31.9 70.8 21 58 1.3 2.7 0.5 | CAFL 82%
Sugar Beets 1,473 74 147 5.0 10.0 31 59 0.4 1.0 0.4 | MNNDMIID
85%
Watermelons 215 22 50 10.3 23.2 5 11 0.2 1.0 0.2 | FLIN AZ 82%
Wheat 62,407 85 266 0.1 0.4 51 160 0.6 1.0 0.6 | ID OR WA
75%
Total 1,000 1,704 700 1,260
COLUMN HEADINGS

Wtd. Avg. = Weighted average--the most recent years and more reliable data are weighted more heavily.
Est. Max. = Estimated maximum, which is estimated from available data.
Average application rates are calculated from the weighted averages.

NOTES ON TABLE DATA

Usage data primarily covers 1991 - 2000. USDA conducted a survey of growers in 2001 on the expected future usage of
thiophanate methyl after the cancellation of benomyl.
Calculations of the above numbers may not appear to agree because they are displayed as rounded to the nearest 1,000 for acres
treated or 1b. a.i. (therefore 0 = < 500), and rounded to one decimal percentage point for % of crop treated.
SOURCES: EPA, USDA , and National Center for Food and Agricultural Policy.




III. Summary of Thiophanate-methyl Risk Assessment

The following is a summary of EPA's human health and ecological risk findings and conclusions
for the fungicide thiophanate-methyl, as presented fully in the documents, "HED Human Health
Risk Assessment for the Reregistration Eligibility Decision" dated April 25, 2002, "Revised
EFED RED document for thiophanate-methyl and its major degradate, MBC" dated May 9,
2001, and “Addendum to EFED RED chapter (revised) for thiophanate-methyl fungicide (TM)
and its major degradate, MBC” dated June 12, 2002. Since the completion of the assessments,
the Agency has calculated new water concentrations for TM and MBC based on thiophanate-
methyl's recently modified use pattern. The Agency has also revised the risk estimates for
residential applicators exposed to MBC in paint (see D295437 available in docket OPP-2004-
0265). Also, new information provided by stakeholders enabled the Agency to refine worker
cancer risk estimates. The new cancer assessment for workers is found in the document
“Thiophanate-methyl: Updated HED Occupational Handler and Postapplication Worker Cancer
Risk Estimates” dated December 3, 2002.

The purpose of this decision document is to summarize the key features and findings of the risk
assessment in order to help the reader better understand the risk management decisions reached
by the Agency. While the risk assessments and related addenda are not included in this
document, they are available in the public docket.

A. Human Health Risk Assessment

Risks from dietary exposure (food and drinking water), residential exposure, aggregate
exposures, and occupational exposures have been evaluated for thiophanate-methyl. Risks from
exposure to MBC have also been evaluated since thiophanate-methyl rapidly degrades to MBC
in the environment. Therefore, MBC residues may be present in food, drinking water, on lawns,
etc., following thiophanate-methyl use. MBC is not only the primary metabolite of thiophanate[’
methyl, it is also a registered fungicide for use in tree injection' and as a fungicide/preservative
in paints, coatings, plaster and adhesives (which may be used in residential settings).

1. Dietary Risk From Food
a. Toxicity

Although there are sufficient data to support a reregistration eligibility determination for all
currently registered uses of TM, the toxicology database for TM is considered incomplete. EPA
is requesting that rat acute and subchronic neurotoxicity screening studies be submitted on TM
and that a developmental neurotoxicity study on TM be placed in 'reserve' status pending the
results of these studies and a developmental neurotoxicity study with MBC. The Agency is also

Tree injection products are restricted to ornamental trees only; labels specify product is not to be used on
trees which will produce food within the year following treatment.
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requesting a 90-day rat inhalation study because an unacceptable 14-day inhalation study showed
possible respiratory effects from TM exposure at lower concentrations than those associated with
developmental effects and because occupational exposures are potentially long-term in green
houses.

Toxicology data for carbendazim (Methyl 2-Benzimidazole Carbamate) or MBC, the primary
metabolite and environmental breakdown product of TM, are also considered in this assessment,
and are incomplete. Two toxicity studies with MBC are being requested; a 21-day dermal
toxicity study in rats, and a developmental neurotoxicity study in rats. In addition, the 2[
generation rat reproduction and subchronic studies for MBC fail to meet the Subdivision F
Guidelines and must be repeated.

Acute Toxicity. Both TM and MBC are of low toxicity following acute oral, dermal and
inhalation exposures (toxicity categories III/IV). TM is classified as a skin sensitizer, while
MBC is not a skin sensitizer. Acute toxicity values and categories for the technical grade of TM
and MBC are summarized in Tables 2 and 3, respectively.

Table 2. Acute Toxicity of Thiophanate-methyl

Guideline No. Study Type MRID # Results Toxicity
Category
870.1100 (81-1) Acute Oral, Rat 41644301 LD, =>5000 mg/kg, 1\
870.1200 (81-2) Acute Dermal, 41644302 LD,, =>2000 mg/kg, 1
Rabbit
870.1300 (81-3) Acute 41482804 LC,,>1.7 mg/L males 111
Inhalation, Rat LC,, >1.9 mg/L
females
870.2400 (81-4) Primary Eye 40095501 slight ocular irritant v
Irritation, Rabbit
870.2500 (81-5) Primary Skin 40095502 Non-irritant v
Irritation, Rabbit
870.2600 (81-6) Dermal 41482805 dermal sensitizer N/A
Sensitization,
Guinea Pig
Table 3. Acute Toxicity of MBC
Guideline No. Study Type % a.i. MRID or Results Toxicity
Accession No. Category
870.1100 Acute Oral, Rat 98 256025 LD,,=>10,000 v
(81-1) (Acc No) mg/kg,
870.1200 Acute Dermal, 75 INE 256025 LDy, =>2,000 1
(81-2) Rabbits 965 (Acc No) me/ke formulation
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Guideline No. Study Type % a.i. MRID or Results Toxicity
Accession No. Category
870.1300 Acute Inhalation, 75 INE 256025 LC,, >5 mg/L v
(81-3) Rat 965 (Acc No)
870.2400 Primary Eye >98 256025 minimal to no I
(81-4) Irritation, Rabbit (Acc No) irritation
870.2500 Primary Skin 75 INE 256025 slight irritation at 24 v
(81-5) Irritation, Rabbit 965 (Acc No) hr, normal by 72 hr
870.2600 Dermal 98 256025 not a dermal N/A
(81-6) Sensitization, (Acc No) sensitizer
Guinea Pig

Subchronic/Chronic Systemic Toxicity: The liver and thyroid are the primary target organs of
TM and MBC in several species following subchronic or chronic dietary exposure. Adverse
testicular effects were observed in two chronic rat studies. The testes is a known target organ of
MBC. In addition to liver and thyroid effects, TM also appeared to cause mild anemia at the
higher dose levels in rats, dogs and mice following subchronic or chronic exposure.

Carcinogenicity. TM is classified as "likely to be carcinogenic to humans". A Q1* of
1.16x10? (mg/kg/day)” was assigned based on the dose-dependent increases in liver tumors in
male and female mice. MBC is classified in group C (possible human carcinogen). A Q1* of
2.39x107 (mg/kg/day)’ was assigned based on hepatocellular (adenoma and/or carcinoma)
tumors in female mice.

Developmental/Reproductive Toxicity: Developmental toxicity was observed in the fetuses of
rabbits exposed to 40 mg/kg/day TM and included increased incidence of supernumerary ribs
and decreased fetal weight. These findings occurred at a dose that also caused maternal toxicity
based on decreases in body weight gain and food consumption.

MBC was associated with adverse reproductive effects (decreased birth weight at weaning) in an
unacceptable reproductive toxicity study in rats. MBC also caused adverse testicular effects
characterized by premature release of immature germ cells, atrophy of a few seminiferous
tubules and significant decrease in seminiferous tubule diameter following a single gavage dose
with 50 mg/kg (Nakai et al. 1992). In addition, evidence of testicular effects was observed in the
unacceptable 90-day subchronic dog study with MBC.

Genotoxicity. Although the acceptable submitted genotoxicity studies (in vitro CHO
cytogenetic and rat liver unscheduled DNA synthesis assays) were negative, two published
reports (mouse bone marrow micronucleus and BALB/c 3T3 cell transformation assays)
demonstrated that TM is aneugenic (abnormal chromosome number). Although weak equivocal
positive results were observed in a published Ames assay, TM was negative in a recently
reviewed bacterial reverse gene mutation study.
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Neurotoxicity. No acute or subchronic rodent neurotoxicity screening studies (§81-8 and §82-7)
were submitted for TM. EPA determined that these studies should be submitted based on (1)
potential clinical signs of neurotoxicity in the chronic dog study (transient tremors) and (2)
existence of a common metabolite, MBC, with benomyl. Also, it was determined that benomyl
showed potential signs of neurotoxicity in the acute and subchronic rat neurotoxicity screening
studies. In addition, in the rat developmental toxicity studies, both MBC and benomyl caused
developmental neurotoxic effects. Developmental neurotoxicity studies (§83-6) were therefore
requested for benomyl (now canceled) and MBC. A developmental neurotoxicity study for TM
is in 'reserve' status pending the receipt/evaluation of neurotoxicity studies and development of a
policy on the need for a developmental neurotoxicity study for pesticides that cause thyroid
toxicity. The Agency has concern for potential effects on the development of the nervous
system if TM has antithyroid activity. MBC was not demonstrated to cause delayed
neurotoxicity in hens. Developmental CNS malformations were noted in the MBC prenatal
developmental toxicity study in rats, which included exencephaly, domed head, anophthalmia,
microophthalmia and bulged eyes.

Dermal Absorption. EPA estimated a dermal absorption rate of 7% for TM based on the results
of an oral developmental toxicity study (LOAEL of 20 mg/kg/day) and a 21-day dermal toxicity
study (LOAEL of 300 mg/kg/day) in the same species (rabbit) with similar endpoints (decreased
food consumption). EPA estimated a dermal absorption rate of 3.5% for MBC based on a
dermal absorption study with benomyl. Benomyl was selected as a surrogate chemical because
of similarities in toxicological effects and structure between benomyl and MBC.

b. FQPA Safety Factor

The FQPA safety factor (as required by the Food Quality Protection Act of August 3, 1996) is
intended to provide up to an additional 10-fold safety factor (10X), to protect for special
sensitivity in infants and children to specific pesticide residues in food or to compensate for an
incomplete database. The FQPA Safety Factor is necessary for TM due to an incomplete
toxicity database (acute and subchronic neurotoxicity studies are required due to potential
neurotoxicity) and the requirement for a developmental neurotoxicity study has been ‘reserved’.
However, the FQPA safety factor can be reduced to 3X because (1) the Agency evaluated the
new 1997 prenatal developmental toxicity study in rabbits and classified this study as acceptable
for assessment of susceptibility; (2) the dietary prenatal developmental toxicity study in the rat
was considered to be acceptable for assessment of susceptibility; (3) the available data provided
no indication of increased susceptibility in utero in the developmental studies in rats and rabbits
or following pre-/postnatal exposure in the multi-generation reproduction studies in rats; and (4)
the dietary (food and drinking water) and non-dietary exposure assessments will not
underestimate the potential exposure for infants and children from the use of TM. The 3X FQPA
safety factor for TM is applicable to all population subgroups for dietary and non-dietary
exposure assessments of all durations since the toxicology database for TM is incomplete and the
requirement for a developmental neurotoxicity study has been ‘reserved’.
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For MBC (the primary metabolite of TM), the FQPA safety factor was retained at 10X for two
reasons. First, there was evidence of increased susceptibility following in utero exposure of
MBC in the prenatal developmental toxicity study in rats and rabbits. In the rat study,
developmental anomalies (decreased fetal body weight and increases in skeletal variations and a
threshold for malformations of the CNS) occurred at doses which were not maternally toxic. In
the rabbit study, developmental toxicity was manifested as decreased implantations and live litter
size and increased resorptions at a dose that did not cause maternal toxicity. Second, there is a
need for developmental neurotoxicity studies in rats for MBC because in a prenatal
developmental toxicity study in rats with MBC, treatment-related malformations of the CNS
were observed. Also, there is increased sensitivity of rat and rabbit fetuses as compared to
maternal animals following in utero exposure to MBC in prenatal developmental toxicity
studies. Lastly, in mutagenicity studies with MBC, there is evidence of aneuploidy induction
following oral dosing in mice. Mutagenicity data support the evidence of developmental
anomalies in rats. The 10x FQPA safety factor for MBC is applicable for all risk assessments for
females 13-50 years, infants, and children (1- 6 years and 7-12 years).

c. Population Adjusted Dose (PAD)
Dietary exposure estimates are expressed in mg/kg body weight/day and as a percent of the
acute/chronic Population Adjusted Dose (a/cPAD) which is the RfD taking into account the
FQPA safety factor. This calculation is performed for each population subgroup. A risk
estimate that is less than 100% of the acute or chronic PAD does not exceed EPA’s risk concern.

d. Endpoints and Doses for Risk Assessment

The doses, toxicity endpoints selected and supporting studies for various exposure scenarios are
summarized in Tables 4 and 5.

Table 4. Summary of Doses and Toxicological Endpoints for Thiophanate-methyl

Exposure Dose Used in Risk FQPA SF* and Study and Toxicological Effects
Scenario Assessment, UF Endpoint for Risk
Assessment
Acute Dietary, | NOAEL=20 mg/kg/day FQPA SF=3 1997 Rabbit Developmental Study
Females aPAD= acute RfD LOAEL=40 mg/kg/day based on
13-50 yrs UF =100 FQPA SF supernumerary ribs in fetuses of exposed dams
Acute RfD= 0.2 mg/kg/day =0.067 mg/kg/day and decreased fetal weight.
Acute Dietary, | NOAEL=40 mg/kg/day FQPA SF=3 Chronic oral toxicity dog study
General aPAD= acute RfD LOAEL= 200 mg/kg/day based on tremors 2-4
Population UF =100 FQPA SF hours post-dosing in 7 of 8 dogs.
Acute RfD= 0.4 mg/kg/day = 0.13 mg/kg/day
Chronic NOAEL=8 mg/kg/day FQPA SF=3 Chronic oral toxicity dog study
Dietary cPAD= chronic RfD LOAEL= 40 mg/kg/day based on thyroid and
UF =100 FQPA SF liver effects and decreased body weight.
Chronic RfD= 0.08 mg/kg/day =0.027 mg/kg/day
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Exposure Dose Used in Risk FQPA SF* and Study and Toxicological Effects
Scenario Assessment, UF Endpoint for Risk
Assessment
Short- & NOAEL = 10 mg/kg/day LOC for MOE =300 for | 1997 Rabbit Developmental Study
Intermediate all residential LOAEL = 20 mg/kg/day based on decreased
Term UF =100 populations maternal body weight and food consumption.
Incidental LOC for MOE = 100 for
Ingenstion occupational workers
Cancer Q1*=1.16x10? (mg/kg/day)’ Q1*=1.16x107 78-week mouse study based on male mouse

(mg/kg/day)’

liver adenoma and/or carcinoma and/or
hepatoblastoma combined tumor rates

* The reference to the FQPA Safety Factor refers to any additional safety factor retained due to concerns unique to

the FQPA.

UF = Uncertainty Factor
PAD = Population Adjusted Dose (includes UF and FQPA safety factor)
LOC= Level of Concern

MOE = Margin of Exposure
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Table S. Summary of Doses and Toxicological Endpoints for MBC

Exposure Dose Used in Risk FQPA SF* and Study and Toxicological Effects
Scenario Assessment, UF Endpoint for Risk
Assessment
Acute Dietary, | NOAEL=10 mg/kg/day FQPA SF=10 Rat Developmental Study with MBC
Females 13-50 aPAD= acute RfD LOAEL= 20 mg/kg/day based on decreased
years UF =100 FQPA SF fetal body weight and increases in skeletal

Acute RfD= 0.1 mg/kg/day

=0.01 mg/kg/day

variations and a threshold for malformations in
fetuses of exposed dams

Acute Dietary,

LOAEL=50 mg/kg/day

FQPA SF = 10 for infants

Single Dose Rat Study (Nakai et al. 1992)

General and children LOAEL= 50 mg/kg/day based on adverse
Population, UF =300 FQPA SF=1 general pop. testicular effects including sloughing
including Acute RfD= aPAD= acute RfD (premature release) of immature germ cells 2
infants and 0.17 mg/kg/day FQPA SF days post exposure, atrophy of a few
children =0.017 mg/kg/day (infants | seminiferous tubules in one testicle, significant
and children) decrease in seminiferous tubule diameter, and
=0.17 (general pop.) slight abnormal growth of the efferent ductules
at 70 days post exposure.
Chronic Dietary | NOAEL=2.5 mg/kg/day FQPA SF = 10 for children | 2 year dog study with MBC
and females 13-50 yrs LOAEL= 12.5 mg/kg/day based on
UF =100 FQPA SF=1 general pop. histopathological lesions of the liver
Chronic RfD= 0.025 cPAD= chronic RfD characterized as swollen, vacuolated hepatic
mg/kg/day FQPA SF cells, hepatic cirrhosis and chronic hepatitis in
=0.0025 mg/kg/day both sexes.
(children and females)
=0.025 (general pop.)
Short-Term Oral NOAEL = 10 mg/kg/day LOC for MOE = 1000 for 1997 Rabbit Developmental Study with
Incidental all residential populations thiophanate-methyl
Ingestion LOC for MOE = 100 for LOAEL = 20 mg/kg/day based on decreased
occupational workers maternal body weight and food consumption.
Intermediate- Oral NOAEL = 11 mg/kg/day LOC for MOE = 1000 for 90 day dog feeding study with MBC
Term Incidental | (rounded to 10 mg/kg/day) all residential populations LOAEL = 35 mg/kg/day based on adverse liver
Ingestion LOC for MOE = 100 for effects.
occupational workers
Cancer Q1*=2.39x10" (mg/kg/day)’ | Ql*=2.39x10" 2 year mouse study with MBC based on

(mg/kg/day)’

hepatocellular (adenoma and/or carcinoma)
tumors in female CD-1 mice

* The reference to the FQPA Safety Factor refers to any additional safety factor retained due to concerns unique to

the FQPA.

UF = Uncertainty Factor
PAD = Population Adjusted Dose (includes UF and FQPA safety factor)
LOC= Level of Concern

MOE = Margin of Exposure

e. Toxic Equivalency Factors

In this assessment, risk estimates for TM and MBC plus other metabolites of concern were added
together where appropriate to account for total risk estimates for target organs of concern. This
is considered appropriate because both chemicals have aPADs that are based on the similar
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developmental effects for females and identical endpoints for short-term incidental oral
exposures, and because the liver is a target organ of chronic exposure. In addition, individuals
may be exposed to both TM and MBC residues simultaneously on a given food commodity. A
toxic equivalency factor (TEF) approach was used to sum risk estimates from TM and MBC as
MBC equivalents consistent with USEPA (1999) guidance. Using the TEF approach, all TM
dietary exposure estimates were adjusted upwards to account for differences in aPADs and
cPADs between TM and MBC. A TEF was not estimated for the aPADs for the general
population because the target organs are different for TM (tremors) and MBC (testicular effects),
nor for short- and intermediate-term dermal exposures. The TEFs were estimated for the cPADs
because both TM and MBC cause adverse liver effects following chronic exposure. The TEFs

used in this assessment are shown on Table 6 below.

Table 6. Toxic Equivalency Factors (TEFs) Used to Convert Thiophanate-methyl
Exposures into MBC Equivalents

Toxicological Endpoint/

PAD or NOAEL/ Uncertainty Factor

Toxic equivalency

Population Subgroup Factor
Thiophanate Methyl MBC
(mg/kg/day) (mg/kg/day)
Acute PAD, females 13-50 0.067 0.01 0.15
years (developmental effects)
Acute PAD, general population 0.13 0.17 N/A
(tremors) (testicular effects)
Short-term incidental oral 10/300(UF)=0.03 10/1000 (UF)=0.01 0.3
(Decreased body weight
and food consumption)

Intermediate-term incidental 10/300(UF)=0.03 10/1000 (UF)=0.01 N/A
oral (Decreased body weight (liver)

and food consumption)
Short- and intermediate-term 100 /300(UF)=0.33 10/ 1000(UF)=0.01 N/A
dermal (dermal study) (oral study)

(Decreased body weight (developmental)

and food consumption)
Chronic PAD, females, infants 0.0025 (liver) 0.093
and children 0.027

(thyroid/liver)
Chronic PAD, gen population 0.025(liver) 0.93
Cancer (Q,*) 1.16x107 2.39x10° 4.85 (liver tumors)
f. Exposure Assumptions

The Agency conducted highly refined probabilistic acute, chronic and cancer dietary risk
assessments for all current uses of TM. The acute, chronic and cancer dietary exposure
assessments were conducted using the Dietary Exposure and Evaluation Model (DEEM™)
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system. DEEM™, developed by Novigen Sciences, Inc., calculates acute and chronic dietary
exposure and risk estimates to residues in food for the U.S. general population and various
population subgroups. The software contains food consumption data from the USDA Continuing
Survey of Food Intake by Individuals (CFSII) from 1989-1992. For chronic and cancer dietary
risk assessments, the 3-day average of the consumption data for each subpopulation is combined
with average residues in commodities to determine the average exposure in mg/kg/day. For
acute dietary risk assessment, the entire distribution of single day food consumption events is
combined with a distribution of residues in a probabilistic analysis (referred to as a “Monte
Carlo” analysis) to obtain a distribution of exposures in mg/kg/day.

Exposure assessments were separately performed for TM and the sum of the metabolites MBC
and 2-AB for plant commodities, and TM and the sum of the metabolites of concern (MBC, 4-
OH-MBC, 5-OH-MBC and 5-OH-MBC-S) in livestock commodities. Anticipated residues
(ARs) (based on maximum supported use patterns) used in dietary risk assessment are calculated
using both USDA Pesticide Data Program (PDP) monitoring program data, and field trial residue
data submitted by the registrant. In addition, percent crop treated data were used.

The Agency conducted two exposure assessments for TM. The first assessment relied
exclusively on TM field trial data. Field trial residue data are considered by the Agency as an
upper-bound estimate of possible residues, and are more suited to the requirements of tolerance
setting than to the requirements of dietary risk assessment. Field trial results reflect treatments at
the maximum rates, the maximum number of applications and shortest pre-harvest intervals, and
do not necessarily reflect residues at the time of food consumption. For commodities assessed
using field trial data, actual residue data for TM and MBC, in conjunction with data derived from
metabolism studies were used to estimate exposures. For animal commodities, the ratios of
hydroxylated metabolites to MBC or TM in various commodities were based on livestock
studies.

The Agency conducted a second TM dietary assessment using PDP monitoring data for
benomyl, measured as MBC to estimate TM residues. MBC is a common metabolite of benomyl
and TM. PDP data were available for apples, bananas, beans, cucurbits, peaches and
strawberries. The PDP analytical method employs a hydrolysis step that converts any benomyl
present to MBC. MBC is then quantitated and corrected for molecular weight, and results are
measured as the sum of benomyl and MBC. Therefore, using MBC data to estimate TM residues
may be a conservative approach in that it may overestimate TM residues. However, there is
more uncertainty with this exposure analysis because it is extrapolated from limited plant
metabolism studies. Therefore, overall, this analysis may be considered a lower bound estimate
of risk from TM residues in food, relative to using field trial data.

Percent crop treated data were available for almonds, apples, apricots, beans (succulent or dried),
green beans, bananas, blueberries, canola, celery, cherries, citrus, cucurbits (cantaloupe,
cucumbers, melons, pumpkins, squash, watermelons), garlic, grapes, nectarines, onions (bulb
and green), peaches, peanuts, pears, pecans, pistachios, plums/prunes, potatoes, soybeans,
strawberries, sugar beets, and wheat. These data were used for the acute and chronic dietary
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assessments. Where percent crop treated estimates indicated no TM use, a default minimum
assumption of 1% crop treated was applied. Where residues were nondetectable, one-half the
limit of quantitation was assumed for treated commodities.

Surrogate field trial data from similar crops were used, if necessary, to assess crops without field
trial data. Examples include: onions used as a surrogate to assess green onions; watermelon data
used to assess pumpkins, peach data used to assess nectarines; and plum data used to assess
apricots.

TM residues may be either concentrated or reduced by activities such as drying (dried fruits),
processing (juice, catsup, etc.), washing, peeling, and cooking. Processing studies were
available for apples, potatoes, plums (prunes) and soybeans. All other processed commodities
used default DEEM processing factors.

The Agency expresses dietary risk estimates as a percentage of the acute and chronic PAD.
Exposures less than 100% of the PAD do not exceed the Agency’s level of concern. For this
analysis, it was assumed that the metabolites 2-AB, 5-OH-MBC, 4-OH-MBC and 5-OH-MBC-S
have the same toxicity as MBC.

In addition, cancer risks were estimated using a cancer unit risk estimate of 1.16x10~
(mg/kg/day)’ for TM and 2.39x10” (mg/kg/day)” for MBC and other metabolites of concern.
Cancer risks are calculated by multiplying the 70 year exposure estimate for the U.S. population
by the Q,", and are expressed as a probability of developing cancer.

For more information on the parameters and assumptions used for assessing dietary risks, see the
Food Exposure section of the April 25, 2002 memo entitled, Thiophanate-Methyl: HED Human
Health Risk Assessment for the Reregistration Eligibility Decision (RED) Document.

g. Dietary (Food) Risk Assessment
0} Acute Dietary Risk

Table 7 summarizes the acute probabilistic dietary risk estimates for the U.S. population and the
most highly exposed subpopulations. For the U.S. population and all subpopulations, exposure
estimates for either TM or MBC are less than 100% of the aPADs, and therefore, are not of
concern for all TM registered uses, including the new uses and the two Section 18s on citrus and
blueberries. Additionally, a recent Section 18 on mushrooms did not change the aPAD. As
shown in Table