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Dear Registrant:

| am pleased to announce that the Environmental Protection Agency has completed its
reregistration eligibility review and decisions on the pesticide chemical case thiodicarb. The
enclosed Rereqgistration Eligibility Decision (RED), which was approved on September 30, 1998,
contains the Agency's evaluation of the data base of this chemical, its conclusions of the potential
human health and environmental risks of the current product uses, and its decisions and conditions
under which these uses and products will be eligible for reregistration. The RED includes the data
and labeling requirements for products for reregistration. It aso includes requirements for
additional data (generic) on the active ingredient to confirm the risk assessments.

To assist you with a proper response, read the enclosed document entitled " Summary of
Instructions for Responding to the RED.” This summary also refers to other enclosed documents
which include further instructions. Y ou must follow all instructions and submit complete and
timely responses. Thefirst set of required responsesis due 90 days from thereceipt of this
letter. The second set of required responsesis due 8 months from the date of thisletter.
Complete and timely responses will avoid the Agency taking the enforcement action of suspension
against your products.

Please note that the Food Quality Protection Act of 1996 (FQPA) became effective on
August 3, 1996, amending portions of both pesticide law (FIFRA) and the food and drug law
(FFDCA). This RED takes into account, to the extent currently possible, the new safety standard
set by FQPA for establishing and reassessing tolerances. However, it should be noted that in
continuing to make reregistration determinations during the early stages of FQPA implementation,
EPA recognizes that it will be necessary to make decisions relating to FQPA before the
implementation process is complete. In making these early case-by-case decisions, EPA does not
intend to set broad precedents for the application of FQPA. Rather, these early determinations
will be made on a case-by-case basis and will not bind EPA asit proceeds with further policy
development and any rulemaking that may be required.

If EPA determines, as aresult of this later implementation process, that any of the
determinations described in this RED are no longer appropriate, the Agency will pursue whatever
action may be appropriate, including but not limited to reconsideration of any portion of this



RED.

If you have questions on the product specific data requirements or wish to meet with the
Agency, please contact the Special Review and Reregistration Division representative Bonnie
Adler (703) 308-8523. Address any questions on required generic data to the Special Review and
Reregistration Division representative Tom Myers (703) 308-8589.

Sincerely,

LoisA. Rossi, Director
Specia Review and
Reregistration Division
Enclosures



SUMMARY OF INSTRUCTIONS FOR RESPONDING TO
THE REREGISTRATION ELIGIBILITY DECISION (RED)

1. DATA CALL-IN (DCI) OR "90-DAY RESPONSE" --If generic data are required for
reregistration, a DCI letter will be enclosed describing such data. If product specific data are
required, aDCI letter will be enclosed listing such requirements.  If both generic and product
specific data are required, a combined Generic and Product Specific DCI letter will be enclosed
describing such data. However, if you are an end-use product registrant only and have been
granted a generic data exemption (GDE) by EPA, you are being sent only the product specific
response forms (2 forms) with the RED. Registrants responsible for generic data are being sent
response forms for both generic and product specific data requirements (4 forms). Y ou must
submit the appropriate response forms (following the instructions provided) within 90 days
of thereceipt of thisRED/DCI letter; otherwise, your product may be suspended.

2. TIME EXTENSIONS AND DATA WAIVER REQUEST S-No time extension requests
will be granted for the 90-day response. Time extension requests may be submitted only with
respect to actual data submissions. Requests for time extensions for product specific data should
be submitted in the 90-day response. Requests for data waivers must be submitted as part of the
90-day response. All data waiver and time extension requests must be accompanied by afull
justification. All waivers and time extensions must be granted by EPA in order to go into effect.

3. APPLICATION FOR REREGISTRATION OR "8-MONTH RESPONSE" --You must
submit the following items for each product within eight months of the date of thisletter
(RED issuance date).

a. Application for Reregistration (EPA Form 8570-1). Use only an original application
form. Mark it "Application for Reregistration." Send your Application for Reregistration (along
with the other forms listed in b-e below) to the address listed in item 5.

b. Five copies of draft labeling which complies with the RED and current regulations
and requirements. Only make labeling changes which are required by the RED and current
regulations (40 CFR 156.10) and policies. Submit any other amendments (such as formulation
changes, or labeling changes not related to reregistration) separately. Y ou may, but are not
required to, delete uses which the RED says are ineligible for reregistration. For further labeling
guidance, refer to the labeling section of the EPA publication "General Information on Applying
for Registration in the U.S., Second Edition, August 1992" (available from the National Technical
Information Service, publication #PB92-221811; telephone number 703-605-6000).

c. Generic or Product Specific Data. Submit al datain aformat which complies with
PR Notice 86-5, and/or submit citations of data already submitted and give the EPA identifier
(MRID) numbers. Before citing these studies, you must make sure that they meet the
Agency's acceptance criteria (attached to the DCI).

d. Two copies of the Confidential Statement of Formula (CSF) for each basic and
each alternate formulation. The labeling and CSF which you submit for each product must




comply with P.R. Notice 91-2 by declaring the active ingredient as the nominal concentration.
Y ou have two options for submitting a CSF: (1) accept the standard certified limits (see 40 CFR
8158.175) or (2) provide certified limits that are supported by the analysis of five batches. If you
choose the second option, you must submit or cite the data for the five batches along with a
certification statement as described in 40 CFR 8158.175(e). A copy of the CSF is enclosed;
follow the instructions on its back.

e. Certification With Respect to Citation of Data and Data Matrix. Complete and
sign EPA forms 8570-34 and 8570-35 for each product.

4. COMMENTSIN RESPONSE TO FEDERAL REGISTER NOTICE--Comments
pertaining to the content of the RED may be submitted to the address shown in the Federa
Register Notice which announces the availability of this RED.

5. WHERE TO SEND PRODUCT SPECIFIC DCI RESPONSES (90-DAY) AND
APPLICATIONS FOR REREGISTRATION (8-MONTH RESPONSES)

By U.S. Mail:

Document Processing Desk (RED-SRRD-PRB)
Office of Pesticide Programs (7504C)

EPA, 401 M St. SW.

Washington, D.C. 20460-0001

By express.

Document Processing Desk (RED-SRRD-PRB)
Office of Pesticide Programs (7504C)

Room 266A, Crystal Mall 2

1921 Jefferson Davis Hwy.

Arlington, VA 22202

6. EPA'SREVIEWS--EPA will screen al submissions for compl eteness; those which are not
complete will be returned with a request for corrections. EPA will try to respond to data waiver
and time extension requests within 60 days. EPA will also try to respond to all 8-month
submissions with afinal reregistration determination within 14 months after the RED has been
issued.
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GLOSSARY OF TERMS AND ABBREVIATIONS

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

AE Acid Equivalent

ai. Active Ingredient

ARC Anticipated Residue Contribution

CAS Chemical Abstracts Service

Cl Cation

CNS Central Nervous System

CSF Confidential Statement of Formula

DFR Dislodgeable Foliar Residue

DRES Dietary Risk Evaluation System

DWEL Drinking Water Equivalent Level (DWEL) The DWEL represents a medium specific (i.e. drinking
water) lifetime exposure at which adverse, non-carcinogenic health effects are not anticipated to
occur.

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

EP End-Use Product

EPA U.S. Environmental Protection Agency

FAO/WHO Food and Agriculture Organization/World Health Organization

FDA Food and Drug Administration

FIFRA Federal Insecticide, Fungicide, and Rodenticide Act

FFDCA Federal Food, Drug, and Cosmetic Act

FQPA Food Quality Protection Act

FOB Functional Observation Battery

GLC Gas Liquid Chromatography

GM Geometric Mean

GRAS Generally Recognized as Safe as Designated by FDA

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

HDT Highest Dose Tested

LCy Median Lethal Concentration. A statistically derived concentration of a substance that can be

expected to cause death in 50% of test animals. It is usually expressed as the weight of substance
per weight or volume of water, air or feed, e.g., mg/l, mg/kg or ppm.

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

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

LEL Lowest Effect Level

LOC Level of Concern

LOD Limit of Detection

LOEL Lowest Observed Effect Level

MATC Maximum Acceptable Toxicant Concentration

MCLG Maximum Contaminant Level Goal (MCLG) The MCLG is used by the Agency to regulate
contaminants in drinking water under the Safe Drinking Water Act.

Ho/g Micrograms Per Gram

ug/L Micrograms per liter

mg/L Milligrams Per Liter

MOE Margin of Exposure

MP Manufacturing-Use Product

MPI Maximum Permissible Intake



GLOSSARY OF TERMS AND ABBREVIATIONS

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

NOEC No Observable Effect Concentration

NPDES National Pollutant Discharge Elimination System

NOEL No Observed Effect Level

NOAEL No Observed Adverse Effect Level

OoP Organophosphate

OPP Office of Pesticide Programs

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

PAG Pesticide Assessment Guideline

PAM Pesticide Analytical Method

PHED Pesticide Handler's Exposure Data

PHI Preharvest Interval

ppb Parts Per Billion

PPE Personal Protective Equipment

ppm Parts Per Million

PRN Pesticide Registration Notice

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

RED Reregistration Eligibility Decision

REI Restricted Entry Interval

RfD Reference Dose

RS Registration Standard

RUP Restricted Use Pesticide

SLN Specia Loca Need (Registrations Under Section 24 © of FIFRA)

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

TEP Typical End-Use Product

TGAI Technical Grade Active Ingredient

TLC Thin Layer Chromatography

TMRC Theoretical Maximum Residue Contribution

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

WPS Worker Protection Standard



EXECUTIVE SUMMARY

Background

This Reregistration Eligibility Decision (RED) document addresses the reregistration
eigibility of the pesticide thiodicarb, dimethyl N,N'-(thiobis((methylimino)carbonyloxy))
bis(ethanimidothioate). Thiodicarb is used primarily on cotton, sweet corn, and soybeans. The
remaining usage is spread among leafy vegetables, cole crops, ornamentals, and other minor use
sites. Thiodicarb acts as an insecticide against major Lepidopterous, and suppresses Col eopterous
and some Hemipterous insect pests. Thiodicarb acts as an ovicide against cotton bollworms and
budworms.

Thiodicarb was first registered in the United States in 1984 for use as an insecticide. In
April, 1991, the Agency issued a Phase IV Data Call-In for thiodicarb requiring additional studies
on ecological effects, environmenta fate, residue chemistry, and human toxicity.

Reregistration Eligibility

EPA has completed its reregistration eligibility decision of the pesticide thiodicarb. This
decision includes a comprehensive reassessment of the required target data and the use patterns of
currently registered products. This decision considered the requirements of the “Food Quality
Protection Act of 1996" (FQPA, Public Law 104-170) that amended the Federal Food Drug and
Cosmetic Act and the Federal Insecticide, Fungicide and Rodenticide Act. These are the two
Federal statutes that provide the framework for pesticide regulation in the United States. FQPA
became effective immediately upon signature and all reregistration eligibility decisions signed after
August 3, 1996 are, accordingly, being evaluated under the new standards imposed by FQPA.

In establishing or reassessing tolerances, FQPA requires the Agency to consider aggregate
exposures to pesticide residues, including all anticipated dietary exposures and other exposures
for which thereisreliable information, as well as the potentia for cumulative effects from a
pesticide and other compounds with a common mechanism of toxicity. The Act further directs
EPA to consider the potential for increased susceptibility of infants and children to the toxic
effects of pesticide residues.

In determining whether to retain, reduce, or remove the 10x FQPA safety factor for
infants and children, EPA uses aweight of evidence approach taking into account the
compl eteness and adequacy of the toxicity data base, the nature and severity of the effects
observed in pre- and post-natal studies, and exposure. Although the data provided no indication
of increased sensitivity of rats or rabbits to in utero and/or postnatal exposure to thiodicarb, data
gaps exist for the acute and subchronic neurotoxicity studies. These studies would have yielded
cholinesterase inhibition and field observation behavior data, as well as histopathology of the
central and peripheral nervous system which are not presently available for evaluation. The
Agency determined that the 10x safety factor to account for increased sensitivity of infants and



children should be reduced from 10x to 3x. Regarding aggregate exposure, the Agency only
considered dietary exposure from food and water because there are no homeowner uses of
thiodicarb.

The Agency has determined that thiodicarb has a metabolite, methomyl, whichisaso a
registered pesticide. Therefore, methomyl residues resulting from applications of both thiodicarb
and methomy| were considered in an aggregate dietary risk assessment and compared to
appropriate toxicological endpoints for methomyl. In addition, for post application exposure to
workers, the methomy! short and intermediate-term dermal endpoints were used in the risk
assessment because thiodicarb degrades rapidly to methomyl.

The Agency does not have, at this time, available data to determine whether thiodicarb has
a common mechanism of toxicity with other substances or how to include this pesticide in a
cumulative risk assessment. For the purposes of this assessment, therefore, the Agency has not
assumed that thiodicarb has a common mechanism of toxicity with other substances.

The Agency has determined that thiodicarb, labeled and used as specified in this
Reregistration Eligibility Decision document, will not cause unreasonable risks to humans or the
environment and that these uses are digible for reregistration. The Agency is requiring additional
data for toxicology, ecological effects, and residue chemistry that are expected to confirm the risk
assessment.

Health Effects

Thiodicarb has been classified as a Group B2 - probable human carcinogen. The B2
classification was based on statistically significant increases in hepatocellular adenomas,
carcinomas, and combined adenoma/carcinomain both sexes of the mouse and statistically
significant increases in testicular interstitial cell tumorsin male rats.

A linear methodology (Q,*) was applied for the estimation of human cancer risk and was
calculated to be 1.88 x 102 The assessment was conducted for the total U.S. Population only.
Cancer exposure is estimated by multiplying the Q,* (1.88 x 107?) by the chronic dietary
exposure (0.000020 mg/kg/day). This chronic dietary exposure utilized both anticipated residue
and percent crop treated information. The upper bound cancer risk was calculated to be 3.76 x
10”. This upper bound risk is below the range the Agency considers neglible for excess lifetime
cancer risk and is not cause for concern.

The RfD for thiodicarb was calculated to be 0.03 mg/kg/day from a chronic rat toxicity
study with a NOEL of 3.3 mg/kg/day for males and 4.5 mg/kg/day for females. The RfD was
based on an increased incidence of extramedullary hemopoiesisin males and decreased RBC
cholinesterase in females at the LOEL. An uncertainity factor of 100 was used for deriving the
RfD and includes 10x for inter-species extrapolation and 10x for intra-species variation. An
FQPA safety factor of 3x (due to data gaps) was applied to derive an FQPA adjusted RfD of 0.01
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mg/kg/day. Exposure must be less than 100% of the FQPA adjusted RfD to be considered below
EPA’slevel of concern.

For acute dietary risk assessment for thiodicarb alone, a MOE of 1000 is required for
women 13 years and older, aswell as for the general population including infants and children.
This MOE includes the conventional MOE of 100 for inter- and intra-species variation, 3x for
FQPA, and another 3x for the use of a LOEL, instead of a NOEL, in the critical study. The
FQPA Safety Factor (3x) isrequired because of data gaps (acute and subchronic neurotoxicity
studies).

The results of the Monte Carlo acute dietary exposure analyses, for thiodicarb alone,
indicate that there are adequate margins of exposure for the general U.S. population
(MOE=2450), women 13 years and older (MOE=2100), children 1 to 6 years of age
(MOE=2900), and infants (MOE=1680). The Monte Carlo acute analyses incorporated a 93%
decline in methomyl residues in cabbage following cooking, an average decline of 75% in celery
following trimming of celery tops, anticipated residues and percent crop treated information.

For the acute aggregate dietary risk assessment for food, for thiodicarb and methomyl
combined, the endpoint for methomy! was used in the risk assessment and compared to residues
of methomy! from thiodicarb application plus residues of methomyl from methomy! application.
A MOE of 300 isrequired for women 13 years and older, as well as for the general population
including infants and children. This MOE includes the conventiona MOE of 100, and another 3x
for FQPA. The FQPA Safety Factor (3x) is required because of data gaps (acute and subchronic
neurotoxicity studies). The results of the acute aggregate exposure analyses for food, for
thiodicarb and methomyl show that there are adequate margins of exposure for the general U.S.
population (MOE=912), children 1 to 6 years of age (MOE=417) and infants (MOE=756). This
analysis used a Monte Carlo simulation which included anticipated residues and percent crop
treated information for all commodities.

The results of the chronic dietary risk evauation system (DRES) analyses, for thiodicarb
alone, indicate that the anticipated residue contribution for the U.S. Population occupies 68% of
the FQPA adjusted RfD. For females (13 years and older) 67% of the FQPA adjusted RfD is
occupied. For children (1 to 6 yearsold) and infants, 104% and 43%, respectively, of the FQPA
adjusted RfD is occupied. Although for children (1 to 6 years old), the FQPA adjusted RfD is
dightly exceeded, if more refined estimates of dietary exposure were made (e.g. residues from
field trials) significantly lower chronic risk would be estimated. Therefore, the chronic risk from
exposure to thiodicarb from food sourcesis not of concern.

For the chronic aggregate dietary risk assessment for food, for thiodicarb and methomyl
combined, the RfD for methomyl was used in the risk assessment and compared to residues of
methomy! from thiodicarb application plus residues of methomyl from methomy! application.

Results of the chronic aggregate exposure analyses for food, for thiodicarb and methomyl,
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show that the most significantly exposed subpopulation is infants (<1 year old) with 6.5% of the
RfD occupied. For children 1-6 years old 2.7% of the RfD is occupied. For the general U.S.
population, only 1.9% of the RfD isoccupied. For this aggregate exposure analysis, anticipated
residues and percent crop treated information were utilized for all of the approximately 70
commodities. There are no chronic concerns associated with potential residues of methomyl on
foods as the result of application of thiodicarb and methomyl.

Thiodicarb degrades rapidly to methomyl in the environment. Therefore, the Agency has
calculated drinking water levels of concern (DWLOCSs) for methomyl. Acute exposuresin surface
and ground water for the U.S. population and children (1-6 years) are 470 and 56 ppb,
respectively. For chronic (non-cancer) exposure to methomyl in surface and ground water, the
drinking water levels of concern are 275 and 78 ppb for the U.S. population and children (1-6 yrs
old), respectively.

Estimated maximum (acute exposure) concentrations of methomy! in surface and ground
water are 30 and 20 ppb, respectively. The estimated average (chronic exposure) concentration
of methomyl in surface water is 26 ppb. Average concentrations in ground water are not
expected to be higher than the maximum concentrations. The maximum estimated concentrations
of methomy! in surface and ground water are less than the Agency’s levels of concern for
methomyl in drinking water as a contribution to acute aggregate exposure. The estimated average
concentrations of methomyl in surface and ground water are less than OPP's levels of concern for
methomy! in drinking water as a contribution to chronic aggregate exposure.

Therefore, the Agency concludes that aggregate exposure to all sources of thiodicarb and
methomy| does not exceed the Agency’s risk concerns.

To minimize the risks of potential systemic toxicity to mixers/loaders and other handlers
the Agency is requiring the use of personal protective equipment and/or the use of engineering
controls (water soluble bags).

Environmenta Fate and Ecologica Effects

Available environmental fate studies show that thiodicarb degrades rapidly into methomyl
under most conditions. While the parent chemical does not appear to be very persistent or highly
mobile, the degradate methomyl is more persistent, more mobile, and more toxic.

Chronic laboratory studies show that thiodicarb is moderately to highly toxic to small
mammals and will result in chronic risks to certain species of avians that frequent short grass (e.g.
ducks, geese and swans). Methomyl, the primary degradate for thiodicarb, is very highly toxic to
mammals and poses acute and chronic risks to mammals that feed on short and tall grasses,
broadleaf plants, and small insects. In summary, thiodicarb poses potential chronic risksto birds
and mammals, primarily due to the build-up of the degradate methomyl from multiple applications
of thiodicarb at short intervals.
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Acute and chronic toxicity studies show that thiodicarb is very highly toxic to freshwater
invertebrates. Toxicity data on the degradate methomyl suggest that methomy! is also highly
toxic to aquatic invertebrates on an acute and chronic basis. Both thiodicarb and its degradate
methomyl can present high acute risk to freshwater invertebrates.

The major concerns are chronic risks to non-target avian, mammalian, and freshwater
invertebrate organisms. Risk to non-target mammalian and freshwater invertebrate organisms
have been addressed by limiting the maximum number of applications of thiodicarb on cole crops
to 4 per season at the maximum rate of 1.0 Ibsai/A. Currently, the maximum of 6.0 |bs ai/A
equals atotal of 6 applications at the maximum rate per season. The number of applications on
cotton will be limited to 6. These measures will result in less loading of thiodicarb and its degrate
methomy! in the environment. Reductionsin risk to non-target aquatic organisms is also expected
from measures that reduce the potential for spray drift during aerial or ground applications.

These restrictions include buffer zones. All agricultural products containing thiodicarb are being
reclassified as restricted use pesticides. In addition, label statements are required to minimize the
potential for ground water and surface water contamination. A statement supporting the use of
an Integrated Pest Management (IPM) plan and a bee hazard statement will also be added to the
labels.

Product Rereqgistration

Before reregistering the products containing thiodicarb, the Agency is requiring that
product specific data, revised Confidential Statements of Formula (CSF) and revised labeling be
submitted within eight months of the issuance of this document. These data include product
chemistry for each registration and acute toxicity testing. After reviewing these data and any
revised labels and finding them acceptable in accordance with Section 3(c)(5) of FIFRA, the
Agency will reregister a product. Those products which contain other active ingredients will be
eligible for reregistration only when the other active ingredients are determined to be ligible for
reregistration.



INTRODUCTION

In 1988, the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) was amended to
accelerate the reregistration of products with active ingredients registered prior to November 1,
1984. There are five phases to the reregistration process. The first four phases of the process
focus on identification of data requirements to support the reregistration of an active ingredient
and the generation and submission of datato fulfill the requirements. The fifth phaseis areview
by the U.S. Environmental Protection Agency (referred to as "the Agency") of all data submitted
to support reregistration.

FIFRA Section 4(g)(2)(A) states that in Phase 5 "the Administrator shall determine
whether pesticides containing such active ingredient are eligible for reregistration” before calling
in data on products and either reregistering products or taking "other appropriate regulatory
action." Thus, reregistration involves a thorough review of the scientific data base 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 the pesticide meets the "no
unreasonable adverse effects’ criterion of FIFRA.

On August 3, 1996, the Food Quality Protection Act of 1996 (FQPA) (Public Law 104-
170) was signed. FQPA amends both the Federal Food, Drug, and Cosmetic Act (FFDCA), 21
U.S.C. 301 et seg., and the Federa Insecticide, Fungicide, and Rodenticide Act (FIFRA), 7
U.S.C.136 et seg. The FQPA amendments went into effect immediately. Asaresult, EPA is
embarking on an intensive process, including consultation with registrants, States, and other
interested stakeholders, to make decisions on the new policies and procedures that will be
appropriate as aresult of enactment of FQPA. This process will include a more in depth analysis
of the new safety standard and how it should be applied to both food and non-food pesticide
applications. The FQPA did not, however, amend any of the existing reregistration deadlinesin
section 4 of FIFRA. The Agency will, therefore, continue its ongoing reregistration program
while it determines how best to implement FQPA.

This document presents the Agency's decision regarding the reregistration digibility of the
currently registered uses of thiodicarb. The document consists of six sections. Section | isthe
introduction. Section 11 describes thiodicarb, its uses, data requirements and regulatory history.
Section |11 discusses the human health and environmental assessment based on the data available
to the Agency. Section IV presents the reregistration decision for thiodicarb. Section V discusses
the reregistration requirements for thiodicarb. Finally, Section VI contains the Appendices which
support this Reregistration Eligibility Decision. Additional details concerning the Agency's review
of applicable data are available on request.



CASE OVERVIEW

A.

Chemical Overview

The following active ingredient is covered by this Reregistration Eligibility
Decision:

Common Name:

Chemical Name:

Chemical Family:

CASRegistry Number:

OPP Chemical Code:

Empirical Formula:

Trade and Other Names:

Basic Manufacturer:

Use Profile

Thiodicarb

dimethyl N,N'-(thiobis((methylimino)carbonyloxy))
bi s(ethani midothi oate)

Carbamate

59669-26-0

114501

C,oH1sN,O,S;

Larvin

Rhéne-Poulenc AG Company

The following is information on the currently registered uses with an overview of
use sites and application methods. A detailed table of these uses of thiodicarb is contained
in Appendix A.

Typeof Pesticide:  Carbamate insecticide and molluscicide



Use Sites:

TERRESTRIAL FOOD CROP
broccoli, cabbage, cauliflower, corn (sweet), cotton, leafy vegetables, soybeans

TERRESTRIAL FEED CROP
cotton, leafy vegetables

TERRESTRIAL NON-FOOD CROP

agricultural rights-of-way/fencerows/hedgerows, agricultural uncultivated aress,
rights-of-way/fencerows/hedgerows, nonagricultural uncultivated areas/soils, citrus
fruits (non-bearing), tree nuts (non-bearing), pome fruits (non-bearing), stone
fruits (non-bearing), ornamental herbaceous plants, ornamental nonflowering
plants, ornamental woody shrubs and vines, ornamenta and/or shade trees

GREENHOUSE NON-FOOD CROP
ornamental herbaceous plants, ornamental nonflowering plants, ornamental woody
shrubs and vines, ornamental and/or shade trees

FORESTRY
shelterbelt plantings

Target Pests:

Invertebrates (insects and related organisms, molluscs, fouling organisms and
miscellaneous invertebrates) including: alfafalooper and larvae, armyworm and
larvae, bagworm, beanleaf beetle and larvae, beet armyworm and larvae, boll
weevil and larvae, bollworm and larvae, Rown garden snail, budworms, cabbage
flea beetle and larvae, cabbage looper and larvae, cankerworms, corn earworm and
larvae, cotton boll weevil and larvae and eggs, cotton leaf perforator and larvae,
cotton leafworm and larvae, cutworms and larvae, diamondback moth and larvae,
european corn borer, fall armyworm and larvae, fall cankerworm and larvae, fal
webworm fleahoppers and larvae, fruittree leafroller, gray garden slug, green
cloverworm and larvae, gypsy moth, heliothis caterpillars and larvae, imported
cabbageworm and larvae, leafrollers, loopers, mexican bean beetle and larvae,
mimosa webworm, oakworms, omnivorous leafroller, pink bollworm and larvae,
plant bugs and larvae, podworms and larvae, sawflies, skippers, dugs, snails,
southern armyworm and larvae, soybean looper and larvae, spring cankerworm,
spruce budworm, stink bugs and nymphs, tent caterpillars, three cornered alfafa
hopper and larvae, tobacco budworm and larvae, tomato fruitworm and larvae,
velvetbean caterpillar and larvae, webworms, western bean cutworm, woolybear
caterpillar and larvae, yellowstriped armyworm and larvae.



Types/Formulations Registered:

Technical grade (96%), manufacturing product (90%), end use product (1.75% to
80%); liquid (unspecified, 90%, 96%), flowable concentrate (23.6%, 34%),
granular (4%), pelleted/tableted (1.75%), water dispersible granules (dry flowable,
80%), wettable powder (75.2%)

Methods and Rates of Application:
Types of Treatment: Broadcast; Chemigation; Directed spray; High volume spray
(dilute); Low volume spray (concentrate); Spray

Equipment: Aircraft; Ground (both high and low volume); Sprayer; Sprinkler
irrigation

Rates. See Appendix A

Timing: For use on in-ground, containerized and/or non-bearing nurserystock.
Silk and whorl stages for sweet corn. For use on a“when needed” basis for
cotton, soybeans, and tomatoes as long as preharvest intervals are complied with.

Use Practice Limitations:. (these do not apply to al uses on all products)

Do not apply directly to water, or to areas where surfacewater is present or to
intertidal areas below the mean high water mark.

Do not contaminate water, food or feed.

Do not discharge effluent containing this pesticide into sewage systems without
notifying the sewage treatment plant authority (POTW).

Do not discharge effluent containing this product into lakes, streams, ponds,
estuaries, oceans, or public water (NPDES license restriction).

Do not feed treated corn silage or fodder to livestock.

Do not store or use in or around the home or home garden.

For terrestrial uses, do not apply directly to water or to areas where surface water
is present or to intertidal areas below the mean high water mark.

Site/Application Limitations: (these apply to specific methods and rates of
application)

Do not graze livestock in treated areas.

Do not feed treated foliage to livestock or graze treated areas.
Do not feed treated forage or hay to livestock.

Do not feed to livestock.

Do not harvest or feed hay to livestock.

Do not graze treated areas.

Do not use for feed or forage.

Do not feed treated corn silage or fodder to livestock.

Do not use for food or feed.



___day(s) or hours preharvest interval. (For example: 12 hoursor O, 7, 14 days)
C. Estimated Usage of Pesticide

This section summarizes the best estimates available for the pesticidal uses of
thiodicarb. These estimates are derived from a variety of published and proprietary sources
available to the Agency. The data, reported on an aggregate and site (crop) basis, reflect
annual fluctuations in use patterns as well as the variability that results from using data
from various information sources.

An estimated 1,150,000 pounds a.i. of thiodicarb are applied annualy inthe U.S,,
with usage appearing to be increasing. Most of this usage (87%) is allocated to three
crops. cotton (70%), sweet corn (10%) and soybeans (7%). The remaining usage is
spread among leafy vegetables, cole crops and some other minor use sites. The section 3
label for sweet corn isonly for fresh market and only for use in Florida but this use pattern
has been expanded to 19 other states by use of 24© SLN labels.

Crops with the highest percentages of acreage treated are fresh sweet corn (18%),
head lettuce (15%), cotton (8%) and spinach (6%). Registered sites with little or no
apparent usage include fruit (except oranges) and nuts (except almonds).

The table on the following page shows the estimated typical annual usage of
thiodicarb.



Table 1 - Estimated Typical Annual Usage of Thiodicarb

Acres Treated (000) % of Crop Treated Lbs Al Applied (000) Ave Application Rates
ACT 8BS s o s e e oo States of Mst Lbs Al
Site (000) Li kel y Li kel y Li kel y Li kel y Li kel y Li kel y I'b ail/ appl I'b ai/ Usage and % of
Pl ant ed Aver age Max Aver age Max Aver age Max A year [ year A appl Usage in These States
FI ELD CROPS - -

Afalfa 24,338.3 4 10 <1 <1 <1 2 0.15 1.3 0.10 GA: 60%

Corn 77,234.7 42 85 <1 <1 76 175 1.52 2.6 0. 67 FL O+ 95%

Cotton 13,468.1 1, 067 2,155 8 16 808 1, 615 0. 80 2.2 0. 36 AL GA LA M5 FL: 95%

Soybeans 60, 418. 3 143 284 <1 <1 79 162 0. 47 1.1 0.43 GA LA NC SC 97%

VEGETABLES - -

Col e Crops 324.3 7 12 2 4 5 10 0.76 1.2 0. 67 AZ NC TX: 90%
Broccol i 110.0 <2 3 <2 3 <2 3 0. 86 1.1 0.75 AZ: 75%

Cabbage, fresh 84.4 3 6 4 7 2 4 0.70 1.3 0.55 NC TX: 68%
Caul i f1 ower 55.3 2 4 4 8 2 3 0.78 1.0 0.78 AZ: 90%

Sweet Corn 767.0 49 92 6 12 111 216 2.14 3.9 0.58 FL GA NY PA: 92%
Fresh 238.7 44 84 18 35 110 221 2.56 4.8 0.53 FL NY: 91%
Processed 528.3 <5 11 <1 2 na na na na na NY: 90%

Lettuce
Head 207.9 31 39 15 19 61 77 1.93 3.2 0. 60 AZ: 90%

Leaf & Ronaine 61.5 <1 1 <1 <2 2 na na na AZ FL: 90%
Q her Leafy Veget 73.7 3 10 4 13 2 5 0. 49 1.0 0. 49 FL TX: 95%
Cel ery 31.3 1 3 4 10 <1 1 0.31 1.0 0.31 FL: 90%
Spi nach 36.1 2 6 6 17 1 4 0.59 1.0 0.59 T™X: 90%
Onions, Dry 157.6 1 2 1 2 1 2 1.22 2.0 0.61 T™X: 90%
FRU TS AND NUTS - -
Al nonds 404. 3 6 1 1 5 1.67 1.1 1.50 CA: 100%
O anges 913.0 1 2 <1 <1 1 2 1.00 1.1 0.90 CA: 95%
TOTAL 178, 368.9 <1, 353 2,697 <1, 151 2,278
Sour ces:
- G anessi and Anderson, Pesticide Use in U S. Crop Production, Feb. 1995. - US EPA proprietary sources
- USDA/NASS, Agricultural Chemical Usage, 1991-1994 Field Crops Summaries. - USDA/NASS, Crop Production, 1994 Summary.
- USDA/NASS, Agricultural Chemical Usage, Vegetables, 1992 and 1994 Summaries. - USDA/NASS, Vegetables, 1994 Summary.

- USDA/NASS, Noncitrus Fruits and Nuts, 1994 Preliminary.

NOTES:

- Usage probably is either zero or small for the following sites since no usage was found in available data sources: fruits (except oranges), nuts
(except almonds), greenhouse/nurseries, cemeteries, educational facilities, road rights-of-way, landscape contractors and pest control operators.

- Usage is unknown for the following sites since data sources are not readily available: minor vegetables such as rhubarb, specific ornamental flowers,
shrubs and trees, irrigation systems, uncultivated nonagricultural areas and fencerows. - "na" means not available.



D. Data Requirements

In addition to data requirements imposed to obtain the origina registration of this
active ingredient, data were required in the reregistration Phase IV Data Call-In issued in
April of 1991. Datarequired included studies on ecological effects, environmental fate,
residue chemistry, and human toxicity. Appendix B includes al data requirements
identified by the Agency for currently registered uses which are required to support
reregistration.

E. Regulatory History

Thiodicarb products were first registered under the tradename Larvin by Union
Carbide in 1984 and transferred to Rhone-Poulenc in 1987.

Methomyl is a degradate of thiodicarb. In August 1997, a reassessment of all
tolerances for thiodicarb was completed in order to make a decision on certain time-
limited tolerances which were due to expire. Thisanalysisincluded both the residues from
all thiodicarb uses as well as residues from application of methomyl. All tolerances were
found to be satisfactory and made permanent. Subsequently, changes to the toxicol ogical
dietary endpoint have resulted in significant changes to the risk assessment. These
changes are reflected in the dietary sections of this document.

The table on the following page shows the major registration actions for
thiodicarb.



Table 2 -Major Registration Actions for Thiodicarb

Date Formulation added Use Added Comments
9/8/80 initial application for registration of active ingredient filed by Union Carbide
2/10/84 96% MP first product registered (manufacturing use)
2/27/84 23.5F, 34F, 75WP, | sweet corn (fresh market only) first end use products registered restricted for use in Florida only
80DF ground application
10/29/84 90% MP second manufacturing use product registered
1986 - 1995 sweet corn (fresh market only) 24© SLN labels submitted to expand useto AL, CT, DE, GA, LA, MD, ME,
MI, MS, NC, NH, NJ, NY, OH, PA, PR, RI, VA, VT (dl still active)
9/87 Union Carbide registrations transferred to Rhone-Poulenc
9/21/87 cotton, soybeans, aerial application, use pattern expanded
application through irrigation
systems
4/18/89 ornamentals, non-crop areas use pattern expanded
2/11/92 broccoli, cabbage, cauliflower use pattern expanded
717192 leafy vegetables use pattern expanded
4/7/93 80 DF in WSP dry flowable packaged in water soluble packages to minimize mixer exposure
3/24/97 4G, 1.75P/T slug baitsin ornamen