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OFFICE OF

PREVENTION, PESTICIDES
AND TOXIC SUBSTANCES

CERTIFIED MAIL

Dear Registrant:

| am pleased to announce that the Environmental Protection Agency has completed its
reregistration eligibility review and decisions on the pesticide chemical case amitrole which
includes the active ingredient amitrole (3-amino-1,2,4-triazole). The enclosed Reregistration
Eligibility Decision (RED) document contains the Agency's evaluation of the data base of
these chemicals, 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 also includes requirements for additional data (generic) on the
active ingredients 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 responses are due 90 days from
the date of your receipt of thisletter. The second set of required responses are due 8
months from the date of your receipt of thisletter. Complete and timely responses will
avoid the Agency taking the enforcement action of suspension against your products.

Please note that this RED was finalized and signed prior to August 3, 1996. On that
date, the Food Quality Protection Act of 1996 ("FQPA") became effective, amending portions
of both the pesticide law (FIFRA) and the food and drug law (FFDCA). This RED does not
address any issues raised by FQPA, and any tolerance-related statements in the RED did not
take into account any changes in tolerance assessment procedures required under FQPA. To
the extent that this RED indicates that a change in any tolerance is necessary, that
determination will be reassessed by the Agency under the standards set forth in FQPA before
aproposed tolerance isissued. To the extent that the RED does not indicate that a change in a
tolerance is necessary, that tolerance too will be reassessed in the future pursuant to the
requirements of FQPA.



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
Nancy Tompkins at (703) 308-8172. Address any questions on required generic data to the
Special Review and Reregistration Division representative Mario F. Fiol at (703) 308-8049.

Sincerely yours,

Lois A. Rossi, Director
Special Review and
Reregistration Division

Enclosures
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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, a DCI 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). You must submit the appropriate response forms (following the instructions
provided) within 90 days of the receipt of this RED/DCI letter; otherwise, your product
may be suspended.

2. TIME EXTENSIONS AND DATA WAIVER REQUESTS--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 a full 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 this letter
(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. You 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-
487-4650).

c. Generic or Product Specific Data. Submit all data in a format 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. You have two options for submitting a CSF: (1) accept the standard certified
limits (see 40 CFR 8§158.175) 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 Data Compensation Requirements. Complete and
sign EPA form 8570-31 for each product.

4. COMMENTS IN RESPONSE TO FEDERAL REGISTER NOTICE--Comments
pertaining to the content of the RED may be submitted to the address shown in the Federal
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. S.W.

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'S REVIEWS--EPA will screen all submissions for completeness; 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 a final reregistration determination within 14 months after the RED
has been issued.
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GLOSSARY OF TERMSAND 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 Equivadent 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

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

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

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

LD, Median Lethal Dose. A dtatistically derived single dose that can be expected to cause death in 50%
of the test animals when administered by the route indicated (oral, dermal, inhalation). Itis
expressed as a weight 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 A cceptable 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.

po/g Micrograms Per Gram

mg/L Milligrams Per Liter

MOE Margin of Exposure

MP Manufacturing-Use Product

MPI Maximum Permissible Intake

MRID Master Record Identification (number). EPA's system of recording and tracking studies submitted.

N/A Not Applicable

NOEC No effect concentration
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GLOSSARY OF TERMSAND ABBREVIATIONS

NPDES National Pollutant Discharge Elimination System

NOEL No Observed Effect Level

NOAEL No Observed Adverse Effect Level

oP Organophosphate

OoPP Office of Pesticide Programs

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 Special Local Need (Registrations Under Section 24 (c) 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.
ug/L Micrograms per liter

WP Wettable Powder

WPS Worker Protection Standard
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EXECUTIVE SUMMARY

The Environmental Protection Agency has completed its reregistration eligibility decision
regarding the pesticide amitrole, (3-amino-1,2,4-triazole).  This decision includes a
comprehensive reassessment of the required target data base supporting the use patterns of
currently registered products. Amitrole is a non-food use herbicide used primarily in industrial
areas (outdoors), non-agricultural rights-of-way, fencerows, hedgerows, non-agricultural
uncultivated areas, soils, ornamental and/or shade trees, and ornamental shrubs and vines.

Amitrole was classified for restricted use (RU) through the Registration Standard issued
March 1984. In May 1984, a Special Review of Amitrole was initiated based on carcinogenic
risk. 1n 1992, at the conclusion of the Special Review of Amitrole the Agency reinforced the RU
classification of amitrole because of positive carcinogenicity findings.

During the preparation of this Reregistration Eligibility Decision (RED) document, the
registrant, CFPI, requested that the Agency rescind the RU classification as part of the
reregistration evaluation of amitrole.

After reviewing all the submitted data and comparing other pesticidal chemicals also
classified as "restricted use," the Agency has determined that the restricted use classification is
no longer appropriate. Amitrole is classified as a B,-probable human carcinogen. Two thirds
of the Agency's calculated cancer risk of 10° to mixers/loaders (assuming handlers wear long
deeve shirts, long pants, shoes and socks) isfrom inhalation exposure. The Agency believes that
the likelihood of inhalation exposure is almost non-existent since the amitrole is packaged in
water soluble bags. Focusing only on cancer risk from dermal exposure, the estimated cancer
risk approaches 10°. Thus, with the low dermal absorption factor (0.5%), continued packaging
in water soluble bags, additional protection (although minimal because of the low dermal
absorption) afforded by chemical resistant gloves and chemical resistant apron, the Agency
concluded that the Restricted Use classification could be rescinded if the registrant agreed to the
following conditions: voluntarily cancel their liquid formulation product; retain the cancer
warning label; retain the boom sprayer as the only application mode; retain the same use profile
as a non-food use pesticide, and provide the Agency with handler exposure studies for
mixers/loaders of water soluble packages to confirm the Agency's risk assessment and
conclusions. In addition, the registrant understands that any proposed future expansions of their
market will require that a separate risk assessment be performed for any new use/application
method. Furthermore, amitrole labels must carry aground water advisory and the registrant must
submit additional ecological studiesto complete the Agency's risk assessment.

The registrant has requested voluntary cancellation for ornamental plant nursery uses and
has agreed to the Agency's conditions cited above. Therefore, the Agency through this document
will delete the restricted use classification from the wettable powder formulation (the only
remaining product). The Agency has determined that all registered uses for the wettable powder
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formulation packaged in water soluble bags are eligible for reregistration if labeled and used as
specified in this RED document.

The generic data base supporting the reregistration of amitrole has been reviewed and
determined to be substantially complete for all eligible uses. However, the following studies to
be conducted on the generic active ingredient are required to complete the Agency's risk
assessment: Guideline 71-4(a) and (b) Avian Reproduction studies (quail and duck) and
Guideline 72-4(b) Aquatic Invertebrate Life Cycle with Daphnia magna. In addition, the
following confirmatory studies are also required: Guideline 123-1(a) Seedling Emergence;
Guideline 123-2 Aquatic Plant Growth (five species); and Guidelines 231 and 232 handler
exposure studies to provide dermal and inhalation data on mixers and loaders during the use of
water-soluble packages.

Before reregistering products containing amitrole, the Agency is requiring that product
specific data, a revised Confidential Statement of Formula (CSF) and revised labeling be
submitted within eight months of the issuance of this document. These data include product
chemistry and acute toxicity testing. After reviewing these data and any revised labels and
finding them acceptable and in accordance with section 3(c)(5) of FIFRA, the Agency will
reregister the product.

Vi
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INTRODUCTION

In 1988, the Federa Insecticide, Fungicide, and Rodenticide Act (FIFRA) was amended
to accelerate the reregistration of products with active ingredients registered prior to November
1, 1984. The amended Act provides a schedule for the reregistration process to be completed in
nine years. There are five phasesto 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 data to 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
dataon health and environmental effects; and to determine whether the pesticide meets the "no
unreasonable adverse effects’ criterion of FIFRA.

This document presents the Agency's decision regarding the reregistration eligibility of
the registered uses of amitrole. The document consists of six sections. Section | is the
introduction. Section Il describes amitrole, its uses, data requirements and regulatory history.
Section 111 discusses the human health and environmental assessment based on the data available
to the Agency. Section IV presents the reregistration decision for amitrole. Section V discusses
the reregistration requirements for amitrole. Finally, Section V1 is the Appendices which support
this Reregistration Eligibility Decision. Additional details concerning the Agency's review of
applicable data are available on request.



M. CASE OVERVIEW
A. Chemical Overview

The following active ingredient is covered by this Reregistration Eligibility

Decision:

° Common Name: Amitrole

° Chemical Name: Amitrole (3-amino-1,2,4-triazole)

° Chemical Family: Triazole

° CASRegistry Number:  61-82-5

° OPP Chemical Code: 004401

° Empirical Formula: C,H/N,

° Trade and Other Names. Amizol, Amitrol T, AT Liquid, AT-90,
Amino Triazole Weedkiller 90, Azaplant,
Azaplant Kombi, Azolan, Azole, etc.

° Basic Manufacturer: CFPI of France.

B. Use Profile

The following information is on the currently registered uses of amitrole with an overview
of use sites and application methods. A detailed table of amitrole uses can be found in Appendix
A.

Type of Chemical: Herbicide

M echanism of Action: Inhibits carotenoid synthesis, chlorophyll formation, and
l[imited regrowth of buds.

Use Groups and Sites:

TERRESTRIAL NON-FOOD CROP
Industrial areas (outdoor), non-agricultural rights-of-way/fence-
rows/hedgerows, non-agricultural uncultivated areas/soils, ornamental
and/or shade trees, ornamental shrubs and vines

Pests: Broadleaves. alfalfa, ash, bigleaf maple, blackberry, Canada thistle,
chrysanthemum, dewberry, dock, hemp, honeysuckle, kochia, kudzu,
locust, marijuana, pigweed, poison ivy, poison oak, salmonberry,
sowthistle, sumac, sunflower, western horsenettle, whitetop, wild cherry
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Grasses: annual bluegrass, barnyardgrass, bermudagrass, -cheat,
couchgrass, foxtail, quackgrass, reed canarygrass, ripgut brome, ryegrass,
wild barley, witchgrass

Other plants: horsetail, nutgrass

Formulation Types:

Single Active Ingredient (Al) Products

Solid/dust -- 90% (Technical)
Wettable powder -- 90% (Water soluble bags)
Emulsifiable concentrate* -- 21.6% (No-glug container)
(* The registrant has requested cancellation of
this product's registration)

M ethods and Rates of Application:

Wettable powder: For industrial areas (outdoor), nonagricultural rights-of-
way/fence-rows/hedgerows, nonagricultural uncultivated areas/soils, ornamental
and/or shade trees, ornamental woody shrubs and vines, spray when needed by
fixed-boom sprayers attached to tractors, trucks or railway wagons (ground
equipment) at 3.6 Ib Al/acre.

Emulsifiable concentrate:* For nonagricultural rights-of-way/fence-
rows/hedgerows, nonagricultural uncultivated areas/soils, ornamental and/or shade
trees, when needed, spray at foliar or at nurserystock stage, by fixed-boom
sprayers attached to tractors, trucks or railway wagons (ground equipment) at 8 Ib
Al/acre.

Use Limitation: Do not feed or graze animals on treated areas.
Do not apply directly to water or wetlands.

C. Estimated Usage of Pesticide

The Agency estimates that annual usage of amitrole during 1984 was between 500,000
and 800,000 pounds of active ingredient but, by 1989, had decreased to between 50,000 and
100,000 pounds of active ingredient. Total annual usage of amitrole declined even further in
1990 to between 40,000 and 60,000 pounds of the active ingredient. It is probable that amitrole
usage since 1990 is at this level or below.

Primary areas of use are in combination with residual herbicides on highway guard rails,
bridge abutments, shoulders and median strips to reduce or eliminate mowing and improve
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visibility at intersections, of traffic signs under guard rails, and around other structures, and in
railroad yards, around signal equipment, loading areas to keep vegetation free for maximum
visibility, safety and prevent growth of potentially combustible weeds.

Additionally, public areas around industrial sites such as power substations, electric transmission
towers, fence lines, petroleum tank farms, lumber yards and other areas which need to be kept
vegetation free are also other major market areas of amitrole for the same reasons; that is, for
improved visibility, personal safety, and fire prevention.

D. Regulatory History/Data Requirements

Amitrole was first registered in 1948 for use on non-crop sites including rights-of-way,
marshes and drainage ditches, ornamentals and around commercial, industrial, agricultural,
domestic, and recreational premises. 1n 1958 amitrole was registered for use on cranberries on
ano-residue basis for post-harvest application only. 1n 1971 al amitrole food uses were canceled
by the Agency because experimental animal data demonstrated an oncogenic potential by the
dietary route. There are no tolerances for any food crop or water which will be used for
irrigation, drinking, or other domestic purposes, and to date no new registrations or establishment
of tolerances for amitrole have been requested.

A Registration Standard for amitrole was issued on March 30, 1984 (NTIS Pub. No.
PB87-104766). The Registration Standard required the submission of product chemistry,
environmental and ecological effects data, and toxicology data. The Registration Standard also
informed registrants that even though amitrole was not used on food crops and there was no
dietary exposure to the chemical, the Agency had major concerns for dermal exposure, with
inhalation furnishing only a minor contribution to the total body burden. Human exposure, in
some circumstances, occurred at doses which resulted in antithyroid effects in laboratory animals,
and that amitrole's use patterns and application techniques met the oncogenicity risk criterion for
Specia Review. The Agency determined that it was not going to reregister any current product
and it was not going to register any new product containing amitrole until all pivotal datawere
reviewed and a decision on the continued reregistrability of products containing amitrole was
made. All use patterns and applications techniques, except homeowner uses, were to be
classified asrestricted, with labeling and protective clothing requirements to reduce exposure and
minimize risk during the period of data development.

On May 15, 1984, the Agency issued a Notice of Special Review (Position Document-1)
of pesticide products containing amitrole. The Agency's Special Review was initiated to address
the use of amitrole on non-crop sites (highway rights-of-way primarily) and by homeowners, and
examined the carcinogenic risk to mixers, loaders and applicators. The data indicated that
amitrole induced thyroid, pituitary and liver tumors in laboratory animals. The registrant
voluntarily acted on a number of measures that reduced worker exposure to amitrole. Among
these were the deletion of the high exposure application methods such as knapsack sprayers, the
adoption of a"no-glug" container design for the liquid formulation to reduce splashing while
pouring, the addition of protective clothing requirements to labels, and packaging of the wettable
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powder formulation in water soluble packets. Lastly, the registrant voluntarily canceled all
homeowner products.

During the Special Review phase, two Data Call-Ins (DCIs) were issued by the Agency.
A DCI was issued on February 22, 1990 requesting efficacy, usage and worker exposure
monitoring data for both liquid and powder formulations of amitrole. A second DCI was issued
on August 16, 1991, requesting product chemistry, ecological and environmental fate studies and
toxicology studies.

Based on arisk and benefit assessment, the Agency concluded that the benefits provided
from the use of amitrole (taking into considerations the measures previously discussed) outweigh
therisks. Thus, the Agency on October 8, 1992, issued a Notice of Final Determination (57 FR
46448) of the Amitrole Special Review. The Agency continued to require: restricted use (RU)
classification, a cancer warning statement on the label, application methods remain limited to
boom sprayers, and protective clothing requirements remain on the label. The Notice was
published in the Federal Register and comments were invited for 30 days. No comments were
received.

During the preparation of this Reregistration Eligibility Decision (RED) document, the
registrant requested reconsideration of the previous Registration Standard Decision (affirmed by
the Special Review decision) that all amitrole products bear a restricted use classification. The
Agency, after review of the submitted data and comparing other pesticidal chemicals also
classified as "restricted use," determined that the restricted use requirement could be dropped if
the registrant were to meet certain conditions. The registrant has agreed to voluntarily request
cancedllation of the liquid formulation product in a"no-glug" container (a product posing higher
risks to handlers); retain the cancer warning label; retain boom sprayer as the application mode;
retain the same use profile as a non-food pesticide (non-cropland use only); and provide the
Agency with additional studies; specifically, handler exposure studies to mixers and loaders of
water soluble packages to confirm or complete the Agency's risk assessment and conclusions.
Additionally, any proposed future expansion of their market (i.e., home-owner use), will require
a separate risk assessment.

1.  SCIENCE ASSESSMENT
A. Physical Chemistry Assessment
The following active ingredient is covered by this Reregistration Eligibility Decision:

Common Name: Amitrole
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Chemical Name: Amitrole (3-amino-1,2,4-triazole)

NH,
Empirical Formula: CH,N,
Molecular Weight: 84.08
CASRegistry No.: 61-82-5
OPP Chemical Code: 004401

Amitrole technical is a transparent to off-white crystalline powder with a melting point
of 159°C. Amitroleis solublein water (28 g/100 ml at 20°C) and ethanol (26 g/100 ml at 75°C);
only dightly soluble in chloroform, acetonitrile, and ethyl acetate; and insoluble in acetone, ether,
and hydrocarbons. Amitrole has a vapor pressure 4.4 x 10E-7 mmHg, and the Octanol/Water
Partition Coefficient of log K, =-0.15. Amitrole is stable under typical storage conditions.

B. Human Health Assessment
1. Hazard Assessment

The toxicology data base for amitrole is adequate and will support a reregistration
eligibility determination for the currently registered non-food uses of amitrole.

a. Acute Toxicity

Results of the acute toxicity studies conducted with technical amitrole are summarized
below:
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| Table 1. Acute Toxicity Values of Technical Amitrole. |

Toxicity Categor
LD,

Oral Rat Males 24.6 g/kg v

Oral Rat LD., 4.08 g/kg 11

Dermal Rabbit LD, >10 g/kg v

Dermal Rat LD., >2.5g/kg I
Inhalation Rat Waived N/A

Eye Irritation® Rabbit Mild Irritant 11

Skin Irritation® Rabbit No Irritation v
Dermal Sensitization® Guinea Pig Non sensitizer N/A

2Not required for TGAI, however, presented here for informational purposes.

The first acute oral study was tested only in the male rat and demonstrated an LD, of
24.6 g/lkg (MRID 00063601). In asecond acute oral study both males and females were dosed
and demonstrated a LD, of 4.08 g/kg (Gaines et al. 1973; no MRID). Although, the second
study is based on a literature review and does not provide all the details required in the
guidelines, the results are consistent with the first study. It is unlikely that a new study will
indicate that amitrole is more acutely toxic viathe oral route than a Toxicity Category I11. The
two studies together are acceptable for regulatory purposes.

Thefirst acute dermal study was tested in rabbits and demonstrated a LD, of greater than
10 g/kg (MRID 00063599). In asecond acute dermal study in the rat there were no clinical signs
noted at the highest dose tested of 2.5 g/kg (Gaines et al. 1973; no MRID). Both dermal studies
had incompletely reported data with little or no details on the conduct of the study. Although
neither of the studies are totally acceptable, a new study will not be required due to the
consistency of the results of these two studies and due to the low dermal absorption value for this
chemical.

The requirement for an acute inhalation study was waived because a 2-year rat inhalation
study is available. This study indicates that the acute LC, for inhalation is probably at |east
greater than 0.5 mg/l. However, the 2-year study was not useful for carcinogenicity risk
assessment because of problems associated with the accuracy of the concentrations generated
throughout the study. It appears that the target concentrations were grossly exceeded due to
technical problems. The highest target concentration that was to be tested was 0.5 mg/l. The
animals probably received much more, including possible oral ingestion. Survival was a
problem, but not immediately. Therefore, it is likely that the acute inhalation toxicity of the
chemical is at least Toxicity Category 111 (MRID 00127930).

7
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AmitroleisaToxicity Category Ill primary eye irritant in rabbits. The study resulted in
cornea damage which cleared within 72 hours and conjunctival redness which cleared within 7
days (MRID 00127930).

AmitroleisaToxicity Category IV primary dermal irritant in rabbits
(MRID 00160450) and amitrole is not a skin sensitizer in guinea pigs (MRID 00160449).

Human Data

Oral Exposure

IARC Monographs, 1974: 39-yr old woman showed no signs of intoxication following
the ingestion of acommercial preparation containing 30% amitrole and 56% diuron. It
was reported that 50% of the estimated dose was eliminated in urine within a"few hours"
of exposure. Unchanged amitrole was found in the urine; no metabolites were identified.

Dermal Exposure

Dynamac, 1982: Five male "spraymen" were exposed to amitrole for 10 working days
(5-days/week, 8-hour work days) and five males not exposed to the amitrole spraying
were considered to be controls. The medical monitoring reportedly found "no remarkable
findings based on palpating the thyroids of the control or exposed subjects.” The results
of the thyroid function tests showed slightly higher TSH levels, slightly lower T, levels
with basically no changein T, levels through the two week follow up period. The authors
reported that all the thyroid function values "were within normal limits."

b. Dermal Absorption

Amitrole (96.8% pure) and *-C-amitrole (4.03mCi/nmol (millicuries/nanomole), 94.1%
pure) were tested in adermal absorption study in Crl:CD®(SD)BR male rats. Groups of 20 rats
were tested with 0.10, 1 or 10 mg amitrole/rat. Appropriate urine, feces, blood, skin and whole
carcass samples were analyzed. Four rats/test group were sacrificed at 0.5, 1, 2, 4 or 10 hours
after dosing. The dermal penetration study indicated that little or no **C-Amitrole was absorbed
over aperiod of up to 10 hours at dose levels up to 10.0 mg/rat. Only 5/60 animals showed a
level of 0.1% or more of the dose in the urine (arange of 0.1 - 0.5%). No animals showed 0.1%
or more of the dose in the feces or carcass. However, significantly high percentages of the dose
remained in or on the washed skin and may be available for absorption over alonger period of
time. Thisstudy is acceptable for regulatory purposes (MRID 00151651).

C. Reference Dose

Sincethere is no food use pattern for amitrole, and since chronic or lifetime exposure is
an unlikely scenario for amitrole, an RfD was not established. The Office of Pesticide Programs
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Reference Dose (RfD)/Peer Review Committee stated that the dosing regimens used in the
chronic studies for amitrole do not provide precise enough information to establish a
NOEL/LOEL for usein achronic risk assessment. The Committee further stated that for nonfood
uses amargin of exposure (MOE) approach would be more appropriate and recommended that
an acceptable MOE of at least 100 be used for the purposes of risk assessment.

d. Toxicological Endpoints of Concern

The Office of Pesticide Program's Health Effects Division Less Than Lifetime Committee
(document dated July 25, 1995) concluded the following for amitrole:

For acute dietary exposure. There are no food uses for amitrole, therefore, there are no
dietary exposure issues.

For short term occupational exposure (1 to 7 days) a risk assessment for inhalation
exposure is appropriate. The maternal and developmental NOEL of 4.0 mg/kg/day from
the oral developmental toxicity study in the rabbit is to be used for arisk assessment for
inhalation (MRID 00159997).

For intermediate term occupational exposure (1 week to several months) a risk assessment
for inhalation exposure is appropriate. The NOEL of 0.90 mg/kg/day from the
2-generation reproduction study in therat isto be used for arisk assessment for inhalation
(MRID 44016201).

For dermal short and intermediate term exposure, the maternal and developmental NOEL
of 1,500 mg/kg/day from the dermal developmental toxicity study is so high that arisk
assessment is not required for dermal exposure (MRIDs 40567701 and 40963701)

e Carcinogen Classification

Amitrole has been classified as a Group B,-probable human carcinogen by the Office of
Pesticide Programs Carcinogenicity Peer Review Committee (document dated August 30, 1991).
This classification is based on the thyroid tumors seen in the rat (both sexes, multiple strains), and
mouse (both sexes, two strains) and on liver tumors seen in the mouse (both sexes, multiple
strains) as described in the above studies. The Agency calculated a Q1* of 0.68 from the thyroid
tumor effects as seen in the first long term toxicological study (MRID 00132445), described
above.
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f. Subchronic Toxicity

The requirement for the 90-day dermal study was waived. The Less-than-Lifetime
Committee of the Agency's Office of Pesticide Programs determined (document dated
July 20, 1995) that results from a dermal absorption study and from the oral and dermal rabbit
developmental studies indicate that dermal absorption isvery low (only up to 1-2%). Therefore,
it isunlikely that a 90-day dermal study conducted with amitrole will provide any additional
useful data. A 90-day feeding study will not be required in place of the 90-day dermal study
because sufficient data are available to indicate that a 90-day oral study will not provide any
additional useful data for the purposes of risk assessment. The primary target organ is the
thyroid. Datafrom short term studies and chronic studies indicate that effects will appear in the
thyroid at lower dose levels than any other target organ.

Eleven short term studies were conducted with amitrole in order to study the effects of
amitrole on the thyroid. Although none of the studies can be categorized as being acceptable for
a subchronic feeding study, the data can still be used for making regulatory decisions. The
studies are summarized in Table 2. Some of the data were summarized from a review of the
literature and some of the studies were reports from laboratory studies. Where available, the
MRID numbers are provided. The subchronic data needed for risk assessment purposes is
extracted from the limited chronic data and from the studies listed in the table.

10
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Dose Levels (mg/kg/day) & Length of

Exposure

0.75, 1.5, 3.0, 6.0 in diet for 2 weeks

Unspecified

Effects

Thyroid enlargement, | radioiodine uptake at 3 & 6. No effectsat 0.75 & 1.5.NOEL: 0.75
mg/kg/day

| Table 2. Amitrole: Nonneoplastic Effectsin Short Term and Subchronic Oral Rat Studies |

Jukes & Shaffer (1960)

0.01, 0.003 in diet for 11 weeksor 0.1, 0.5,
2.5indiet for 13 weeks

J: Blue Spruce Farms

| radioiodine uptake, | protein-bound iodine at 0.1, 0.5, 2.5; disturbancesin follicle size & depletion
of colloid at 0.5 & 2.5; 1 thyroid wts at 2.5; no effects at 0.01 or 0.003. NOEL for protein-bound
iodine & radioiodine uptake was 0.01 mg/kg/day; however, NOEL in 1-liner was 0.5 mg/kg/day
because no microscopic changes observed at 0.01 mg/kg/day.

Fregley (1968)
MRID No. 00052658

1.5, 5, 15in diet for 4 weeks

J: Sprague-Dawley

| body wts, food consumption, T, T,at 5 or 15; sl. | T,, T,at 1.5; 1 T,/T, ratio for all groups. NOEL :
1.5 mg/kg/day, LOEL : 5 mg/kg/day.

Babish et. al. (1977)
MRID No. 00052643

2.5,12.5,62.5 in drinking water for 15 J: "albino" Dose-related | body wt, food consumption; enlarged thyroid & increase in vascularity, moderate Bagdon et. al. (1956)
weeks stimulation of follicle epithelium at 2.5;! liver catalase activity, hyperplasia, most follicles lack MRID No. 00063601
colloid at 12.5; | liver catalase activity, hypertrophy, hyperplasia, no follicles with colloid at 62.5.
NOEL: < 2.5 mg/kg/day
35 for 32 days, 75 on alternate days for 32 J: "albino" | body wts & food consumption at 35 & 75 (alternate days); hyperemic & enlarged thyroids at 35; Vidoneet. al. (1958)
days slightly hyperemic & not enlarged at 75 (alternate days). NOEL : < 35 mg/kg/day MRID No. 00082174
0, 12.5, 25 for 28 days g | body weight gain, enlargement and congestion of the thyroid at 12.5 and aboveNOEL : < 12.5 Keller (1960)
mg/kg/day MRID No. 00028434
0, 5, 50, 500 for 63 days F+9 At 50 mg/kg/day and above, cell injury in the liver. Thyroid was not examined NOEL: 5 Fogelman (1954)
mg/kg/day, LOEL : 50 mg/kg/day. MRID No. 00063598
125, 250 in drinking water for 16 weeks ?: Wistar Initial deformation of thyroidal follicular epithelium,! colloid, dilation of endoplasmic reticulum,! Tsuda (1974)

peroxidase activity. Later, adenomas of thyroid: not stated, but assume at both dose levelsSNOEL :
< 125 mg/kg/day

0.04% in drinking water for up to 6 months.

J: Sprague-Dawley

3 days: thyroid not enlarged; 1 week: thyroid twice normal size with colloid & structural changes, |
peroxidase activity; 6 months: afew functional follicles, thyroid increased 10 times normal size,
continued | peroxidase activity. NOEL : < 0.04% in drinking water

Strum & Karnovsky
(2971)

0.04% in drinking water for 12, 20, 37 days

J: Sprague-Dawley

I liver & kidney catalase activities, loss of colloid & hyperemia of thyroid] thyroid wts (12 days and
beyond). NOEL: <0.04% in drinking water

Alexander (1959)

11
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g. Combined Chronic Toxicity and Carcinogenicity

Six long-term studies have been conducted on rats and mice with amitrole. When
assessed separately, each of the studies is unacceptable according to the Agency testing
guidelines. For chronic toxicity, the first two studies summarized below have been selected as
containing the most relevant data for regulatory purposes and when taken together, the two
studies are acceptable for regulatory purposes. For carcinogenicity, when all six studies are taken
together, the studies are acceptable for regulatory purposes because they adequately characterize
the potential chronic toxicity, and were considered by the Office of Pesticide Program's (OPP)
Carcinogenicity Peer Review Committee to contribute to the weight of the evidence for
carcinogenicity. Thefirst study was used for carcinogenicity risk assessment.

In the first study, technical amitrole (94.59%) was tested in a chronic feeding study in
male and female Fischer 344 rats. The chemical was administered as a pulse dose for either 115
weeks for males or 119 weeks for females. Group A, control animals received no test compound,
Group B ratswere fed amitrole in their diet at a constant level of 5 ppm during weeks 1-39 and
100 ppm during weeks 40-115 for males or 40-119 for females. Ratsin Group C, D, E received
amitrole in their diet at pulsed levels (alternate 4 weeks periods) of 1, 3, and 10 ppm,
respectively, during weeks 1-39 and 20, 60, and 200 ppm, respectively, during weeks 40-115 for
males or 40-119 for females. On alternate months, Groups C, D, and E were fed basal diets
without amitrole. The average dose levels are calculated to be: 0.0 (A), 0.35 (C), 1.04 (D),
3.4 (B) or 3.5 mg/kg/day (E) for 115 - 119 weeks. This study had body weight, food
consumption, hematology, clinical chemistry, urinalysis, gross necropsy and organ weight data
that were close to what is requested in the testing guidelines. However, an incomplete list of
organs was examined microscopically. At 0.35 mg/kg/day and above, there was an increase in
thyroid follicular cell hyperplasia in both sexes (p < 0.01; 0/60, 12/57, 29/55, 38/58 and 25/60
for males and 0/52, 7/54, 25/50, 40/56 and 31/56 for females for increasing doses, respectively).
At 1.04 mg/kg/day and above, larger thyroids were observed; and at 3.4 mg/kg/day and above,
an increase in thyroid weight was observed (p < 0.05). Nothing else was observed in the study.
Amitrole induced a statistically significant increase in thyroid follicular cell adenomas in both
sexes at 1.04 mg/kg/day and above (p < 0.01 except for 1.04 mg/kg/day females in which
p <0.05). Therewasalso anincreasing trend in both sexes (p < 0.01). There was an increasing
trend for thyroid follicular cell carcinomas in both sexes (p < 0.01 for males,p < 0.05 for
females). For combined follicular cell adenomas and carcinomas, there was a statistically
significant increase in both sexes at dose levels of 1.04 mg/kg/day and above (p < 0.01 for males;
p < 0.05 at 1.04 mg/kg/day and p < 0.01 at the two higher dose levels for females). There was
an increasing trend in both sexes (p < 0.01). Under the conditions of the study, the NOEL for
chronic toxicity was less than 0.35 mg/kg/day based on an increase in thyroid follicular cell
hyperplasia, larger thyroids and an increase in thyroid weight. This study is classified as Core
Supplementary for a chronic feeding study in the rat and is determined to be unacceptable for a
carcinogenicity study in the rat. However, for chronic toxicity, when combined with the
following study, the study may be used for regulatory purposes. For carcinogenicity, when
considered as part of the overall weight of the evidence with the results of the other

12
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carcinogenicity studies conducted with amitrole and under the conditions of this study, amitrole
is considered to be carcinogenic to the rat. In this particular study, inducing increases in thyroid
follicular cell adenomas, combined thyroid follicular adenomas/carcinomas and an increasing
trend in thyroid follicular cell adenomas, carcinomas and combined adenomas/carcinomas.
(MRID 00132445).

In the second study, technical amitrole (96.4-97.0%) wastested in a lifetime study in male
and female Wistar rats at the following dose levelsin the diet: O, 1, 10 or 100 ppm
(0, 0.05, 0.5 or 5.0 mg/kg/day). The maximum number of days the animals received the test
chemical was 1,021 days. No food consumption, hematology, clinical chemistry, urinalysis,
organ weight or gross necropsy data were provided. However, afairly complete microscopic
examination was provided for most of the organs suggested by the Agency. There was a
reduction in survival time at 5.0 mg/kg/day for both sexes combined (p < 0.007; mean survival
times of 980, 971, 973 and 940 days for controls, low, mid- and high dose groups respectively;
statistical analysis conducted on combined sexes at the high dose versus combined sexes and
dose levelsfor al other groups, including controls). In addition, there was an increase in thyroid
"cysts' at 5 mg/kg/day in both sexes as well (1/73 in controls versus 43/74 in malesand 1/75 in
controls versus 27/74 in females; p<0.01). There was an increase in the incidence of thyroid
tumors (unspecified) in both sexes at the high dose when compared to controls (p < 0.01). There
was also an increase in trend in both sexes (p < 0.01). In addition, there was an increase in the
incidence of pituitary tumors (unspecified) in both sexes at the high dose (p < 0.05 for males and
<0.01 for females). Therewasan increasein trend in females (p < 0.01). Under the conditions
of the study, the systemic NOEL is 0.5 mg/kg/day and the systemic LOEL is5.0 mg/kg/day based
on dight reduction in survival and an increase in thyroid "cysts'. The study is classified as Core
Supplementary for a chronic feeding study in the rat. However, for chronic toxicity, when
combined with the preceding study, the study may be used for regulatory purposes. This study
is unacceptable for a carcinogenicity study in the rat. However, when considered as part of the
overal weight of the evidence with the results of the other carcinogenicity studies conducted with
amitrole and under the conditions of this study, amitrole is considered to be carcinogenic to the
rat; in this particular study inducing increases in thyroid and pituitary tumors in both sexes and
an increasing trend in both thyroid and pituitary tumors in this particular study.
(MRID 00061351).

In the third study, amitrole (grade and purity unspecified) was tested in afeeding study
in male and female rats (Charworth Farms) at dietary levels of 0, 10, 50, and 100 ppm (equivalent
to 0, 0.5, 2.5, and 5.0 mg/kg/day) for two years; another group, 500 ppm (equivalent to 25
mg/kg/day) was treated for 19 weeks and then placed on a controlled diet due to poor weight
gain; the weight loss was reversible, no pathology was reported for this group. This study suffers
from serious conduct problems, particularly in the area of the histological examination and
presentation of the data. Not all animals were examined, many were autolyzed and those which
were examined were not well reported by the pathologist and the reproduction of the hard copy
from microfiche was extremely poor. Entire sections were either totally missing or totally
unreadable. Interim reports for the 13, 26 and 52 week sacrifices were also missing. Statistical

13
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analysis of the data by the Exact Trend Test (conducted in the knowledge that interpretation is
extremely limited) indicated that there were statistically significant dose-related positive trends
in the incidence of thyroid gland tumors. There were also non-statistically significant numerical
increases in the incidences of thyroid adenomas in the mid- and high dose groups and combined
thyroid adenomas/carcinomas in the high dose group in both sexes at the terminal sacrifice. This
study is unacceptable for a carcinogenicity study in the rat. However, when considered as part
of the overall weight of the evidence with the results of the other carcinogenicity studies
conducted with amitrole and under the conditions of this study, amitrole is considered to be
carcinogenic to the rat; in this particular study inducing a significant dose-related increasing trend
in the incidence of thyroid tumors (MRID 00082176).

In the fourth study, SPF-NMRI mice were fed O, 1, 10 or 100 ppm (equivalent to

0, 0.15, 1.50 or 15.0 mg/kg/day) amitrole (96.4 - 97.0%) for 18 months. The authors reported
that survival, body weights and food consumption were similar for all treatment and control
groups throughout the study (no individual animal or group mean data were presented in the
report). Increased thyroid weights were observed in the 10 ppm male treatment group when
compared to controls at final sacrifice only. The high dose (100 ppm) male and female thyroid
weights were reportedly increased throughout the study. A slight non-significant increase in
incidence of hepatocellular neoplasia was observed for high dose females (100 ppm) when
compared to controls. There were also statistically significant positive trends for hepatocellular
carcinoma (p = 0.019) and combined adenoma/carcinoma (p = 0.019) in females. Thisstudy is
unacceptable for a carcinogenicity study in the mouse. However, when considered as part of the
overall weight of the evidence with the results of the other carcinogenicity studies conducted with
amitrole and under the conditions of this study, amitrole is considered to be carcinogenic to the
mouse; in this particular study inducing an increase in trend for liver tumors (MRIDs 00061348,
41317901, and 41462501).

In the fifth study, amitrole was used as a positive control in the screening of 120
compounds for tumorigenicity. C57BL/6 x C3H/Anf and C57BL/6 x AKR mice were
administered by stomach tube 1000 mg/kg (6700 ppm) amitrole from day 7 to day 28 of age
followed by 2192 ppm (equivalent to 329 mg/kg) in the diet for 18 months. All amitrole treated
animals either died or were sacrificed in extremis between 53 and 60 weeks on test of a designed
126 week study. The early deaths of all the amitrole treated animals in this study indicate that
the doses selected exceeded the Maximum Tolerated Dose (M TD) for these strains of mice. The
authors reported that "hepatomas” were observed in 67 (of 72) mice treated with amitrole. In one
of the article's footnotes, the authors also reported that "carcinoma of the thyroid were found in
64 [of 72] mice" treated with amitrole. This study is unacceptable for a carcinogenicity study in
the mouse. However, when considered as part of the overall weight of the evidence with the
results of the other carcinogenicity studies conducted with amitrole and under the conditions of
this study, amitrole is considered to be carcinogenic to the mouse; in this particular study
inducing increases in liver and thyroid tumors when used as a positive control in a screening
study for tumorgenicity (MRID 00043595).

14
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In the sixth study, B6C3F1 mice were fed 500 ppm amitrole (grade and purity unspecified,
equivalent to 75 mg/kg/day) ad libitum as follows: Group 1 - "pregnant females from the 12th
day of gestation to delivery" (mice exposed placentally in utero); Group 2 - "mothers with litters
from delivery to weaning" (mice exposed preweaning through the mother's milk; Group 3 -
"offspring from weaning through 90 weeks" (mice exposed postweaning through the diet). Non-
treated controls were sacrificed at 52, 90 or 142 weeks. Sinceit isunclear as to which of the non-
treated control groups (those sacrificed at 52, 90 or 142 weeks) were used to assess the
carcinogenic activity of amitrole in groups 1 and 2, the study could not be evaluated for these 2
groups. However, adult males [Group 3] could be evaluated using the control group sacrificed
at 90 weeks. Thisgroup responded to protracted amitrol treatment with development of benign
and malignant liver tumors. The adult females [Group 3] showed only a marginal neoplastic
response. This study, when considered as part of the overall weight of the evidence with the
results of the other carcinogenicity studies conducted with amitrole and under the conditions of
this study, amitrole is considered to be carcinogenic to the mouse; in this particular study,
possibly inducing increases in liver tumors in both sexes (Vesselinovitch, 1983; no MRID
number).

h. Developmental Toxicity

For developmental toxicity, four studies are available to the Agency. They consist of an
oral developmental toxicity study in the rat, two oral developmental toxicity studiesin the rabbit
and adermal developmental toxicity study in the rabbit. All studies are acceptable for regulatory
purposes.

In the first study, technical amitrole (91.83%) was tested in a developmental toxicity study
in CD®-Crl: COBS® CD®(SD)BR outbred albino rats. Amitrole was administered by gavage
in a dosage volume of 10 ml/kg deionized water from gestational days 6 through 15 at the
following levels: 0, 100, 500 or 1000 mg/kg/day. Thirty-eight females were selected for each
dose group: 24 were sacrificed at gestation day, 21 and 14 were held to postnatal day 21. At
500 mg/kg/day and above, there were dight but statistically significant increases in mean absolute
and relative thyroid weights at both gestation day 21 and at postnatal day 21 (p value ranging
from < 0.05to p <0.001). Therewas also aslight, but statistically significant decrease in mean
bodyweight gain for high dose dams during gestation days 6-18 (90.9% of controls, p < 0.05).
The NOEL for maternal toxicity is considered to be 100 mg/kg/day and the LOEL is considered
to be 500 mg/kg/day based on increased mean absolute and relative thyroid weights and
decreased maternal body weight gain. Statistically significant increases in the number of litters
with unossified cervical centra# 6 and proximal phalanges; bi-lobed cervical centra#'s 1, 2, 3
and/or 4; enlarged biparietal suture; poorly ossified proximal phalanges and maxillary and dark
thyroids were observed in the high dose group when compared to the control group. In addition,
the high dose group had a statistically significant lower mean bodyweight than the control group.
Therefore, the NOEL for developmental toxicity is 500 mg/kg/day and the LOEL is
1000 mg/kg/day (HDT) based on skeletal variations, decreased mean fetal bodyweights and dark
thyroids (MRID 00160448).
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In the second study, technical amitrole (91.83%) was tested in a developmental toxicity
study in rabbits. Timed-pregnant New Zealand White rabbits were administered amitrole by
gavage in avolume of 2.0 ml/kg deionized water during gestation days 6-18 at the following dose
levels: 0, 4.0, 40.0 or 400.0 mg/kg/day. No maternal effects were observed at 4.0 mg/kg/day.
At 40.0 mg/kg/day and above there was a statistically significant decrease in body weight gain
during the dosing period (121 gramsin controls versus -219 and -436 grams in the mid- and high
dose groups, respectively). At 400.0 mg/kg/day, there was a statistically significant increase in
abortions (5 versus 0 in controls). The NOEL for maternal toxicity is 4.0 mg/kg/day and the
LOEL is 40.0 mg/kg/day based on decreases in body weight gain during the dosing period and
an increase in abortions. At 40.0 mg/kg/day and above, there were statistically significant
increases in the number of litters with a variety of malformations and variations in external,
visceral and skeletal examinations (p < 0.05 and p < 0.01). At 400.0 mg/kg/day, there were
statistically significant decreases in fetal body weight (70% of controls) and in percent live
fetused/litter (62 versus 84%) and a statistically significant increase in postimplantation loss/litter
(290% of controls). The NOEL for developmental toxicity is 4.0 mg/kg/day and the LOEL is
40.0 mg/kg/day based on increases in the number of litters with a variety of malformations and
variations and decreases in fetal body weight and percent live fetused/litter (MRID 00159997).

In the third study, technical amitrole (97.5%) was tested in a developmental toxicity study
in rabbits. Naturally inseminated rabbits were administered the test chemical by gavage in water
on gestation days 6-18, inclusive. The following dose levels were given: 0, 5, 20 or 80 mg/kg
bodyweight/day. At 80 mg/kg/day, there were slight decreases in mean bodyweight of the does
from days 6-9 of the gestation period (bodyweight gain from days 6-18 was 69% of controls, not
statistically significant). There were also decreases in food consumption (p < 0.001 on days 6-10
and p < 0.01 on days 14-19). Therefore, the NOEL for maternal toxicity is 20 mg/kg/day and the
LOEL is80 mg/kg/day. The LOEL isa borderline NOEL because the effects were so slight and
they were supported by thyroid follicular cell hypertrophy on a parallel maternal toxicity range-
finding study. At 80 mg/kg/day, the only treatment-related developmental effect was a
statistically significant (p < 0.05) decrease in male fetal bodyweight (91% of controls). This
effect is considered to be minimal. Therefore, the NOEL for developmental toxicity is
20 mg/kg/day and the LOEL is 80 mg/kg/day. The LOEL is considered to be a borderline LOEL
because the effect was so minimal (MRIDs 43643601 and 43643602).

In the fourth study, amitrole (93.9% pure) was tested in a dermal developmental toxicity
study in Hra:(NZW) SPF rabbits at the following dose levels: 0, 1.0, 1.5 or 2.0 g/kg/day in a
volume of 0.5 mg/g during gestation days 7-19. At 2.0 g/kg, there was an increase in does that
were thin and anorexic and a statistically significant decrease in body weight gain during the
latter days of the dosing period as well (days 14-20). By day 20, high dose females weighed 12%
less than the controls (p < 0.05). Food consumption was also significantly decreased on days
10-20. There appeared to be an increase in the number of resorptions/doe, although a statistical
analysis was not conducted and the mean number of live fetuses/doe was not significantly
affected at this dose level. The NOEL for maternal toxicity is 1.5 g/kg/day and the LOEL is
2.0 g/kg/day based on decreases in body weight and body weight gain during the dosing period.
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At 2.0 g/kg, a statistically significant decrease in mean fetal bodyweights for both sexes was
observed. Increasesin skeletal anomalies were also observed at this dose level, however, these
increases were only seen in the number of fetuses affected and not in the number of litters
affected. Therefore, the NOEL for developmental toxicity is 1.5 g/kg/day and the LOEL is
2.0 g/kg/day based on decreases in mean fetal bodyweights for both sexes (MRIDs 40567701,
40963701).

i Reproductive Toxicity

A reproduction study conducted in the rat is available to the Agency. The study is
acceptable for regulatory purposes.

In a 2-generation reproduction study, Amitrole (97-98% a.i.) was administered to
30-31 Sprague-Dawley rats/sex/dose in the diet at dose levels of 0.5, 2, 15 or 112.5 ppm. The
mean achieved dose levelswere 0, 0.03, 0.12, 0.90 or 5.88 mg/kg/day (males) and 0, 0.04, 0.16,
1.23 or 7.83 mg/kg/day (females) in the F, generation and 0, 0.04, 0.16, 1.24 or 12.02 mg/kg/day
(males) and 0O, 0.05, 0.21, 1.64 and 15.64 mg/kg/day (females) in the F, generation. NoO
toxicologically significant effects were observed at dose levels of 0.5, 2 or 15 ppm. At 112.5
ppm, the following effects were observed in parental animals. clinical signs (hypoactivity,
piloerection, dyspnea, hypothermia), death, a decrease in mean body weight and body weight
gain during the premating and gestation periods (mostly, p < 0.001), a decrease in mean food
consumption and food efficiency, decreases in several absolute and relative organ weights and
an increase in absolute and relative thyroid weight (p < 0.01), increases in thyroid activity (small
follicles and decreased colloid content), thyroid follicular cell hypertrophy and hyperplasia,
thyroid nodular hyperplasia and/or adenoma, uni- or bilateral atrophy of the adrenal cortex, a
higher incidence of ceroid pigment accumulation in the adrenal cortical cells, hepatocellular
hypertrophy, hepatic cell degeneration/necrosis and higher incidence and/or severity of
perilobular steatosis, decrease in the number of acidophil cellsin the pituitary, higher intensity
of vacuolated cellsin the pituitary, a high incidence of pseudopregnancy, a high incidence and/or
severity of acinar and/or ductular epithelial cell vacuolation in the mammary gland,
mineralization of urothelium and/or urinary gravel in the renal pelvis, retardation of renal
maturity and a lower incidence of mononuclear cell aggregation, tubular basophilia and
accumulation of acidophilic globulesin the cortical tubular epithelium. Also at 112.5 ppm the
following reproductive effects were observed: decreases in mating and fertility indices (not
statistically significant, partly explained by high death rate and decrease in implantation sites),
decreases in implantation sites/litter (p< 0.001), adightly higher gestation interval (F,: p < 0.001)
and a decrease in the mean pup male/female ratio in the F, generation. The LOEL is112.5 ppm
(lowest of F,and F, generations of 5.88 mg/kg/day in males, 7.83 mg/kg/day in females), based
on clinical signs, death, decreases in mean body weight, body weight gain, food consumption,
food efficiency and selected absolute and relative organ weights, an increase in thyroid weight
and activity, follicular cell hypertrophy and hyperplasia and nodular hyperplasia and/or adenoma,
hepatocellular hypertrophy and other microscopic changes in the adrenals, liver, pituitary,
mammary gland and kidney, a high incidence of pseudopregnancy, decreases in mating and
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fertility indices, implantation sites/litter and mean pup male/female ratio and a slightly higher
gestation interval. The NOEL is 15 ppm (0.90 mg/kg/day in males, 1.23 mg/kg/day in females;
(MRID 44016201).

B M utagenicity

Amitrole has been tested in many mutagenicity studies, most of which are in the literature.
Four submitted studies are summarized in this document. All four of the studies are acceptable
for regulatory purposes. In addition to the summaries of the 4 submitted studies, a summary
paragraph of the published mutagenicity literature on amitrole is given to provide a more
complete picture for this chemical.

In the first study, amitrole was tested in a Salmonella typhimurium/mammalian
microsome mutagenicity assay at doses ranging from 20 to 12,500 pg/plate. Under the
conditions of the assay, amitrole was not mutagenic in S. typhimurium strains TA1535, TA1537,
TA98 or TA100. Concentrations >2500 pg/plate with and without S9 were cytotoxic. Although
the results were clearly negative, the rationale for the performance of the study with 30% S9 was
not provided, and a direct acting positive control was not included in the study. Nevertheless,
the study is acceptable and satisfies the guideline requirements for testing for gene mutation
(MRID 42214601).

In the second study, amitrole (99.4%) was tested for mutagenic activity in Saccharomyces
cerevisiae, strain D4 and in Salmonella typhimurium, strains TA-1535, TA-1537 and TA 1538
in a series of microbial plate tests. It was tested both with and without metabolic activation
(enzymatic preparations from the liver, lungs or kidneys from the mouse, rat and monkey). The
following positive controls were also tested: ethyl methanesulfonate, 2-nitrofluorene and
guinacrine mustard (nonactivation) and dimethylnitrosamine, 2-acetylaminofluorene and
7,12-dimethylbenzanthracene (with activation). Amitrole was moderately toxic at 500 pg/plate
and a concentration of 100 pg/plate was selected for the screen. Amitrole tested negatively both
with and without metabolic activation. The positive controls induced a significant number of
revertants/plate. It appears that the mouse, rat and monkey livers were best suited for metabolic
activation, the monkey being the least suitable. Thelung and kidney did not activate the positive
control chemicals. This study is acceptable (MRID 00052646).

In the third study, amitrole was tested in an in vivo micronucleus assay in the mouse using
asingle ora gavage dose of 10,000 mg/kg. Amitrole did not induce overt toxicity in either males
or females at this dose level. In addition, the test chemical did not induce cytotoxicity in the
target organ, or cause a significant increase in the frequency of micronucleated polychromatic
erythrocytes (MPES) in bone marrow cells harvested 24, 48 or 72 hours posttreatment. Based on
these findings, amitroleis not considered to be clastogenic in the mouse micronucleus assay. The
study is acceptable and satisfies the guideline requirement for testing for structural chromosomal
aberrations (MRID 42214602).
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In the fourth study, amitrole was evaluated for its ability to induce cellular transformation
in BALB/3T3 cells in vitro. The parental clone had been selected for its low spontaneous
transformation rate and its high response to known carcinogens. For thefirst trial, a treatment
range of 1- 1000 pg/ml wasused. For trials 2 and 3, the dose levels were separated by two-fold
serid dilutions between 0.6 and 5 mg/ml in an attempt to cluster the doses at the more active end
of the dosage range. Toxicity was observed in all plates at the 5 mg/ml level and in 2 of the 10
plates set up at the 2.5 mg/ml level. The mitotic indices of these cells were not determined, but
the treated cultures reached confluency at the same time as the untreated cultures; thus, the rates
of division did not appear to be impaired by the test chemical. A positive response was observed
at the 1 mg/ml and 0.01 mg/ml levels of the first trial, but not at any of the dose levels of the
second or third trials. Amitrole induced cellular transformation in cells of one of three trials, and
was interpreted as having a weak cellular transforming capacity in these cells. The study is
acceptable (MRID 00052648).

A summary of the genotoxicity data base for amitrole was written in the published article
by Richard N. Hill et al in Fundamental and Applied Toxicology 12: 629-697 (1989).
Although the published literature shows that amitrole does not induce positive results in a
majority of mutagenicity assays, there does appear to be some evidence that amitrole may have
some genotoxic activity. Most bacterial gene mutation assays are negative as well as the
Drosophila sex-linked recessive lethal assay and the mouse lymphoma assay. Assays for
chromosomal effects are generally negative, but there are in actuality very few test results (in
human lymphocytes and a mouse dominant lethal). Two sister chromatid exchange assays were
reported positive, there were some positive and some negative results for DNA damage and
unscheduled DNA synthesis and all in vitro cell transformation assays were positive.

k. M etabolism

M etabolism studies are required only if the Agency determinesthat additional information
on the metabolism of the chemical is necessary to clarify unusual effects observed in chronic or
reproduction studies or to clarify issues concerning structure activity relationships. For amitrole,
no issues that need further clarification are identified that warrant the need for metabolism data.
Metabolism data were reviewed from the literature and from submitted studies. None of these
studies, either singly or combined, provide a complete picture of the absorption, distribution,
metabolism and excretion of amitrole. Nevertheless, as stated before, because the Agency does
not have any issues that need to be further clarified, no additional studies are required. The
available studies do provide useful information and are summarized here. When available, MRID
numbers are provided. All studies are referenced in the bibliography (Appendix C).
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Studies Conducted With Rats

Oral Exposure

Fang, 1964: Wistar rats were fed 1 mg C'*-amitrole (per rat) via stomach tube. The
expired air, urine, feces and tissues were analyzed for radioactivity during a three day
period following dosing. During the first 24 hours, 70-95.5% of the radioactivity was
found in the urine; a small variable amount of activity was found in the feces. After
absorption, amitrole was distributed throughout most body tissues. The maximum
radioactivity was found in liver and kidney. Within three to four hours of dosing, the
tissue levels began decreasing. Paper chromatography revealed both unchanged amitrole
and one unidentified metabolitein rat liver dlices taken at various times following dosing.

Franco and Municio, 1975: Male Wistar (number unspecified) rats "were treated with
amitrole [unspecified amount] during 8 days by the method described elsewhere.” The
authors reported that "unaltered amitrole and three metabolites are present in the urine of
treated animals." The metabolites were not identified or quantified.

Inhal ation Exposure

MacDonald, Hazleton, 1976, (MRID 00052644): Rats (5/sex; Charles River Ltd.) were
exposed by inhalation to an estimated dose of 25.8 ug/L for "whole body" or 49.2 ug/L
for "head only" radiolabelled amitrole for one hour. Blood samples were taken at
specified intervals and urine, feces and carcasses were examined for radioactivity. The
results were reported as follows:

"Head Only": the blood plasma half life was estimated to be 20 hours;
approximately 75% of the radioactivity was found in urine; the level of
radioactivity is "substantially lower in females" and no appreciable quantities of
radioactivity were found in the carcasses.

"Whole Body": the blood plasma half life was estimated to be 23 hours; the major
route of excretion was the urine and no appreciable quantities of radioactivity were
found in the feces and carcasses.

Turner, Hazelton, 1976, (MRID 00052645): As a supplement to the "whole body" and
"head only" inhalation metabolism study (discussed above), metabolites in the urine and
feces were identified by using chromatography. The results were reported as follows:

Urine: 60% of the dose was presumed to be unchanged amitrole; 15-20% was
retained at the origin and 5-8% were unidentified.
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Feces: 56% was of the dose was presumed to be unchanged amitrole and 25% was
retained at the origin.

Studies Conducted With Rabbits

Dermal Exposure

Shah, 1977: This preliminary study in female New Zealand white rabbits

(3 animals/pesticide) was designed to obtain a comparative rate of dermal penetration of
5 radiolabelled pesticides, including amitrole. The pesticides were "applied in 0.1 ml of
acetone containing 1 mg of non-radioactive pesticide per kilogram body weight." Blood
samples were taken at specified intervals up to 24 hours following treatment. Urine and
feces were collected and "various organs' removed and assayed for radioactivity. After
24 hours, the site of application was swabbed with cotton and acetone. The authors
reported that "after 15 minutes, the order of penetration into blood was aminotriazole >
carbaryl = parathion > malathion > DDT > dieldrin." Although the percent of dose was
not reported, "appreciable quantities of aminotriazole was found in the urine, feces and
gal bladder." The amount of amitrole remaining at the site of application was estimated
to be "fifty percent or more."

Studies Conducted With Mice

Oral and/or Intravenous Exposure

Tjalve, 1975, MRID 00052659: Male and female mice (7/sex; "C57/B1" strain) were
either intravenously injected or administered by gavage 5 uCi (microCuries) of C*
amitrole and sacrificed from 5 minutes to 5 days following treatment. Whole body
radiography showed a "high accumulation of radioactivity in tissues with rapid cell
turnover such as the bone marrow, the spleen, the thymus, the lymph nodes and the
gastrointestinal mucosa." The results appeared to be similar for both routes of exposure.
The authors reported the following for liver and thyroid:

Liver: "Theradioactivity in theliver isirregularly distributed, being highest in the
peripheral parts of the liver lobules around the portal spaces;" "radioactivity was
also present in the mitochondrial and microsomal fractions."

Thyroid: "A moderate accumulation of radioactivity was found in the thyroid."
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2. Exposur e Assessment
a. Dietary Exposure

There are no food uses for amitrole. Therefore, there are no known dietary exposures to
amitrole and a dietary exposure assessment is not required.

b. Occupational Exposure

An occupational and/or residential exposure assessment is required for an active
ingredient if (1) certain toxicological criteria are triggered and (2) there is potential exposure to
handlers (mixers, loaders, applicators, etc.) during use or to persons entering sites after
application is complete.

Although the Agency has identified inhalation as an appropriate route of exposure on
which to conduct short term and intermediate term risk assessment, the Agency also believes that
in reality thereislittle likelihood of actual inhalation exposure from mixing/ loading/ applying
of amitrole. Theinhalation exposure estimates are very conservative because (1) amitroleis not
volatile, (2) amitroleis only packaged in water soluble bags (which greatly reduces the chance
for incidental inhalation exposure), (3) the inhalation exposure values presented in Table 3 reflect
data from the Agency's Pesticide Handlers Exposure Database (PHED V1.1), which for the water
soluble packaging data set includes some instances where detections were not found but a value
of half the limit of detection was assumed, and (4) the Agency assumed 100% adsorption of
inhalation exposure from both the oral developmental toxicity study and the reproduction study.
The assumption of half the limit of detection is a common Agency practice in establishing
exposure/residue values.

As previoudy discussed, the registrant voluntarily restricted the use patterns of amitrole
to reduce the exposure of amitrole to handlers. The wettable powder and liquid concentrate
formulations were voluntarily restricted by the registrant to water soluble packets and "no-glug"
containers, respectively. The only current application method is for fixed-boom sprayers attached
to ground equipment such as tractors, trucks or railroad wagons. The registrant has recently
requested the voluntary cancellation of the liquid formulation (in no-glug container) and has also
requested the use deletion of the only use currently within the scope of the Worker Protection
Standard, ornamental plant nurseries.

Occupational-use products

All products containing amitrole are for occupational use. There are no homeowner use
products containing amitrole.
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Handler (Mixers, L oaders, Applicators) Exposures
and Assumptions

The three exposure scenarios identified for amitrole are:

D Mixing/loading the liquid concentrate formulation (packaged in no-glug
containers) to support ground application. Asnoted previously, the registrant has
requested voluntary cancellation of this product. The Agency has included the
mixer/loader, exposure/risk estimates for this formulation since the voluntary
cancellation is still in process.

2 Mixing/loading the wettable powder formulation (packaged in water soluble bags)
to support ground application, and

3) Applying as a spray with fixed-boom ground equipment. (Exposure data for
groundboom equipment is used as a surrogate for the fixed-boom ground
equipment).

Table 3 presents the short-term (1 - 7 days) and intermediate-term (1 week to several
months) dermal and inhalation exposure scenarios, while Table 4 summarizes the caveats and
parameters specific to each exposure scenario.

Post-Application Exposur es and Assumptions

Post-application reentry and residue dissipation data have not been submitted to the
Agency in support of the amitrole reregistration, based on the agreements reached in the Special
Review. The potential for post-application exposure to amitrole residues is low because of the
use patterns for this chemical (i.e., herbicide used in areas where reentry exposure is not expected
to be problematic such as rights-of-way).
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Table 3. Short-Term and Intermediate-Term Baseline Exposures to Amitrole

Scenario/Exposure Baseline Dermal Baseline Application Rate Daily Max. Daily Absorbed Daily Total Absorbed
Unit Exposure' Inhalation Unit (Ib ai/acre) Treated” Dermal Inhalation Daily Exposure
(mg/lb ai) Exposure’ (acres/day) Exposure? Exposure (mg/day)°

Mixer/L oader Exposures

Scenario (1) Max: 8.0 Max: 80 Max: N/A Max: 0.77 Max: N/A
Mixing Liquid Groundboom Treatment 29 12
Application Typical: 2.5 Typical: 40 Typica: 1.5 Typical: 0.12 Typica: 1.6
Scenario (2) Max: 3.6 Max: 80 Max: N/A Max: 0.058 Max: N/A
Mixing Wettable Powder (water soluble 0.02 0.2
i’\ﬁ?éifﬁé Groundooom Treatment Typica: 2.5 Typica: 40 | Typica: 0.01 Typica: 0.02 | Typica: 0.03

Applicator Exposures

Scenario (3) Max: 8.0 Max: 80 Max: N/A Max: 0.45 Max: N/A
Groundboom Tractor-Open cab 0.01 0.7
Typica: 2.5 Typical: 40 Typical: 0.005 Typical: 0.07 Typical: 0.075
* Workers wearing single layer clothing and no gloves while open pouring liquids, using water soluble packets for wettable powders, and open cab for applicators.
® No respirator.

¢ Maximum values are from Label Reg Nos. 33688-6 and 33688-7.

9 Values represent the maximum or typical area which can be treated in a single day for each exposure scenario of concern.

¢ Daily absorbed dermal exposure (mg/day) = Exposure (mg/lb ai) x Dermal Absorbed (0.5 percent) x Typical Appl Rate (Ib ai/A) x Typical Treated (acres).

f Daily inhal ation exposure (mg/day) = Exposure («g/Ib ai) x (1mg/1000ug) conversion x Max or Tyical Appl Rate (Ib ai/A) x Max or Typical Treated (acres); maximum values are used for the short-term
and intermediate-term inhalation MOE calculations. Thetypical values are used for the carcinogenic risk assessment.

9 Total absorbed daily exposure (mg/day) = typical daily absorbed dermal exposure (mg/day) + typical daily inhalation exposure (mg/day).

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

24




Table 4. Exposure Scenario Descriptions for Uses of Amitrole

Exposure Scenario Data Clothing Scenarios Standard Comments
Source Equipment Assumptions
Baseline Additional PPE (8-hr work

Mixer/L oader Exposures

Scenario (1) PHED Long pants, long- Coveralls over long Open mixing liquid 80 acres Baseline: Dermal and Inhalation grades acceptable. Dermal = 53 to
Mixing Liquid V11 sleeved shirt, no pants and long- formulations. The maximum 122 replicates; Inhalation = 85 replicates; High confidence in dermal
gloves sleeved shirt, PHED data used had and 40 acres and inhalation data.
chemical resistant no restrictions, typical
gloves however, amitroleis Additional PPE: Dermal grades acceptable. Dermal = 59 to 122
packaged in No- replicates; High confidence in dermal data.

Glug containers
PHED data used for baseline no protection factors (PFs) were
necessary. Additional PPE values calculated from PHED data using a
50 percent PF for the addition of coveralls.

Scenario (2) PHED Long pants, long- NA Mixing wettable 80 acres Baseline: Dermal acceptable grades, inhalation all grades. Dermal =5
Mixing Wettable Powder V11 sleeved shirt, no powder packaged in maximum to 15 replicates; inhalation = 15 replicates; Low confidence in dermal
gloves water soluble and 40 acres and inhalation data.
packets typical

PHED data used for baseline no PFs were necessary.

Applicator Exposures

Scenario (3) PHED Long pants, long- NA Open cab tractors 80 acres Baseline: Dermal and inhalation grades acceptable. Dermal = 23to 33
Groundboom V11 sleeved shirt, no maximum replicates; inhalation = 22 replicates; High confidence in dermal and
gloves and 40 acres inhalation data.
typical

PHED data used for baseline, no PFs were necessary.

# Standard A ssumptions based on an 8-hour work day as estimated by OREB. BEAD data were not available.
b " Acceptable grades,” as defined by OREB SOP for meeting Subdivision U Guidelines are grades A and B. All grades that do not meet OREB's SOP are listed individually.
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3. Risk Assessment
a. Dietary
Based on the current use patterns and exposure profiles for amitrole, residues in/on food
and/or feed are not expected to occur. Therefore, the Agency did not conduct a dietary risk
assessment.

b. Occupational

Daily Dose exposure is calculated using the following formula:

Daily dose (mg ai/kg bw/day) =unit inhalation exposure (mg ai/lb ai) x use (Ib ai/A) x daily acres treated (A/day)
body wt (kg)

The following assumptions are made:

° Some mixers, loaders, and applicators are exposed more than 7 days per year
(reasonable worse-case estimate). Therefore, the exposure/risk assessment must
consider both short-term (less than 7 days per year) and intermediate-term (7 or
more days per year) exposure scenarios.

These calculations of daily dose to amitrole by handlers are used to assess the inhalation
risk to handlers. A risk assessment for dermal exposure is not necessary because of the lack of
systemic effects seen in the dermal developmental toxicity study.

The following equations are used for determining the margin of exposure (MOE) from
short-term and intermediate-term exposures.

Short-Term Inhalation Exposure MOE =

NOEL = 4 mg/kag/day
Inhalation Dose Maximum Inhalation Daily Dose

Intermediate-Term Inhalaltion Exposure MOE =

NOEL = 0.9 mg/kg/day
Inhalation Dose Maximum Inhalation Daily Dose
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With regard to cancer risk, the Agency included both dermal and inhalation exposure.
Thelack of significant systemic effects from the dermal developmental toxicity study would not
bear on the cancer risk assessment. The following equation is used for determining the
carcinogenic risk:

Risk = LADD (mg/kg/day) x Q,” (mg/kg/day)™
where:

LADD (mg/kg/day) = [Daily Total Dose (mg/kg/day)] x [(10 Work Days Per
Yr)/(365 Days Per Year)] x [(40 working Yrs/75 lifetime Yrs)]

LADD = Lifetime Average Daily Dermal and Inhalation Dose

Risk From Handler Exposures:

Risksfrom Short-Term and Intermediate-Term
Exposures

The Agency conducted an assessment of the inhalation risks associated with amitrol