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Dear Registrant:

I am pleased to announce that the Environmental Protection Agency has completed its
reregistration eligibility review and decisions on the pesticide chemical case which includes the
active ingredient fenbutatin-oxide.  The enclosed Reregistration Eligibility Decision (RED)
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 may also
include 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.  You must follow all instructions and submit
complete and timely responses.  The first set of required responses are due 90 days from
the date of this letter.  The second set of required responses are due 8 months from the
date of this letter.  Complete and timely responses will avoid the Agency taking the
enforcement action of suspension against your products.

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
Franklin Gee at (703) 308-8008.  Address any questions on required generic data to the
Special Review and Reregistration Division representative Susan Jennings at (703) 308-8021.  

Sincerely yours,

Louis P. True, Jr., Acting Director
  Special 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, another DCI letter will be enclosed listing such requirements.  Complete the two
response forms provided with each DCI letter by following the instructions contained in each
DCI.  You must submit the response forms for each product and for each DCI within 90
days of the date you receive the RED; 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 data waivers must be submitted as
part of the 90-day response.  Requests for time extensions should be submitted in the 90-day
response, but certainly no later than the 8-month response date.  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 RED
issuance date (the cover letter 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 delete uses which the RED says are ineligible for
reregistration.  For further labeling guidance, refer 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; 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 §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 §158.175(e).  A copy of the CSF is enclosed; follow the
instructions on its back.



e. Certification With Respect to Citation of Data.  Complete and sign this form
(EPA form 8570-29) for each product.  Cite-all is not a valid option for
reregistration.

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 ALL DCI RESPONSES (90-DAY) AND APPLICATIONS
FOR REREGISTRATION (8-MONTH RESPONSES)  

By U.S. Mail:

Document Processing Desk (RED-SRRD-XXXX)*   * XXXX = the 
Office of Pesticide Programs (H7504C)      case code for the 
EPA, 401 M St. S.W.                        RED (see front 
Washington, D.C. 20460-0001                cover of RED)

By express:

Document Processing Desk (RED-SRRD-XXXX)*
Office of Pesticide Programs (H7504C)   
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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AE Acid equivalent

a.i. Active Ingredient

ARC Anticipated Residue Contribution 

CAS Chemical Abstracts Service

CSF Confidential Statement of Formula

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 a terrestrial ecosystem.

EP End-Use Product

EPA U.S. Environmental Protection Agency

FDA Food and Drug Administration

FIFRA Federal Insecticide, Fungicide, and Rodenticide Act

FFDCA Federal Food, Drug, and Cosmetic Act

GLC Gas Liquid Chromatography

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 a50

substance that can be expected to cause death in 50% of test animals.  It is
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usually 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 statistically derived single dose that can be expected to50

cause death in 50% of the test animals when administered by the route indicated
(oral, dermal, inhalation).  It is expressed as a weight of substance per unit
weight of animal, e.g., mg/kg.

LD Lethal Dose-low. Lowest Dose at which lethality occurslo

LEL Lowest Effect Level

LOC Level of Concern

LOEL Lowest Observed Effect Level

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.

MP Manufacturing-Use Product

MPI Maximum Permissible Intake

MOE Margin Of Exposure 

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

N/A Not Applicable

NPDES National Pollutant Discharge Elimination System

NOEL No Observed Effect Level

OPP Office of Pesticide Programs

PADI Provisional Acceptable Daily Intake

PAM Pesticide Analytical Method

PPE Personal Protective Equipment
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ppm Parts Per Million

PRN Pesticide Registration Notice

Q The Carcinogenic Potential of a Compound, Quantified by the EPA's Cancer*
1

Risk Model

RED Reregistration Eligibility Decision

REI Restricted Entry Interval

RfD Reference Dose

RS Registration Standard

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

effect.  

TEP Typical End-Use Product

TGAI Technical Grade Active Ingredient

TMRC Theoretical Maximum Residue Contribution

TLC Thin Layer Chromatography

WPS Worker Protection Standard
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EXECUTIVE SUMMARY

This Reregistration Eligibility Decision Document (RED) addresses the reregistration
eligibility of the pesticide fenbutatin-oxide, Bis [tris (2-methyl-2-phenylpropyl)tin] oxide or
hexakis (2-methyl-2-phenylpropyl)-distannoxane.  Fenbutatin-oxide is a foliarly applied
pesticide produced by E.I. DuPont de Nemours and Company for use on citrus, apples and
stone fruits for the control of mites.  Fenbutatin-oxide formulations include wettable powder,
emulsifiable concentrate and soluble concentrate.  Fenbutatin-oxide is applied aerially or
through airblast or groundboom equipment.

Fenbutatin-oxide was initially registered in the United States in October 1974 for use as
a miticide (acaricide) by Shell Chemical Company.  The first end-use product was registered
in August 1975 for use on apples, pears and some citrus crops.  Since that time, several other
food crops and outdoor and greenhouse ornamentals have been added to the label.  The
registration was transferred to E.I. DuPont de Nemours and Company in October 1986.  A
Registration Standard for fenbutatin-oxide was issued in March 1987 (NTIS #PB87-190690)
and evaluated the studies submitted to support the registration of the miticide.  The
Registration Standard also required additional product chemistry, ecotoxicity, human toxicity,
occupational exposure, environmental fate and residue chemistry information.  The Agency
has now completed its review of the fenbutatin-oxide data base including the data submitted in
response to the 1987 Registration Standard.

The Agency has determined that the uses of fenbutatin-oxide will not cause
unreasonable risk to humans or the environment and that these uses are eligible for
reregistration, provided certain risk mitigation measures are implemented and that the use of
fenbutatin-oxide is restricted to pesticide certified applicators.  These actions and the
corresponding monitoring program are necessary due to fenbutatin-oxide's very high toxicity
to aquatic organisms.  The Agency is requiring additional studies for product chemistry,
bioaccumulation in fish and spray drift.  These data are confirmatory and are not expected to
change the regulatory decision on fenbutatin-oxide.

Based on the results of its reregistration review, the Agency classified fenbutatin-oxide
as a Group E carcinogen (signifies evidence of non-carcinogenicity in humans) and established
a reference dose of 0.05 mg/kg/day.  The reference dose is based on a NOEL of 5.2
mg/kg/day for reduced body weight and food consumption in both sexes of pups of the first
and second generations at 17.4 and 20.3 mg/kg/day in a two-generation study in rats.  The
dietary risk assessment is based on a worst-case scenario, assuming treatment of 100% of
acreage and highest legal residue values which result in an overestimation of exposure and
risk.  However, when using anticipated residues, none of the population subgroups has an
exposure which exceeds 10% of the RfD.  A reassessment of tolerances is included in this
document with recommended changes to some previously established tolerances.

Available data indicate that fenbutatin-oxide is practically non-toxic to birds on an
acute basis and extremely toxic to both freshwater and estuarine aquatic organisms.  However,
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because the chemical binds strongly to soil, it may be less available to fish in the water
column.  The miticide presents some risk to birds and mammals and considerable risk to
aquatic organisms on a chronic basis.  Fenbutatin-oxide is relatively immobile and persistent in
the environment, with no apparent major route of dissipation.  To reduce the risks to aquatic
organisms, the Agency is reclassifying fenbutatin-oxide products to be used only by pesticide
certified applicators.  The registrant has also agreed to a series of risk mitigation measures,
including an educational program for the applicators, application rate reductions and use
restrictions/limitations.  The registrant will also institute a monitoring program, including
more accurate aquatic models and sediment sampling, to assess the adequacy of the mitigation
measures.  These measures are discussed in more detail in the Risk Management and
Reregistration Decision section.

Before reregistering the products containing fenbutatin-oxide, 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 eligible for reregistration.
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I. 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. The amended Act provides a schedule for the reregistration process to be
completed in nine years. 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 data to fulfill the requirements.
The fifth phase is a review 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 registration" 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.

This document presents the Agency's decision regarding the reregistration eligibility of
the registered uses of fenbutatin-oxide.  The document consists of six sections. Section I is the
introduction. Section II describes fenbutatin-oxide, its uses, data requirements and regulatory
history. Section III discusses the human health and environmental assessment based on the data
available to the Agency. Section IV presents the reregistration decision for fenbutatin-oxide.
Section V discusses the reregistration requirements for fenbutatin-oxide. Finally, Section VI is
the Appendices which support this Reregistration Eligibility Decision. Additional details
concerning the Agency's review of applicable data are available upon request.
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II. CASE OVERVIEW

A. Chemical Overview

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

Common Name: Fenbutatin-oxide

Chemical Name: Bis [tris (2-methyl-2-phenylpropyl)tin] oxide
or hexakis (2-methyl-2-phenylpropyl)-distannoxane

Chemical Family: Organotin

CAS Registry Number: 13356-08-6

OPP Chemical Code: 104601

Empirical Formula: C H OSn60 78 2

Trade Name: Vendex

Basic Manufacturer: E.I. DuPont de Nemours and Company

B. Use Profile

The following is information on the current registered uses with an overview of
use sites and application methods.  A detailed table of these uses for fenbutatin-oxide is
in Appendix A.

For fenbutatin-oxide:

Type of Pesticide: non-systemic organotin acaricide
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Use Sites: greenhouse food/non-food crop, terrestrial food/non-food
crop

Target Pests: mites, aphids, thrips, mealybugs, whiteflies and scales

Formulation Types Registered: technical grade (98%), wettable powder
(50%), emulsifiable concentrate (42%),
soluble concentrate (less than 1%, 42%)

Method and Rates of Application:

Equipment - aerial, airblast and groundboom

Method and Rate - Foliar application is mostly by ground equipment,
with some aerial application.  Maximum
application rate varies from 1.25 lbs. a.i./A on
tree nuts to 2 lbs. a.i./A on citrus and eggplant.

Timing - Application frequencies per year range from twice
(citrus, stone fruits and tree nuts) to four (pome
fruits and strawberries) to nine (papayas).  

Use Practice Limitations: None

C. Estimated Usage of Pesticide

This section summarizes the best estimates available for the pesticide uses of
fenbutatin-oxide.  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 in
using data from various information sources.



     Site identification based on EPA's Reference Files System.1

     1989 acreage was the most consistent source (USDA/NASS), although not the only one used.2
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The table below summarizes fenbutatin-oxide's percent of U.S. crops treated
annually from 1989 - 1991:

Site1

 Acres
Grown2

(000)

 Multiple
Acres Treated

(000)

Percent
Crop

Treated

Pounds AI
Applied

(000)

Almonds 401 15 - 30 4 - 7 10 - 30

Apples 482 5 - 15 1 - 3 1 - 10

Cherries 98 1 - 2 1 - 2 1 - 2

Eggplant 5 1 - 2 <1 1 - 2

Grapefruit 144 75 - 95 52 - 66 70 - 120

Grapes 741 25 - 55 3 - 7 20 - 45

Lemons 63 2 - 5 3 - <10 2 - 5

Oranges 622 230 - 255 37 - 41 245 - 280

Peaches 186 5 - 10 3 - 5 2 - 6

Pears 71 1 - 5 1 - <10 1 - 5

Plums/Prunes 131 1 - 2 <1 1

Raspberries 11 1 - 2 <1 1

Tangerines 17 1 - 10 6 - 59 5 - 10

Walnuts 180 3 - 5 2 - 3 1 - 5

Total 3,152 366 - 493 N/A 361 - 522

There are no known usage data available for Christmas trees, ornamentals, papaya, and
aquatic sites.  There is no known usage on pecans and strawberries.  Data based on
proprietary sources, DuPont, USDA, and state statistics.
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D. Data Requirements

Data requested in the March 31, 1987, Registration Standard for fenbutatin-
oxide included studies on product chemistry, residue chemistry, ecological effects,
environmental fate, toxicology, and occupational and residential exposure.  These data
were required to support the uses listed in the Registration Standard.  Appendix B
includes all data requirements identified by the Agency that are needed to support
reregistration of currently registered uses.

E. Regulatory History

Fenbutatin-oxide was registered in the United States in October 1974 for use as
a miticide (acaricide) by Shell Chemical Company.  The first end-use product was
registered in August 1975 for use on apples, pears and some citrus crops.  Since that
time, several other food crops and outdoor and greenhouse ornamentals have been
added to the labeling.  The registration was transferred to E.I. DuPont de Nemours and
Company in October 1986.  A Registration Standard for fenbutatin-oxide was issued in
March 1987 (NTIS #PB87-190690) which evaluated the studies submitted to support
the registration of the miticide.  This Reregistration Eligibility Decision reflects a
reassessment of all data which were submitted in response to the Registration Standard.

III. SCIENCE ASSESSMENT

A. Physical Chemistry Assessment

Fenbutatin-oxide [hexakis(2-methyl-2-phenylpropyl)distannoxane] is a non-
systemic organotin acaricide with the following molecular structure:

Fenbutatin-Oxide
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The physical and chemical characteristics of the TGAI of fenbutatin-oxide
[hexakis(2-methyl-2-phenylpropyl)distannoxane] are described below (MRID's
00053791, 00113071, 40365801, 40506901, 40590501, 40696401, 40696402 and
40843601):

Color: White

Physical State: Crystalline solid

Odor: Odorless

Melting Point: 145  Co

Density: 0.42g/cm3

Solubility: Soluble in water at only 12.7 ppb at 20  C. o

Organic solvent solubilities range from 377 to 6
g/L, with solubility in dichloromethane > benzene
> xylene > octanol > acetone (23  C)o

pH: Data Gap

The Agency has evaluated the product chemistry data base and has concluded
that available preliminary analysis data are not fully acceptable and additional data must
be submitted.  Although data gaps exist for the formation of impurities and pH
(guidelines 61-2b and 63-12), the Agency considers the requirement of these studies as
confirmatory and not critical to the reregistration eligibility decision.  The data
requirements and the data gaps are given in Appendix B.
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B. Human Health Assessment

1. Toxicology Assessment

The March 31, 1987, Registration Standard required the following
toxicology studies:

Acute Oral Toxicity
Acute Inhalation Toxicity - Rat
90-Day Feeding - Non-Rodent
21-Day Dermal - Rabbit
Chronic Toxicity - Non-Rodent
Oncogenicity - Mouse
2-Generation Reproduction - Rat
Gene Mutation (Ames Test)
Structural Chromosomal Aberration
Other Genotoxic Effects
General Metabolism

The toxicological data base on fenbutatin-oxide is adequate and will
support reregistration eligibility.  The data requirements are listed in Appendix
B and summaries of available studies are provided below.

a. Acute Toxicity

Technical fenbutatin-oxide (hexakis, Vendex) 98% a.i.
demonstrated an acute oral LD  of 4400 mg/kg in rats.  An acute50

dermal toxicity study in rabbits demonstrated an LD  of more than 200050

mg/kg, while the acute inhalation LC  in rats was 0.074 mg/L. 50

Fenbutatin-oxide was a severe eye irritant when tested in rabbits' eyes
and produced only mild erythema and edema when a dose of 0.5 gram
was tested in rabbits' skin.  Guinea pigs did not demonstrate dermal
sensitization when challenged with up to 10% fenbutatin-oxide solution.

The table below summarizes the values and categories for the
various acute toxicity studies.
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Test Result Category MRID No.

Oral LD50 4400 mg/kg 3 40473504

Dermal LD  - Rabbit50 >2000 mg/kg 3 00112990

Inhalation LC50 0.074 mg/kg 2
40473502
40473503

Eye Irritation - Rabbit* Severe 1 00112990

Dermal Irritation* Mild 4 00112990

Dermal Sensitization* None N/A 00112990

Data pertaining to acute eye irritation, dermal irritation and dermal*

sensitization are not required to support the reregistration of the TGAI. 
These data are presented for informational purposes.

b. Subchronic Toxicity

When technical fenbutatin-oxide was administered by dermal
application to rabbits for three weeks at doses of up to 5 mg/kg/day no
systemic toxicity was demonstrated.  Locally, erythema and edema were
observed at 0.5 mg/kg/day.  (MRID 40641201)

c. Chronic Toxicity

When fenbutatin-oxide was administered to rats at dietary levels
of 0, 50, 100, 300 and 600 ppm (equivalent to 0, 2.5, 5.0, 15 and 30
mg/kg/day) for two years, the NOEL for systemic toxicity was 100 ppm
and the LEL was 300 ppm.  The LEL was based on decreased
leucocytes in female rats and reduced body weight in both sexes at all
reporting points (3, 6, 12 and 24 months).  At the mid- and high-dose
levels, serum alkaline phosphatase was reduced and testes weight was
increased in males.  There was no correlative testicular histopathology. 
(MRID's 00037582, 00067049, 00113001)

A chronic dog study, in which fenbutatin-oxide was administered
in gelatin capsules for two years at doses of 0, 2.5, 5.0, 15, 30 and 60
mg/kg/day, did not demonstrate any toxicity other than clinical
observations of vomiting and diarrhea at doses of 15 mg/kg/day or
more.  The NOEL was 5 mg/kg/day and the LEL was 15 mg/kg/day
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(MRID 00113002).  Additional data submitted in response to the
Registration Standard substantiated these results (MRID's 40977001,
41192401).

d. Carcinogenicity

When fenbutatin-oxide was administered to rats at dietary levels
of 0, 50, 100, 300 and 600 ppm for two years, no increase in tumor
incidence was observed at any dosage.  The chemical was tested at
adequate dose levels, since there was a significant decrease in body
weight for both sexes receiving 300 and 600 ppm of the chemical. 
(MRID's 00037582, 00067049, 00113001)

Fenbutatin-oxide was tested in mice at dietary levels of 0, 50,
100, 300 and 600 ppm (equivalent to 0, 7.5, 15, 45 and 90 mg/kg/day). 
No increase in tumor incidence was observed at the highest dose tested. 
The study was conducted at adequate dosage, since there was a
significant decrease in body weight for animals administered 300 and
600 ppm.  The NOEL and LEL were 100 and 300 ppm, respectively,
and were based on the body weight changes.  (MRID's 00037581,
00067048, 00113000)

The Agency has classified fenbutatin-oxide as "Group E" for
carcinogenic potential, indicating evidence of non-carcinogenicity for
fenbutatin-oxide.  

e. Developmental Toxicity

Mated female rats were administered fenbutatin-oxide (98.7%
a.i.) by gavage at doses of 0, 15, 30 and 60 mg/kg/day from the sixth
day through the fifteenth day of gestation.  Aspirin (300 mg/kg) served
as the positive control compound.  Significant dose-related body weight
reductions occurred at the mid- and high-dose levels in the treated rats. 
The treated dams exhibited no compound related effects (e.g. numbers
of corpora lutea, implantation sites, resorptions, live and dead fetuses,
mean fetal weight, or the sex ratio of pups).  The NOEL and LOEL for
maternal toxicity were 15 and 30 mg/kg/day, respectively, due to
reduced body weight.  (MRID 00072693)

Groups of mated female New Zealand white rabbits were
administered fenbutatin-oxide in gelatin capsules at doses of 0, 1, 5 and
10 mg/kg/day from the sixth day through the eighteenth day of
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gestation.  Thalidomide (150 mg/kg) served as the positive control on
gestation days 8 and 9.  The NOEL for maternal toxicity was 1
mg/kg/day.  The LEL was 5 mg/kg/day based on anorexia, gastric
lesions and abortions at that dose.  The LEL was established due to an
increased incidence of abortions at 5 mg/kg and 10 mg/kg.  (MRID's
00049230, 00069880, 00079319)

f. Reproductive Toxicity

Technical fenbutatin-oxide (94-99% a.i.) was tested in a 2-
generation rat reproductive study at dietary doses of 0, 40, 75, 250 and
500 ppm (equivalent to 0, 2.79, 5.20, 17.4 and 37.9 mg/kg/day in males
and 0, 3.22, 5.98, 20.3 and 43.9 mg/kg/day in females).  The only
parental toxicity observed in both P1 and F1 generations was decreased
body weight and food consumption at 250 ppm and 500 ppm.  The
NOEL and LOEL were 75 ppm and 250 ppm, respectively.

Ingestion of fenbutatin-oxide did not affect fertility, length of
gestation or pup viability.  Pup body weight was reduced during
lactation.  The NOEL and LOEL for reproductive toxicity were 75 and
250 ppm, based on the reduced pup body weight.  (MRID 41540601)

g. Mutagenicity

Technical fenbutatin-oxide (98% a.i.) was evaluated in a
Salmonella typhimurium/Ames plate incorporation assay in tester strains
TA 1535, TA 97, TA 98 and TA 100, with and without metabolic
activation at concentrations of 5, 10, 50, 100 and 300 Fg/plate.  None of
the doses tested increased the number of revertant colonies.  Preliminary
studies indicated that cytoxicity was induced at 1.2 Fg/plate.  Thus,
fenbutatin-oxide did not induce mutations in Salmonella typhimurium
strains when tested up to cytoxic levels.  (MRID's 40473501, 40770601)

 
Technical fenbutatin-oxide did not increase the frequency of

mutation in Chinese Hamster ovary cells, when tested at up to cytoxic
levels both with and without metabolic activation.  The 0, 0.025, 0.05,
1.0 and 1.5 Fg/ml levels were tested without metabolic activation.  The
0, 0.05, 0.5, 1.0, 2.5, 5.0 and 7.5 Fg/ml levels were tested with
metabolic activation.  Cytoxicity was observed at 1 Fg/ml without
metabolic activation and at 7.5 Fg/ml with metabolic activation.  (MRID
40590504)
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Technical fenbutatin-oxide did not induce chromosomal
aberrations in human lymphocytes obtained from the venous blood of
healthy male and female donors when tested at concentrations of 0.7,
1.0, 4.0 and 5.0 Fg/ml with and without metabolic activation. The
chemical was tested up to cytoxic levels.  (MRID 40590502)

Fenbutatin-oxide did not increase the micronucleated
polychromatic erythrocytes in the bone marrow of mice when
administered at dosage levels of 500, 2500 and 5000 mg/kg.  (MRID
40590503)

Technical fenbutatin-oxide did not produce unscheduled DNA
synthesis in rat primary hepatocytes at concentrations of up to 1.0
Fg/ml.  (MRID 40590505)

h. Metabolism

The absorption, distribution, metabolism, and excretion of
fenbutatin-oxide was studied in male and female Sprague-Dawley rats. 
The rats were treated with a single oral dose of 10 mg/kg of [ mSn]-119

labelled fenbutatin-oxide, a single dose of 500 mg/kg of [ mSn]-119

labelled fenbutatin-oxide or 14 repeated daily doses of unlabelled
fenbutatin-oxide at 10 mg/kg followed by a single labelled dose at 10
mg/kg.  Fenbutatin-oxide was excreted virtually unchanged in the feces. 
Over a 5-day period, 83-100% of the radioactivity was found in the
feces and urine.  The amount of radioactivity was very low over a 5-7
day period, indicating that the potential for bioaccumulation of
fenbutatin-oxide is minimal. The highest radioactivity levels were found
in the liver, kidney, and heart.  Thin layer chromatography analysis of
fecal extracts showed that unchanged fenbutatin-oxide accounted for 86-
96 percent of the radioactivity extracted from the feces, with two minor
metabolites comprising another 1-3%.  One of these metabolites was
tentatively identified as IN-CG200, however, the other remained
unidentified.  IN-CG200 [1,3-dihydroxy-1,1,3,3-tetrakis(2-methyl-2-
phenylpropyl)distannoxane] is an impurity in the test compound. 
(MRID 41069101)

The metabolism study demonstrates that approximately 1% of
fenbutatin-oxide is absorbed from the gastrointestinal tract when the
chemical is administered orally.  This is based on the fact that at both
single and repeated low dose level, 98.8% and 100% of the administered
compound were recovered unchanged from the feces of treated rats, with
an additional 0.9% and 0.3% from the cage wash.  In addition, the total
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radioactivity recovered in the carcasses, tissues and gastrointestinal tract
contents ranged from a mean of 0.1% to 1.1% of the administered dose
over all dosing groups, with only negligible quantities reported from the
males and females in the 500 mg/kg group.  The Agency believes that
the skin will not absorb a larger percentage of the chemical than the
gastrointestinal tract, so that no more than 1% of a daily dose over a 14-
day period would be absorbed through the skin.

i. Reference Dose

The Agency's Reference Dose Committee determined the
reference dose (RfD) for systemic toxicity of fenbutatin-oxide to be 0.05
mg/kg/day.  The reference dose was based on the NOEL of 5.2
mg/kg/day for reduced body weight and food consumption in both sexes
of pups of the first and second generations at 17.4 and 20.3 mg/kg/day
in a two-generation study in rats.

2. Exposure Assessment

a. Dietary Exposure

The March 31, 1987, Registration Standard required the
following dietary exposure studies:

Nature of the Residue in Livestock
Residue Analytical Methods for Plants
Residue Analytical Methods for Livestock
Storage Stability
Confined Rotational Crops
Magnitude of the Residue in Crop Field Trials

The data requirements are listed in Appendix B and summaries of
available studies are provided below.

The conclusions regarding the reregistration eligibility of
fenbutatin-oxide on the crops listed in Table A are based on the use
patterns registered by the basic producer, E. I. du Pont de Nemours &
Co., Inc., as reflected on the product labels for the 50% WP and the 4
lb/gal EC formulations (EPA Reg. Nos. 352-480 and 352-493), which
are currently the only fenbutatin-oxide products registered for food or
feed uses.
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Plant Metabolism

The qualitative nature of the residue in plants is adequately
understood.  Studies with apples and oranges indicate that residues are
primarily found on the fruits' surface.  Since the parent compound
comprises the majority of the terminal residue in plants, only the parent
will be included in the tolerance expression for plant commodities. 
(MRID 00113018)

Animal Metabolism

The qualitative nature of the residue in animals is adequately
understood.  Studies with goats and poultry revealed similar metabolic
profiles.  The terminal residue to be regulated in livestock consists of
fenbutatin oxide and its metabolites dihydroxybis(2-methyl-2-
phenylpropyl) stannane (SD-31723) and 2-methyl-2-
phenylpropylstannoic acid (SD-33608).  (MRID 41183801)

Residue Analytical Methods for Plants and Animals

An adequate enforcement method is available for fenbutatin-oxide
residues in plants and animals.  The GLC/FPD method MMS-R-494-2
has successfully undergone Agency method validation for plants and
animals and has satisfied the requirements of PR Notice 88-5 concerning
independent laboratory validation.  Method MMS-R-494-2 individually
quantifies each analyte to a detection limit of 0.05 ppm.

A spectrophotometric method for determining total organotin and
a GLC/EC method (MMS-R-391-1) for determining the parent
compound are published in PAM, Vol. II as Methods I and II,
respectively.  These methods are inadequate for both data collection and
enforcement purposes.  In addition, the TLC methods MMS-R-391-1,
published in PAM, Vol. II as Method A, and MMS-R-345-1 (the section
for SD-31723 analysis only), are adequate only for confirming GLC
results.  (MRID's 41110901 and 41520701)

Storage Stability

Data have been submitted concerning the storage stability of
fenbutatin-oxide and its related metabolites in or on samples of almonds,
apples, cucumbers, eggplants, grapes, oranges, plums, and strawberries. 
These data indicate that residues of fenbutatin oxide are stable in or on
almonds (28 months), apples (14 months), cucumbers (21 months),
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eggplants (8.5 months), grapes (13 months), oranges (12 months), plums
(12 months), and strawberries (28 months).  The available storage
stability data adequately support the residue field trial data.  (MRID
41110901 and 41520701)

Accumulation in Confined Rotational Crops

Uncharacterized fenbutatin-oxide residues (less than 0.09 ppm,
fresh weight) accumulated in turnip roots planted 30, 120, and 365 days
after [ Sn]fenbutatin-oxide was applied at a rate of 7.9 lb a.i./A to119m

sandy loam soil.  Uncharacterized fenbutatin-oxide residues (0.056 ppm,
fresh weight) also accumulated in mature wheat straw planted 30 days
after application.  Residues did not accumulate in immature wheat straw,
mature lettuce, mature turnip foliage, or mature wheat grain at any
rotational interval.  Total radioactive residues in soil samples taken at
treatment, planting, and harvest, varied from 4.4 ppm at treatment to
1.8 ppm at 453 days post-treatment.  Fenbutatin-oxide was the only
component identified in all soil extracts analyzed and represented more
than 94% of the extractable radioactivity after 453 days.  (MRID
41520702)

b. Occupational and Residential Exposure

The March 31, 1987, Registration Standard required an
occupational and residential exposure study on foliar dislodgeable
residues.  This data requirement is listed in Appendix B and a summary
of the available study is provided below.

Occupational and residential exposure can be expected based on
the currently registered uses of products containing fenbutatin-oxide. 
However, due to the lack of toxicological concerns additional occupation
and residential exposure data are not required.  There are no special
toxicological concerns about fenbutatin-oxide that warrant the
establishment of active-ingredient-based personal protective equipment
(PPE) requirements for handlers.  The Agency will base the PPE
requirements for pesticide handlers on the acute toxicity of the end-use
products. 

Foliar Based Restricted Entry Interval (REI)

The foliar dislodgeable residue data consist of leaf disc samples
collected after four fenbutatin-oxide applications were applied to oranges
grown in California and Florida.  In Florida, the 50% wettable powder
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formulation was applied, while in California both the 50% wettable
powder and the 4 lb/gal EC formulation were applied.  Due to the
similarity of the residues across formulation types and locations, the
registrant averaged all the data for statistical analysis.  On the first day
after the final application of fenbutatin-oxide these averaged residues
peaked at 2.53 µg/cm  and dissipated 56 days after the final application2

to a level of 0.92 µg/cm .2

Post Application Exposure

To conduct a post-application risk assessment, the Agency used a
dermal absorption factor of one percent.  This factor was derived from
the metabolism study as discussed earlier in the metabolism summary.  

Because foliar dislodgeable residue studies were conducted
without concurrent dermal exposure data, dermal exposure was
estimated using generic transfer coefficients (cm /hr).  These coefficients2

assume worker exposure to treated foliage occurs at a constant rate
during reentry activities; and are based on the work of Zwieg,
Leffingwell, and Popendorf.  To determine REI's for fenbutatin-oxide, a
transfer coefficient of 10,000 was used for orchard crops and 4,000 was
used for low growing/greenhouse crops.  Reentry levels that provide an
acceptable margin of exposure of 100 (based on an 8 hour work day) are
11 µg/cm  for orchard crops and 28 µg/cm  for low growing and2 2

greenhouse crops.  Both levels are well above residue levels detected in
the field study.

Entry Restrictions for WPS Uses

The Worker Protection Standard for Agricultural Pesticides
(WPS) -- 40 CFR Part 170 established the interim 48-hour REI based on
fenbutatin-oxide's Toxicity Category I eye irritation potential.  The
Agency has determined that the 48-hour REI for all WPS sites should be
retained as a prudent measure to mitigate risk to workers entering
treated areas after application.  

For occupational end-use products containing fenbutatin-oxide as
an active ingredient, the Agency has determined that a 48-hour
restricted-entry interval is required for each use of the product that is
within the scope of the Worker Protection Standard for Agricultural
Pesticides (WPS).  The basis for this requirement is that fenbutatin-oxide
is categorized as toxicity category I (severe) for eye irritation potential. 
The WPS REI in effect until now was 48 hours. The 48-hour interim
WPS REI was established through labeling modifications specified in PR
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Notice 93-7, which implemented the labeling requirements of the 1992
Worker Protection Standard for Agricultural Pesticides.

The PPE required for early entry is: coveralls, chemical-resistant
gloves, shoes, socks and protective eyewear.  The clothing requirements
are based on fenbutatin-oxide's classification of category III for acute
dermal toxicity and category IV for skin irritation potential, as well as
EPA's lack of special concerns about other adverse effects.  The
protective eyewear is required due to fenbutatin-oxide's category I
classification for eye irritation potential.  The Agency will not require a
respirator for early-entry workers, since the WPS places very specific
restrictions on these workers.  The Agency believes that existing WPS
protections are sufficient to mitigate post-application inhalation
exposures of workers.

Some registered uses of fenbutatin-oxide are outside the scope of
the Worker Protection Standard for Agricultural Pesticides (WPS).  The
Agency has determined that, at this time, the entry restrictions discussed
in this section need not apply to uses of fenbutatin-oxide outside the
scope of the Worker Protection Standard for Agricultural Chemicals,
including out-of-scope commercial uses.  The predicted frequency,
duration and degree of post-application exposure from these uses do not
warrant the risk mitigation measures being required for persons engaged
in the production of agricultural plants for commercial or research
purposes.

3. Risk Assessment

a. Dietary

Toxicological Endpoint

The chronic dietary risk estimate analysis used a Reference Dose
of 0.05 mg/kg body weight/day, based on a No Observed Effect Level
of 5.2 mg/kg bwt/day and an uncertainty factor of 100. The NOEL was
derived from a reproduction study in rats that demonstrated reduced
body weight and food intake in both sexes of pups of the first and second
generation. 

Residue Information 

Food uses in this analysis are the published and recommended
tolerances being supported in the reregistration of fenbutatin-oxide.
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Published tolerances for this chemical are listed in Tolerance Index
System (TIS) and 40 CFR §180.362, 185.3550 and 186.3550.

 
The analysis used anticipated residues for several commodities.  

An anticipated residue value was derived for dried apples (26.9 ppm)
which is higher than the established tolerance for raw apples (15 ppm). 
This occurs because the tolerance level is based on the raw agricultural
commodity (RAC) "apples" and no tolerance is set for "dried apples." 
Separate anticipated residues are available for these two items.

Results

The Theoretical Maximum Residue Contribution (TMRC) for the
overall U.S. population, without any refinements was calculated to be
136% of the RfD.  This value may overestimate the risk because the
TMRC assumes all crops have tolerance level residues and that 100% of
all crops are treated with fenbutatin-oxide.

The Anticipated Residue Contribution (ARC) for the overall U.S.
population from crops that may be treated with fenbutatin-oxide is
0.002132 mg/kg bwt/day, or 4% of the RfD.  The subgroup most highly
exposed, children one to six years old, has an ARC from all uses of
0.004 mg/kg bwt/day, or 8% of the RfD.  None of the subgroups in the
Dietary Risk Exposure System has an exposure which exceeds 10
percent of the RfD.

b. Occupational and Residential

Exposure by humans to fenbutatin-oxide may occur during
handling (mixing, loading, application, etc.) tasks and during post-
application exposures.  Since fenbutatin-oxide is classified as toxicity
category I for eye irritation potential, eye irritation is a particular
concern.
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C. Environmental Assessment

1. Environmental Chemistry, Fate and Transport

The March 31, 1987, Registration Standard required the following
environmental fate studies:

Hydrolysis
Photodegradation in water
Photodegradation in soil
Aerobic soil metabolism
Anaerobic soil metabolism
Leaching/adsorption and desorption
Confined rotational crop
Lab volatility
Bioaccumulation in fish
Terrestrial field dissipation
Droplet size spectrum
Drift field evaluation

All of these data requirements have been fully satisfied, except for the
bioaccumulation in fish (165-4) and spray drift (201-1 and 202-1) requirements. 
Although it has been shown that fenbutatin-oxide does accumulate in fish
tissues, a new fish accumulation study is required in order to determine the
actual extent of this accumulation.  The additional information will be used as
confirmatory data and is not expected to change the overall environmental fate
assessment. 

Due to concerns about the toxicity of fenbutatin-oxide to aquatic
organisms, the spray drift data requirements were imposed to assess the extent
of exposure of these organisms in nearby water bodies and canals to fenbutatin-
oxide as a result of its application to orchards.  These studies are being reserved
pending the work currently being conducted by industry's Spray Drift Task
Force.  Detailed information regarding the fate of fenbutatin-oxide in the
environment is presented below.

a.  Hydrolysis

Fenbutatin-oxide was stable to hydrolysis at pH's 5, 7, and 9 in
sterilized buffered aqueous solutions kept in darkness at approximately
25°C.  After 30 days of incubation in each test solution, fenbutatin-
oxide comprised more than 90% of the originally applied radioactivity. 
(MRID 40790901)
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b. Photodegradation in Water

Fenbutatin-oxide photodegraded in sterile water at pH 7 with a
half-life of 55 days under continuous irradiation.  This half-life would
translate to a half-life of over 100 days if the chemical were exposed to
12 hours of irradiation alternated with 12 hours of darkness.  The only
major photolytic degradation product was IN-CG200 {1,3-dihydroxy-
1,1,3,3-tetrakis (2-methyl-2-phenylpropyl) distannoxane}.  This
degradation product comprised 22.8% of total radioactivity by day 15 of
continuous exposure by a xenon lamp equipped with a filter to eliminate
wavelengths less than 290 nm.  (MRID 40790902)

c. Photodegradation on Soil

Fenbutatin-oxide is relatively stable towards photodegradation on
soil.  The half-life of fenbutatin-oxide was 128 days on sandy loam soil
irradiated on a 12-hour photoperiod with a xenon arc lamp for 31 days. 
The major degradate was 1,3-dihydroxy-1,1,3,3-tetrakis(2-methyl-2-
phenylpropyl)distannoxane (IN-CG200), comprising a maximum of
3.4% of the applied radioactivity at 31 days posttreatment.  Fenbutatin-
oxide did not degrade in the dark controls.  (MRID 40696403)

d. Aerobic Soil Metabolism

Fenbutatin-oxide was relatively stable in the three soils tested. 
After 12 months under aerobic conditions in loamy sand, silty clay loam
and sandy clay loam soils, 80.0%, 76.5% and 79.7% of the applied
radioactivity was removed as undegraded fenbutatin-oxide, respectively. 
(MRID 40257001)

e. Anaerobic Soil Metabolism

Fenbutatin-oxide was relatively stable in the three soils tested,
with 77.5%, 79.8% and 80.8% of the applied radioactivity being
recovered as undegraded fenbutatin-oxide after 60 days under anaerobic
conditions in loamy sand, silty clay loam, and sandy clay loam,
respectively.  (MRID 40257002)

f. Leaching and Adsorption/Desorption

Unaged fenbutatin-oxide was immobile to slightly mobile in
columns of two loamy sand soils, a silty clay soil, and a sandy clay soil. 
More than 90% of the Sn residues did not move out of the treated119

layer.  Fenbutatin-oxide residues aged 30 days were slightly mobile in a
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column of loamy sand soil.  Sn residues were distributed throughout119

the column (92% in the upper 6 cm) and 1% were recovered in the
leachate.  Sn in fenbutatin-oxide comprised 98% of the recovered119

extractable radioactivity in the soil.  (MRID 40257003)

Fenbutatin-oxide with a 0.2% surfactant at 0.1, 1.0, and 10
ug/ml, was slightly mobile to immobile (K : 6.9-3587) in two loamyads

sand soils, a silty clay soil and a sandy clay loam soil.  Less than 5% of
the adsorbed pesticide desorbed from the soil.  (MRID 40257004)

Fenbutatin-oxide with a 1% acetone co-solvent at 5, 1, 0.2 and
0.04 mg/ml was immobile (K :  1282 - 2333) in a loamy sand, sandyd

loam and silty loam soil.  Less than 0.5% of the adsorbed pesticide
desorbed from the soil.  (MRID 43336401)

g. Soil Field Dissipation

Fenbutatin-oxide (Vendex 4L and Vendex 50WP) applied to
three separate soils at a rate of 8 lbs a.i./acre was found to have a half-
life of greater than 1 year in the field.  In addition to its persistence,
fenbutatin-oxide was also characterized as having low mobility.  At the
Delaware and Washington sites, 99% of the residues were found in the
0-10 cm depth after 18 months.  Throughout the study, the 0-10 cm
segment contained more than 94% of the total residues found.  In
California, there were no significant residues deeper than 10 cm before
18 months.  At no time were residues detected in the 30-90 cm soil
depths.  The degradates 1,3-dihydroxy-1,1,3,3-tetrakis(2-methyl-2-
phenylpropyl) distannoxane {SD31723} and 2-methyl-2-phenylpropyl
stannonic acid {SD33608} were found at low concentrations (less than
0.22 ppm).  (MRID's 42074501 and 41608501)

h. Long-Term Soil Field Dissipation

Fenbutatin-oxide was persistent under field conditions.  It
dissipated with half-lives between 271 and 1367 days from the upper 30
cm of bareground plots of silt loam soil located in Delaware, loam soil
located in Washington, and loam/sandy loam soil located in California. 
These plots had been treated at 8 lb a.i./A/year for 3 years with
fenbutatin-oxide (Vendex 4L Miticide, 4.0 lb a.i./gallon FlC; or Vendex
50 WP Miticide, 50% WP).  Fenbutatin-oxide and its metabolites
demonstrated low mobility at all of the test sites throughout the course of
the study.  After the third application, approximately 90% of the
residues remained in the top 10 cm of soil at each of the sites.  Of the
three sites, only California (2% of total residues) showed residues in soil
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at the 60-90 cm level.  The degradates identified in the treated soil were
1,3-dihydroxy-1,1,3,3-tetrakis(2-methyl-2-phenylpropyl) distannoxane
(SD 31723) and 2-methyl-2-phenylpropyl stannonic acid (SD 33608).

At the Delaware site, fenbutatin-oxide dissipated with a half-life
of 1367 days from the upper 30 cm of bareground plots of silt loam soil
that were treated in August 1988, 1989, and 1990.  At the Washington
site, fenbutatin-oxide dissipated with a half-life of 714 days from the
upper 30 cm of bareground plots of loam soil that were treated in
August 1988, June 1989, and June 1990.  At the California site,
fenbutatin-oxide dissipated with a half-life of 271 days (95% confidence
interval: 201-418 days) from the upper 30 cm of bareground plots of
loam/sandy loam soil that were treated in June 1988, 1989, and 1990.

These long half-lives caused residue levels to increase with
successive applications.  Based on the half-life data, the maximum
expected concentrations found in the soils (0-30 cm depth) are 0.43 ppm
at Madera, CA; 4.15 ppm at Newark, DE; and 4.27 ppm at Wapato,
WA.  (MRID 42896801)

i. Accumulation in Fish

To accurately define the bioaccumulation potential of fenbutatin-
oxide, a new study is needed.  In the submitted study, the calculated
bioconcentration factors (BCF's) were not accurate.  In this study the
accumulation of fenbutatin-oxide in the various tissue fractions did not
plateau during the 28-day exposure period so that the actual BCF's may
be significantly higher than those presented.  The additional data are
confirmatory and are not expected to change the overall environmental
fate assessment.  (MRID 40696404)

2. Environmental Fate Assessment

Fenbutatin-oxide is persistent in the environment, with no apparent
major route of dissipation.  Chemical degradation studies have demonstrated
that fenbutatin-oxide is relatively unsusceptible to hydrolysis or
photodegradation in water or on soil.  After 30 days of incubation in the
hydrolysis study, at least 90% of the applied radioactivity in each test solution
was undegraded parent.  Estimated photolytic half-lives in water and on soil
were longer than 100 and 128 days, respectively.  The degradate 1,3-
dihydroxy-1,1,3,3-tetrakis(2-methyl-2-phenylpropyl)distannoxane {SD31723}
was detected in both photodegradation studies, comprising a maximum of
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11.4% of the applied radioactivity in the photodegradation in water study and
3.4% in the photodegradation on soil study.

Microbial degradation of fenbutatin-oxide in soil is also very slow. 
After 12 months in loamy sand, silty clay loam and sandy clay loam soils,
80.0%, 76.5% and 79.7%, respectively, of the applied radioactivity was
recovered as undegraded fenbutatin-oxide.  Under anaerobic conditions, 77.5%,
79.8%, and 80.8% of the applied radioactivity was recovered as undegraded
fenbutatin-oxide after 60 days in the same three soils.  Neither of the soil
metabolism studies was able to identify any extractable degradates.

Fenbutatin-oxide is relatively immobile in the environment.  It is slightly
soluble in water (12.7 ppb at 20°C), has a low vapor pressure and binds
strongly to soil.  Column leaching and batch equilibrium adsorption/desorption
studies have demonstrated that fenbutatin-oxide is not likely to move through
soil.  In the column leaching studies, little downward movement of fenbutatin-
oxide was observed beyond the application site (top 3 cm) for all four soils
examined (two loamy sands, a silty clay loam, and a sandy clay loam). 
Freundlich K  values derived from a batch equilibrium study with fenbutatin-ads

oxide and a 0.2% Ortho X-77 surfactant ranged from 6.9 to 30.4 in two loamy
sand soils and a silty clay soil, and 3587.5 in sandy clay loam soil.  In a second
batch equilibrium study using fenbutatin-oxide with a 1% acetone co-solvent, Kd

values ranged from 1282 to 2333 in loamy sand, sandy loam and silty loam
soils.  These data suggest that fenbutatin-oxide binds strongly to soil and
therefore is not expected to leach.  

Although fenbutatin-oxide is persistent, residues did not tend to
accumulate in crops planted in sandy loam soil that had been previously treated
with 7.9 lbs a.i./A 30, 120, or 365 days prior to planting.  This may be
partially due to fenbutatin-oxide's propensity to bind to soil.  Residues did not
accumulate in immature wheat straw, mature lettuce, mature turnip foliage or
mature wheat grain at any rotational interval.  However, residues were found in
turnip roots (less than 0.09 ppm) planted 30, 120, and 365 days after
application and in wheat straw (0.056 ppm) planted 30 days after application.  

Fenbutatin-oxide does accumulate in fish tissues, as expected from its
high octanol-water partition coefficient (K  = 1.4 x 10 ).  Bioconcentrationow

5

factors of 340-500x for muscle tissue, 1100-1600x for visceral tissue, 450-640x
for the remaining carcass and 490-730x for whole fish were determined for
bluegill sunfish exposed to fenbutatin-oxide at 0.00013 mg/L or 0.00068 mg/L. 
However, the lack of a plateau in the concentration of fenbutatin-oxide in the
various tissues could indicate that the actual BCF's are higher.  The degradate
1,3-dihydroxy-1,1,3,3-tetrakis(2-methyl-2-phenylpropyl) distannoxane
{SD31723} was identified in the muscle and visceral tissue (18-21% of the
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extractable residues).  Depuration of accumulated residues was somewhat
limited, with only 51-75% of the accumulated residues being eliminated by day
14 of the depuration period.  

In the field, fenbutatin-oxide exhibited the same characteristics of
persistence and immobility as in the laboratory.  The calculated half-lives for
the dissipation of fenbutatin-oxide ranged from 271 days in California
loam/sandy loam soil to 714 days in Washington loam soil to 1367 days in
Delaware silt loam soil.  These dissipation rates were measured from the upper
30 cm of bareground plots treated with 8 lb a.i./A/year of fenbutatin-oxide for
3 years (Vendex 4L Miticide, 4.0 lb a.i./gallon FlC; or Vendex 50 WP
Miticide, 50% WP).  The long half-life caused residue levels to increase with
each successive application.  Throughout the course of the study, fenbutatin-
oxide and its metabolites displayed low mobility at all of the test sites.  After
the third application approximately 90% of the residues remained in the top 10
cm of soil at each of the sites.  Madera was the only one of the three sites to
show residues (2% of the total) in soil at the 60-90 cm level.  The degradates
identified in the treated soil were 1,3-dihydroxy-1,1,3,3-tetrakis(2-methyl-2-
phenylpropyl) distannoxane (SD 31723), and 2-methyl-2-phenylpropyl
stannonic acid (SD 33608).

3. Ecological Effects

The March 31, 1987, Registration Standard required the following
ecological effects data:

Avian toxicity
Fish toxicity (TEP)
Invertebrate Toxicity
Estuarine/Marine acute fish toxicity
Estuarine/Marine acute mollusk toxicity
Estuarine/Marine acute shrimp toxicity
Early life stage fish
Life cycle invertebrate
Aquatic organism accumulation

The data submitted for the estuarine fish early life stage (guideline 72-
4a) and estuarine shrimp life cycle (guideline 72-4b) data requirements were
invalid largely due to difficulties with the saltwater medium required in the
estuarine tests.  In the absence of the chronic estuarine testing, the chronic
freshwater results will be used for the chronic estuarine risk assessments.  The
use of these estimates introduces uncertainty into the chronic assessment for
estuarine fish and invertebrates.  Although data from the estuarine chronic
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studies would reduce this uncertainty, these studies are not being required at
this time.

The submitted avian reproduction studies provided No Observed Effect
Level's (NOEL's), but did not provide Lowest Effect Level's (LEL's).  To
calculate the chronic risk, the Agency estimated the LEL to be equal to the
NOEL.  This is a conservative estimate and introduces uncertainty into the
avian chronic assessment.  Additional avian reproduction studies conducted at
higher dose levels could reduce this uncertainty, however, the Agency is not
requiring additional data at this time.

a. Acute Toxicity to Birds

Based on acute toxicity data, fenbutatin-oxide is practically
nontoxic to birds.  An avian acute oral study performed on the bobwhite
quail resulted in an LD  value of more than 2510 mg/kg.  (MRID50

00113073) 

Fenbutatin-oxide is also practically nontoxic to birds on a
subacute dietary basis.  Two studies, one on the mallard duck and one
on the bobwhite quail, produced LC  values greater than 5620 ppm.50

(MRID 00113074, 40473505)

b. Chronic Toxicity to Birds 

Avian reproduction studies were required for fenbutatin-oxide,
since the product's persistence may cause birds to be repeatedly or
continually exposure to the pesticide.  

Two avian reproduction studies, one on the mallard duck and one
on the bobwhite quail, showed no effect on reproduction at dietary levels
up to 150 ppm.  (MRID's 41258902, 41258901)
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c. Acute Toxicity to Freshwater Fish

Species % A.I. LC50 MRID 

Rainbow trout 95% 1.7 ppb 00113075

Rainbow trout 100% 1.7 ppb 40098001

Rainbow trout 98.6% 6.6 ppb 40473506

Bluegill sunfish 95% 4.8 ppb 00113076

Bluegill sunfish 100% 4.8 ppb 40098001

The acute toxicity tests, listed above, show that fenbutatin-oxide
is very highly toxic to freshwater fish, with LC  values ranging from50

1.7 to 6.6 ppb.  (MRID's 00113075, 40098001, 40473506, 00113076,
and 40098001)

In addition to testing on the technical product, formulated
product testing on fish was also required because the LC  of the50

technical fenbutatin-oxide was lower than the Expected Environmental
Concentration (EEC) in the aquatic environment.  These data, listed
below, show that the formulated products of fenbutatin-oxide are highly
toxic to very highly toxic to freshwater fish. (MRID's 40098001,
40473507, 40473508, and 40098001)

Species % A.I. LC50 MRID 

Rainbow trout3 50% 14 ppb 40098001

Rainbow trout 42% 120 ppb 40473507

Bluegill sunfish 42% 130 ppb 40473508

Fathead minnow3 50% 1.9 ppb 40098001

Channel catfish3 50% 1.5 ppb 40098001
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d. Chronic Toxicity to Freshwater Fish

A fish early life stage test was required because fenbutatin-oxide
is expected to be transported to aquatic sites, is relatively persistent in
water and has laboratory LC  values of less than 1 mg/L.50

An early life stage study performed with the rainbow trout shows
that growth and survival are impaired at concentrations of greater than
0.31 ppb.  The Maximum Allowable Toxicant Concentration (MATC) is
between 0.31 ppb and 0.61 ppb.  (MRID 40473512)

e. Acute Toxicity to Freshwater Invertebrates 

The acute toxicity study performed on Daphnia magna with a
98.6% pure technical product showed that fenbutatin-oxide has an EC50

of 31 ppb and is very highly toxic to freshwater aquatic invertebrates. 
(MRID 40473509)

Formulated product testing on aquatic invertebrates was required
for fenbutatin-oxide because the EC  of the technical pesticide was50

lower than the EEC in the aquatic environment. 

The study, performed on a 42% pure formulated product,
showed that the formulated product has an EC  of 10 ppb and is very50

highly toxic to freshwater aquatic invertebrates.  (MRID 40473511)

f. Chronic Toxicity to Freshwater Invertebrates 

An aquatic invertebrate life cycle test was required because
fenbutatin-oxide is expected to be transported to aquatic sites, is
relatively persistent in water and has all laboratory EC  values of less50

than 1 mg/L.

A life-cycle study performed with Daphnia magna shows that
survival is impaired at concentrations greater than 0.016 ppm.  The
MATC is between 0.016 ppm and 0.039 ppm.  (MRID 40525901)

g. Acute Toxicity to Estuarine and Marine Organisms

Acute toxicity testing with estuarine/marine organisms was
required for fenbutatin-oxide because its use on citrus or apples could
result in exposure to the estuarine environment.  These tests include an
acute LC  for an estuarine fish, an acute LC  for an estuarine shrimp,50 50

and either an oyster embryolarvae study or an oyster shell deposition
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study.

The information in the following table characterizes fenbutatin-
oxide as very highly toxic to estuarine and marine fish and invertebrates. 
(MRID's 41483301, 40590508, and 40590507) 

Species % A.I. LC50 MRID 

Sheepshead minnow 99% 20.8 ppb 41483301

Mysid shrimp4 98% 2.8 ppb 40590508

Eastern oyster5

(embryolarvae)
98% 0.4 ppb 40590507

h. Chronic Toxicity to Estuarine and Marine Organisms

Since fenbutatin-oxide is relatively persistent in water and has all
laboratory EC  values of less than 1 mg/L, data from chronic tests were50

required.  Due to difficulties maintaining the required low
concentrations in saltwater, these tests are no longer required.  Instead,
estimated MATC's will be used.

The MATC for estuarine fish is estimated to be between 0.31
ppb and 0.61 ppb, as determined in the chronic freshwater fish study. 
The MATC for estuarine invertebrates is estimated to be the same as the
MATC in the freshwater invertebrate study (i.e. between 0.016 ppm and
0.039 ppm).

i. Non-Target Insects Data

An acute contact LD  study with technical fenbutatin-oxide to50

establish the acute toxicity to honey bees resulted in an LD  of 398250

Fg/bee.  This study shows that fenbutatin-oxide is practically nontoxic to
honey bees.  (MRID 00036935)

j. Non-Target Plants Data

Non-target plant testing is not required to support currently



28

registered uses of fenbutatin-oxide.

k. Other Non-Target Terrestrial Organisms

The available mammalian data indicate that fenbutatin-oxide is
practically nontoxic to mammals on an acute basis, since the rat LD50

was established at 4400 mg/kg.  On a chronic basis, a two-generation
reproduction study with rats produced a reproductive NOEL of 75 ppm
and a LOEL of 250 ppm. 

l. Field Residue Monitoring Studies

The Agency requires field monitoring studies on a case-by-case
basis when the use pattern of the chemical, the toxicity to nontarget
organisms, and the environmental fate characteristics of the chemical
indicate a potential for hazard to nontarget organisms. Fenbutatin-oxide
is extremely persistent in terrestrial and aquatic environments, and is
very highly toxic to aquatic organisms.  The highest application rate is
for citrus in Florida.  Use on Florida citrus also represents a situation
with high potential for contamination of aquatic habitats.  For these
reasons, monitoring studies measuring residues in citrus groves and
adjacent waters were required.

 
The citrus residue monitoring study was conducted in central and

south Florida in 1991.  Residues were measured in and around 5 citrus
groves that were each treated two times, at 60 day intervals with 2 lb
a.i./A (Vendex 4L). 

Under the conditions of this study, the major route of transport
was within-grove deposition on ditches and spray drift deposition to
perimeter/lateral canals.  Maximum aquatic residues were 111 Fg/L in
perimeter/lateral canals and 1.7 Fg/L in pond water. Sediment residues
were generally much greater than those in the water column, and
persisted from one year to the next.

For the purposes of calculating risk quotients for freshwater
organisms in flowing water, certain residue values from the monitoring
study were used.  For acute risk quotients, the value used was 10 ppb,
the maximum level measured at a discharge point immediately following
application.  For chronic risk quotients, the value used was 0.77 ppb,
the maximum level measured at a discharge point more than 7 days after
application.  This value is greater than any 21-day average
concentration, but its use is justified by the often erratic timing of canal
discharges.  Monitoring data from the flatwood region were used to
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generate a preliminary risk assessment.  However, additional studies
conducted over multiple years are necessary to study the potential for
accumulation over multiple years.  Computer model EEC's were used to
assess the risks to more static water because the Agency believes that the
conditions under which the pond study was conducted were less than
high exposure.

Maximum residue in/on citrus leaves was 260 ppm.  The foliar
dissipation half-life was determined to be 42 days; measured foliar
residues as high as 29 ppm were present from the previous year's
applications. 

The maximum measured soil residue level was 4.1 ppm (within
the grove).  Very little degradation occurred in soil during the 60 days
between applications.

The study provides some usable data for assessing aquatic risks
from the use of fenbutatin-oxide in the freshwater to brackish flatwood
regions of Florida.  However, the data may not reflect expected
accumulations over multiple-year use.  In addition, the Agency believes
that the pond data reflect less than high exposure conditions.  (MRID
42872101)

4. Ecological Effects Risk Assessment

This section consists of numerous risk assessments each covering a
different combination of endpoint and exposure scenarios.  Each risk assessment
includes a risk quotient combining both toxicity and exposure information.  For
each risk quotient there is an established value above which the risk is
considered to be at a high level of concern (LOC).  The generic risk quotients
and their respective LOC's for each risk assessment are provided in the table
below.  Note that the same risk quotients are used for non-endangered and
endangered species, but the acute LOC is lower for endangered species.
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Established Levels of Concern (LOC's)

Endpoint/Scenario
Risk

Quotient
Non-Endangered

LOC
Endangered

LOC

Mammalian acute EEC/LC50 0.5 0.1

Mammalian chronic EEC/LEL 1.0 1.0

Avian acute EEC/LC50 0.5 0.1

Avian chronic EEC/LEL 1.0 1.0

Aquatic acute EEC/LC50 0.5 0.05

Aquatic chronic EEC/LEL 1.0 1.0

Non-Target insects N/A N/A N/A

                          
Non-Endangered Terrestrial Organisms

Exposure of birds and mammals to fenbutatin-oxide is expected
through the consumption of insect and plant food material containing
fenbutatin-oxide residues and by direct exposure during application.  

Acute Effects

No acute hazard to birds or mammals is expected following
direct application to vegetation at the maximum use rate.   Expected
residue levels on terrestrial food items range from 14 to 480 ppm.  The
risk quotient, using the highest residue level and the avian dietary LC ,50

is 480/5620 = 0.1, which is well below the LOC of 0.5.  The
mammalian LD  value of 4400 mg/kg also results in no expected hazard50

at the highest application rate.

Chronic Effects

Avian reproduction studies showed no adverse effects at 150
ppm, the highest rate tested.  The no observed effect level (NOEL), 150
ppm, was used to calculate the chronic risk quotients for birds.

The use of fenbutatin-oxide at current rates presents the potential
for chronic hazard to birds and mammals.  The following table outlines
the expected residue levels at various application rates. These expected



31

environmental concentrations (EECs) are from the Kenaga nomograph.

Residues (ppm) and Risk Quotients (RQ's) for Avian Species:

Application
Rate

(lb a.i./A)
Short
Grass

Short
Grass
RQ

Long
Grass

Long
Grass
RQ

Leaves
/Leafy
Crops

Leaf
Crop
RQ

1.00 240 1.6 110 0.7 125 0.8

1.25 300 2.0 138 0.9 156 1.0

1.50 360 2.4 165 1.1 188 1.3

2.00 480 3.2 220 1.5 250 1.7

Shaded areas in the above table indicate the use patterns that
exceed the avian chronic LOC.  These values indicate potential for
chronic risk to birds. The potential is increased because fenbutatin-oxide
is persistent in aquatic and terrestrial environments and has been shown
to accumulate in fish.  In addition, many of the registered use sites
(citrus, pome fruits, stone fruits, nuts) are high exposure sites for
breeding and nesting birds.

The above conclusions are supported by relevant data from the
field monitoring study in citrus, where the groves were each treated
twice at 60-day intervals with 2 lb a.i./A.  Citrus foliage samples were
taken from each of 4 groves from the day of first application through
sixty days after the second application, with concentrations ranging from
18.0 to 260.0 ppm.  Residues in seven (22%) of the 32 composite
samples exceeded or were within 10% of the avian chronic LOC.  On
the basis of the same data set, the authors determined a foliar dissipation
half-life of 42 days, which indicates that only partial dissipation will
occur between applications 60 days apart.

The chronic hazard assessment for mammals uses the same risk
quotient, LOC and EEC values as used in the avian assessment, with the
exception that the mammalian NOEL is substituted for the avian NOEL
value.  Data from a rat reproduction study established a mammalian
NOEL of 75 ppm.  The table below shows the risk quotient for each of
the fenbutatin-oxide use patterns.
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Residues (ppm) and Risk Quotients (RQ's) for Mammals:

Application
Rate

(lb a.i./A)
Short
Grass

Short
Grass
RQ

Long
Grass

Long
Grass
RQ

Leaves
/Leafy
Crops

Leaf
Crop
RQ

1.00 240 3.2 110 1.5 125 1.7

1.25 300 4.0 138 1.8 156 2.1

1.50 360 4.8 165 2.2 188 2.5

2.00 480 6.4 220 2.9 250 3.3

Using the 75 ppm NOEL value, all of the risk quotients exceed
the established LOC of 1.0.  The potential for chronic risk is again
increased by the persistence of fenbutatin-oxide and by desirability of
many of the use sites as habitat for small mammals.

Data from the field monitoring study support the conclusion of
chronic hazard.  Based on the same set of foliage samples, residues in 19
of the 32 composite samples (59.4%) exceeded the chronic NOEL for
mammals.  These residues ranged from 18.0 to 260.0 ppm.

Non-Endangered Aquatic Organisms

Fish and aquatic invertebrates are expected to be exposed to
fenbutatin-oxide through drift and runoff from treated areas. 

Acute Effects

At current application rates, acute risk to freshwater fish can be
expected from all major uses.   Acute hazard to freshwater invertebrates
can be expected for the citrus use.  The major use sites for which
estuarine and marine organisms are a concern are citrus and apples. 
Acute risk to estuarine fish and invertebrates is expected for the citrus
use.  Acute risk to estuarine invertebrates is expected for the apple use.

The aquatic acute hazard assessment calculates the risk quotient
as the EEC/LC  and uses an LOC of 0.5.  The assessment also uses50

eco-toxicity values of the rainbow trout LC  (1.7 ppb) and the Daphnia50

magna EC  (10 ppb).  Computer-estimated instantaneous environmental50

concentrations (EEC's) are provided in the following table.  The EEC's
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for citrus, apples and grapes are based on the standard environmental
fate surface water models for a 10 hectare field draining into a 1
hectare, 2 meter deep pond using the one in ten-year maximum values
modeled over 36 years.  The EEC's for almonds and stone fruits are
based on the values derived for the other three crops.  In addition, actual
monitoring data were used to calculate the preliminary risk quotients for
flowing water associated with fenbutatin-oxide use on citrus in the
flatwood region of Florida.  

Since two separate studies were submitted, each showing
different K  values for sandy soil, the Agency has accepted a range of Kd d

values for sandy soils.  Use of the higher K  values for the citrus EECd

calculations results in a lower aquatic EEC, as indicated in the table. 
The differing K  values for sandy soils affects the EEC calculations ford

citrus only.  The EEC's for apples, grapes, almonds and stone fruits are
static because these crops are generally grown in finer textured soils, for
which the K  values are only addressed in one study.  Both modelledd

EEC values for citrus were used to calculate a range of risk quotients for
the citrus use.

Rather than use a calculated EEC value to estimate hazard to
aquatic organisms in flowing water, the assessment uses an actual
measured value from the citrus monitoring study.

Estimated Environmental Concentrations (Instantaneous):

Crop

Application
Rate

(lb a.i./A)

EEC
Using

Lower Kd

Value

EEC Using
Higher Kd

Value
(ppb)

Flowing Water
EEC

(Monitoring
Study) (ppb)

Citrus 2.00 12.7 5.4 10.0

Apples 1.50 3.0

Grapes 1.25 2.5

Almonds 1.25 3.0

Stone
Fruits 1.00 2.0

Data from the citrus monitoring study support the above
estimates.  Maximum residues in nearby aquatic environments ranged
from 1.7 ppb (pond) to as high as 111 ppb (lateral and perimeter
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canals).  The flowing water EEC cited above (10 ppb) is the maximum
measured level at a discharge site immediately following application.

The following table shows the risk quotients for freshwater
fish/invertebrates using the above EEC's and the rainbow trout/Daphnia
magna LC 's (1.7 ppb/10.0 ppb).50

Risk Quotients (RQ's) for Freshwater Fish/Invertebrates: 

Crop

Application
Rate

(lb a.i./A)

RQ in
Static

H O w/2

lower Kd
*

RQ in
Static H O2

w/ higher
Kd

*

RQ in Flowing
H O w/2

monitor study
Kd

*

Citrus 2.00 7.5/1.3 3.2/0.5 5.9/1.0

Apples 1.50 1.8/0.3

Grapes 1.25 1.5/0.3

Almonds 1.25 1.8/0.3

Stone
Fruits 1.00 1.2/0.2

RQ's correspond to the EEC's divided by the rainbow trout/Daphnia magna LC*
50

for each instance

The risk quotients for freshwater fish range from 1.2 for stone
fruits to 7.5 for the citrus use.  The freshwater fish LOC of 0.5 is
exceeded for all major uses.  Acute risk to freshwater fish is expected
for all major uses at the current application rates.  Acute risk to
freshwater invertebrates is only expected for the citrus use, where the
risk quotients range from 0.5 to 1.3.

The risk quotients calculated for freshwater fish with the citrus
use include three values:  3.2 for the modelled static water scenario
using the higher K  value; 5.9 using the flowing water residue valued

from the monitoring study; and 7.5 for the modelled static water
scenario using the lower K  value.  Despite the large differences in Kd d

values, a risk quotient of 5.9 still results from the monitoring study,
causing the Agency to conclude that a significant potential for acute risk
to freshwater fish exists.

Since apple orchards and citrus groves are often located close to
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estuarine areas, the citrus and apple uses of fenbutatin-oxide generate
estuarine concerns.  EEC's based on modeling are not yet available for
estuarine and marine environments, therefore, the analysis used
freshwater EEC's from the previous table to estimate exposure in these
environments.  For citrus, the flowing water value from the citrus
monitoring study (10 ppb) was also used.  Acute LC  values for50

estuarine organisms are:

Sheepshead minnow LC  = 20.8 ppb;50

Mysid shrimp LC  = 2.8 ppb;50

Oyster embryolarvae LC  = 0.4 ppb.50

Risk quotients for each of these organisms are shown in the table
below:

Risk Quotients (RQ's) for Sheepshead Minnow/Mysid
Shrimp/Oyster

Crop

Application
Rate

(lb a.i./A)

RQ in Static
H O w/2

lower Kd

RQ in
Static H O2

w/ higher
Kd

RQ in Flowing
H O w/2

monitor study
Kd

Citrus 2.00 0.6/4.5/31.8 0.3/1.9/13.5 0.5/3.6/25.0

Apples 1.50 0.1/1.1/7.5

Estuarine invertebrates are extremely sensitive to fenbutatin-
oxide.  Acute risk to these organisms is expected from both the citrus
and apple uses.  The risk quotients for the oyster range from 7.5 to 31.8
and for the mysid shrimp from 1.1 to 4.5, which far exceed the LOC of
0.5.  The results of the citrus residue monitoring study indicate that
significant potential for acute risk to estuarine invertebrates exists.  

For the estuarine fish, the LOC of 0.5 is exceeded for the citrus
use for the risk quotient based on static water modelled with the lower
K .d



36

Chronic Effects

Chronic risk to freshwater and estuarine fish can be expected
from use on citrus, but is not anticipated for other major uses at the
current application rates.  There is no chronic risk anticipated for
freshwater and estuarine invertebrates.

The aquatic chronic hazard assessment uses the geometric mean
of the No Observed Effect Level (NOEL) and the Lowest Observed
Effect Level (LOEL) to estimate the Lowest Effect Level (LEL).  This
number is referred to as the Maximum Allowable Toxicant
Concentration (MATC).  Eco-toxicity values for freshwater organisms
used in this assessment are the MATC for rainbow trout (0.435 ppb) and
Daphnia magna (24 ppb).  Estimated chronic environmental
concentrations are provided in the following table.  These estimates are
based on the standard environmental fate surface water models.  

As in the acute assessment, the Agency is using a range of Kd

values for sandy soils.  Use of the higher K  values for the citrus EECd

calculations results in a lower aquatic EEC, as indicated in the table. 
Ranges apply only to citrus, since apples, grapes, almonds and stone
fruits are generally grown in finer textured soils as discussed earlier. 
Both modeled EEC values for citrus were used to calculate a range of
risk quotients for the citrus use.  To estimate hazard to aquatic
organisms in flowing water, an actual EEC measured in the citrus
monitoring study was used instead of a calculated EEC.

Estimated Environmental Concentrations (Chronic):

Crop

Application
Rate 

(lb ai/A)
21-day
(ppb)

60-day
(ppb)

90-day
(ppb)

Flowing H O2

(Monitoring)
(ppb)

Citrus* 2.00 12.7/0.5 12.7/0.5 12.7/0.5 0.77**

Apples 1.50 0.20 0.20 0.20

Grapes 1.25 0.14 0.10 0.07

For the 21-day, 60-day and 90-day intervals in citrus, the EEC's are presented as*

calculations based on the lower K /higher K  d d

Represents the maximum measured level at a discharge site more than 7 days after**

application

The following table shows the chronic risk quotients, defined as
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the EEC divided by the MATC, for freshwater fish.  These risk
quotients are based on the above EEC's and the MATC for rainbow
trout (0.435 ppb).  The level of concern is 1.0.

Chronic Risk Quotients for Freshwater Fish: 

Crop

Application
Rate 

(lb ai/A)

RQ for
lower Kd

(21/60/90-
days)

RQ for
higher Kd

(21/60/90-
days)

Flowing H O2

(Monitoring
Study)

Citrus 2.00 29.2 1.1/1.1/1.1 1.8

Apples 1.50 0.5/0.5/0.5

Grapes 1.25 0.3/0.2/0.2

Since EEC's based on modeling were not available for estuarine
and marine environments, freshwater EEC's were used to estimate such 
exposure.  Likewise since no estuarine chronic eco-toxicity data were
available, the estuarine risk assessments were based on the chronic
freshwater values only.  The citrus and apple uses of fenbutatin-oxide
raise estuarine concerns as they are often closely associated with
estuarine areas.  

The following table shows the chronic risk quotients for
freshwater invertebrates, based on the above EEC's and the MATC for
Daphnia magna (24 ppb).  The level of concern for freshwater and
estuarine invertebrates is 1.0.

Chronic Risk Quotients for Freshwater Invertebrates: 

Crop

Application
Rate 

(lb ai/A)

RQ for
lower Kd

(21/60/90-days)

RQ for 
higher Kd

(21/60/90-days)

Flowing H O2

(Monitoring
Study)

Citrus 2.00 0.5 0.02/0.02/0.02 0.03

Apples 1.50 0.01/0.01/0.01

Grapes 1.25 0.01/0/0

There is significant potential for chronic risk to freshwater and
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estuarine fish from the use of fenbutatin-oxide on citrus.  There are no
chronic concerns for freshwater and estuarine invertebrates.  The
potential for chronic risk to fish is increased because fenbutatin-oxide is
very persistent in aquatic environments and may accumulate in fish.  In
addition, citrus use sites are often in close proximity to estuarine
environments.

The chronic risk quotients calculated for fish for the citrus use
range from 1.1 to 29.2.  Despite the large differences in K  values, ad

risk quotient of 1.8 results from the monitoring study, supporting the
Agency's conclusion that a significant potential for chronic risk to fish
exists, regardless of which K  value is used.d

Although the higher K  values tend to indicate that fenbutatin-d

oxide is expected to be associated more with the sediment than the water
column, it is possible that levels approaching the aqueous solubility of
approximately 12 ppb will be maintained in the water after several years
of continuous use due to high accumulation in the sediment and slow
release into the water.  Measured residues in the field residue
monitoring study showed some tendency for partitioning into the
sediment.

Terrestrial Plants 
 

Hazard to nontarget plants is not anticipated from the use of
fenbutatin-oxide.

 Nontarget Insects

Hazard to bees is not anticipated from the use of fenbutatin-
oxide.

Endangered Terrestrial Organisms

Acute risk to endangered birds and mammals is not expected
from any of the current uses.  There is a potential for chronic hazard to
these organisms from the use of fenbutatin-oxide at current rates.

 
Endangered Aquatic Organisms

Acute risk to endangered freshwater fish and invertebrates is
expected from all major uses.  The endangered species LOC is 0.05. 
The risk quotients for freshwater fish range from 1.2 to 7.5, while those
for invertebrates range from 0.2 to 1.3.  There is acute hazard to
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endangered estuarine fish and invertebrates for both the citrus and the
apple uses.  For the citrus use the fish risk quotients range from 0.3 to
0.6 and the invertebrate risk quotients range from 1.9 to 31.8.  For the
apple use the fish risk quotient is 0.1 and the invertebrate risk quotients
range from 1.1 to 7.5.

The LOC's for chronic hazard are the same for both endangered
and non-endangered species.  Fenbutatin-oxide on citrus at current rates
presents significant potential for chronic hazard to endangered
freshwater and estuarine fish.

IV. RISK MANAGEMENT AND REREGISTRATION DECISION

A. Determination of Eligibility

Section 4(g)(2)(A) of FIFRA calls for the Agency to determine, after
submission of relevant data concerning an active ingredient, whether products
containing the active ingredients are eligible for reregistration.  The Agency has
previously identified and required the submission of the generic (i.e. active ingredient
specific) data required to support reregistration of products containing fenbutatin-oxide
as an active ingredient.  The Agency has completed its review of these generic data,
and has determined that the data are sufficient to support reregistration of all products
containing fenbutatin-oxide.  Appendix B identifies the generic data requirements that
the Agency reviewed as part of its determination of reregistration eligibility of
fenbutatin-oxide, and lists the submitted studies that the Agency found acceptable.

The data identified in Appendix B were sufficient to allow the Agency to assess
the registered uses of fenbutatin-oxide and to determine whether fenbutatin-oxide can
be used without resulting in unreasonable adverse effects to humans and the
environment.  To ensure that the potential risks of fenbutatin-oxide are not
unreasonable, the Agency is classifying fenbutatin-oxide as a Restricted Use pesticide
and requiring the registrant to implement certain risk mitigation measures.  Provided
these measures are implemented, as discussed below, the Agency finds that all products
containing fenbutatin-oxide as an active ingredient are eligible for reregistration.  The
reregistration of particular products is addressed in Section V of this document. 

The Agency made its reregistration eligibility determination based upon the
target data base required for reregistration, the current guidelines for conducting
acceptable studies to generate such data and the data identified in Appendix B. 
Although the Agency has found that all uses of fenbutatin-oxide are eligible for
reregistration, it should be understood that the Agency may take appropriate regulatory
action, and/or require the submission of additional data to support the registration of
products containing fenbutatin-oxide following review of additional sampling data, if
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new information comes to the Agency's attention or if the data requirements for
registration (or the guidelines for generating such data) change.

1. Eligibility Decision

Based on the reviews of the generic data for the active ingredient
fenbutatin-oxide, the Agency has sufficient information on the health effects of
fenbutatin-oxide and on its potential for causing adverse effects in fish and
wildlife and the environment.  Therefore, the Agency concludes that products
containing fenbutatin-oxide for all uses are eligible for reregistration.  

The Agency has determined that fenbutatin-oxide products, labeled and
used as specified in this Reregistration Eligibility Decision, will not pose
unreasonable risks or adverse effects to humans or the environment.

2. Eligible and Ineligible Uses 

Although the Agency has determined that all uses of fenbutatin-oxide are
eligible for reregistration, the Agency is requiring additional risk mitigation
measures for the use of fenbutatin-oxide on citrus in Florida.  These measures
are designed to mitigate the risk to both freshwater and estuarine aquatic
organisms that are found near Florida's citrus groves. 

B. Regulatory Position

The following is a summary of the regulatory positions and rationales for
fenbutatin-oxide.  Where labeling revisions are required, specific language is set forth
in Section V of this document.

1. Risk Mitigation Measures

In order to reregister all uses of fenbutatin-oxide, the Agency is
classifying all fenbutatin-oxide products as Restricted Use pesticides for use by
certified applicators (or persons under their supervision) only.  The Agency has
determined that the criteria set forth in 40 CFR 15.170(c)(iii) and 40 CFR
152.170(c)(iv) have been met.  The Agency is also requiring additional
mitigation measures, including reduced application rates, label amendments
with instructions to minimize spray drift, development of more accurate aquatic
modeling, and monitoring to determine if fenbutatin-oxide levels accumulate
over multiple years of use.  

The registrant is reducing the application rates of fenbutatin-oxide on
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most crops, including a 50% reduction in the use on citrus from a maximum of
4 pounds of active ingredient per acre, per season, to 2 pounds of active
ingredient.

The registrant is also eliminating the aerial application of fenbutatin-
oxide in the ecologically-sensitive flatwoods section of Florida and
implementing other restrictions on both aerial and airblast applications in
Florida.  These restrictions are detailed in the Actions Required By Registrants
Section.

In addition, the Agency is requiring the registrant to evaluate the
mitigation measures through both a modeling and a sediment monitoring
program.  The registrant will work closely with the Agency to develop a
modeling and sampling program that reflects the use of fenbutatin-oxide on
Florida citrus.

2. Restricted Use Classification

  Because of its very high toxicity to aquatic organisms, the Agency is
requiring restricted use status for all uses of fenbutatin-oxide.  Applicator
training will be required and only certified applicators will be able to apply
fenbutatin-oxide.

The Agency believes the Restricted Use classification is appropriate for
all uses of fenbutatin-oxide.  Many of the use sites are located on or near bodies
of water and fenbutatin-oxide has been shown to be very highly toxic to
freshwater and estuarine aquatic organisms.  In addition, fenbutatin-oxide
persists in the environment long after the initial application.  The potential for
serious contamination of the eco-system is substantial.

The Agency is using the authority of FIFRA section 3(d)(1) to classify
fenbutatin-oxide as "Restricted Use".  Fenbutatin-oxide meets the criteria for
restricted use by certified applicators for hazard to non-target species as stated
in CFR 152.170 because of its toxicity to freshwater and estuarine aquatic
organisms. 

When the Agency classifies a use of a pesticide as Restricted, the
pesticide can only be used by or under the direct supervision of a certified
applicator who is certified for that use.  State Lead Agencies for pesticide
programs carry out certification programs under cooperative agreement with the
Agency.  Each state that conducts a certification program has had a plan
approved by the Agency to carry out that program.  Within those plans, the
states identify categories of certification and standards of competency that must



42

be met to become certified in each category.  As required under FIFRA section
3(d)(1), the Agency will publish a notice of this proposed classification to
Restricted Use in the Federal Register.  Registrants will need to amend their
registrations and product labels to incorporate the Restricted Use Statement, and
the other required language in this RED, to coincide with the certification
program.

3. Tolerance Reassessment

The tolerance expression for plants should include fenbutatin-oxide only. 
The tolerance expression for meat, milk, poultry and eggs should include
fenbutatin-oxide and its metabolites dihydroxybis(2-methyl-2-phenylpropyl)
stannane (SD-31723) and 2-methyl-2-phenylpropylstannoic acid (SD-33608) as
well as the parent.

The following discussions address tolerance evaluations for each section
in the Code of Federal Regulations.  A summary table follows these
discussions.  A blank under the tolerance reassessment column in the summary
table indicates that the current tolerance is adequate.

Tolerances listed under 40 CFR §180.362(a) 

The tolerances listed in 40 CFR §180.362(a) are for the residues of
fenbutatin-oxide.  Sufficient data are available to ascertain the adequacy of the
established tolerances listed for:  almonds; almonds, hulls; apples; cherries,
sour; cherries, sweet; citrus fruits; cucumbers; eggplant; grapes; papayas;
peaches; pears; pecans; plums; prunes; strawberries; and walnuts.  Certain
commodity definitions of the above tolerances are not in accordance with the
definitions listed in the Commodity Index Report dated 10/28/92; see the table
and discussion below for modifications in commodity definitions.

The individual tolerances for "almonds" (0.5 ppm), "pecans" (0.5 ppm),
and "walnuts" (0.5 ppm) should be revoked, and a tolerance for residues in or
on "tree nuts group" should be established at 0.5 ppm.  The available data from
almonds, pecans, and walnuts will support this crop group tolerance.

The separate tolerances for "cherries, sour" (6.0 ppm) and "cherries,
sweet" (6.0 ppm) should be combined into a single tolerance for residues in or
on "cherries" (6.0 ppm).

The commodity definition for "citrus fruits" should be changed to
"citrus fruits group."
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The commodity definition for "plums" (4.0 ppm) should be changed to
"plums (fresh prunes)," and the separate tolerance for prunes (4.0 ppm) should
be revoked.

Tolerances listed under 40 CFR §180.362(b)

The tolerances listed in 40 CFR §180.362(b) are for the combined
residues of fenbutatin-oxide and its organotin metabolites calculated as the
parent.  Sufficient data are available to ascertain the adequacy of the established
tolerances for:  cattle, fat; cattle, mbyp; cattle, meat; eggs; goats, fat; goats,
mbyp; goats, meat; hogs, fat; hogs, mbyp; hogs, meat; horses, fat; horses,
meat; horses, mbyp; milk fat; poultry, fat; poultry, mbyp; poultry, meat;
sheep, fat; sheep, mbyp; and sheep, meat.  Certain commodity definitions of
the above tolerances are not in accordance with the definitions listed in the
Commodity Index Report dated 10/28/92; see the table and discussion below for
modifications in commodity definitions.

The commodity definition for "milk fat" should be changed to "milk,
fat."

Tolerances listed under 40 CFR §180.362(c)

The tolerance listed in 40 CFR §180.362(c) is for residues of fenbutatin-
oxide.  Sufficient data are available to ascertain the adequacy of the established
tolerance for:  raspberries.

Tolerances listed under 40 CFR §185.3550

The tolerances listed in 40 CFR §185.3550 are for the residues of
fenbutatin-oxide.  Sufficient data are available to ascertain the adequacy of the
established tolerances for:  prunes, dried; and raisins.  The commodity
definitions of the above tolerances are not in accordance with the definitions
listed in the Commodity Index Report dated 10/28/92; see the table below for
modifications in commodity definitions.

Tolerances listed under 40 CFR §186.3550

The tolerances listed in 40 CFR §186.3550 are for the residues of
fenbutatin-oxide.  Sufficient data are available to ascertain the adequacy of the
established tolerance for:  grape pomace, dried.

The commodity definitions of the feed additive tolerances are not in
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accordance with the definitions listed in the Commodity Index Report dated
10/28/92; see the table below for modifications in commodity definitions.

A feed additive tolerance has been proposed for "citrus, oil, refined"
(140 ppm).  The available processing data indicate that fenbutatin-oxide
residues concentrate 6.9x in citrus oil.

The tolerance for "citrus pulp, dried" (35.0 ppm) has been proposed to
be increased to 100 ppm; available processing data indicate that fenbutatin-oxide
residues concentrate 4.8x in dried pulp.

The tolerance for "raisin waste" (20 ppm) has been proposed to be
increased to 80 ppm; available processing data indicate that fenbutatin-oxide
residues concentrate 1.7x in grape stems and 16.1x in stem waste.

Tolerance Reassessment Summary

Commodity

Current
Tolerance

(ppm)

Tolerance
Reassessment

(ppm)
Comment/Correct

Commodity Definition

Tolerances listed under 180.362(a) 

Almonds
Pecans
Walnuts

0.5
0.5
0.5

Revoke and
establish at 0.5
ppm

Tree nuts group

Almonds, hulls 80.0

Apples 15.0

Cherries, sour
Cherries, sweet

6.0
6.0

Combine into
one tolerance
at 6 ppm

Cherries

Citrus fruits 20.0 Citrus fruits group

Cucumbers 4.0

Eggplant 6.0

Grapes 5.0

Papayas 2.0

Peaches 10.0

Pears 15.0

Plums 4.0 Plums (fresh prunes)

Prunes 4.0 Revoke Covered under
 "Plums (fresh prunes)"



TABLE B. (Continued).

Commodity

Current
Tolerance

(ppm)

Tolerance
Reassessment

(ppm)
Comment/Correct

Commodity Definition

45

Strawberries 10.0

Tolerances listed under 180.362(b)

Cattle, fat 0.5

Cattle, mbyp 0.5

Cattle, meat 0.5

Eggs 0.1

Goats, fat 0.5

Goats, mbyp 0.5

Goats, meat 0.5

Hogs, fat 0.5

Hogs, mbyp 0.5

Hogs, meat 0.5

Horses, fat 0.5

Horses, mbyp 0.5

Horses, meat 0.5

Milk fat 0.1 Milk, fat

Poultry, fat 0.1

Poultry, mbyp 0.1

Poultry, meat 0.1

Sheep, fat 0.5

Sheep, mbyp 0.5

Sheep, meat 0.5

Tolerances listed under 180.362(c)

Raspberries 10.0

Tolerances listed under 185.3550

Prunes, dried 20.0 Prunes
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(i) no codex MRL's have been established but U.S. tolerances exist; and (ii)
Codex MRLs have been established but U.S. tolerances do not exist.

Codex MRL's and Applicable U.S. Tolerances

Commodity
Codex MRL

(mg/kg)
Reassessed U.S. Tolerance
(ppm)

Apple 5 15 (Apples)

Apple pomace, wet 20 30 (Apples, pomace, wet)

Cherries 5 6 (Cherries)

Citrus fruits 5 20 (Citrus fruits group)

Citrus pulp, dry 7 100 (Citrus, pulp, dried)

Cucumber 1 4 (Cucumbers)

Eggplant 1 6 (Eggplant)

Gherkin 1 4 (Cucumbers)

Grapes 5 5 (Grapes)

Horse kidney 0.2 0.5 (Horses, mbyp)

Horse liver 0.2 0.5 (Horses, mbyp)

Kidney of cattle, goats, pigs, and sheep
Liver of cattle, goats, pigs, and sheep

0.2
0.2

0.5 (Cattle, mbyp)
0.5 (Goats, mbyp)
0.5 (Hogs, mbyp)
0.5 (Sheep, mbyp)

Meat of cattle, goats, horses, pigs, and
sheep

0.02 0.5 (Cattle, meat)
0.5 (Goats, meat)
0.5 (Horses, meat)
0.5 (Hogs, meat)
0.5 (Sheep, meat)

Melons, except Watermelon 1 N/A

Milks 0.02 0.1 (Milk, fat)

Peach 7 10 (Peaches)

Pear 5 15 (Pears)

Peppers, Sweet 1 N/A

Plums (including Prunes) 3 4 [Plums (fresh prunes)]
20 (Prunes)

Strawberry 3 10 (Strawberries)

Tomato 1 N/A



48

4. Endangered Species Statement

Acute hazard to endangered birds and mammals is not expected from
any current use.  There is significant potential for chronic hazard to these
organisms from the use of fenbutatin-oxide at current rates.

There is significant acute hazard to endangered freshwater aquatic
organisms from all major uses at current application rates.  For the two use
sites, citrus and apples, that raise estuarine concerns due to their close
proximity to estuarine areas, there is significant acute hazard to endangered
aquatic organisms.  There is also significant potential for chronic hazard to
freshwater and estuarine fish from the citrus use.

EPA is currently working with the U.S. Fish and Wildlife Service and
other federal and state agencies to develop a program to avoid jeopardizing the
continued existence of listed species from the use of pesticides.  When this
program goes into effect, endangered species precautionary labeling will be
required. 

5. Labeling Rationale

Due to fenbutatin-oxide's toxicity to aquatic organisms, all
manufacturing-use products are required to bear a statement on the toxicity of
the pesticide to fish and aquatic invertebrates.  Please see the Actions Required
by Registrants section for further details.

Due to the potential for chronic hazard to birds, mammals and aquatic
organisms, all labels for end-use products containing fenbutatin-oxide must be
amended to bear a statement on the toxicity of the pesticide and some
application mitigation measures.  Please see the Actions Required by Registrants
section for further details.

Worker Protection Requirements

Any product whose labeling reasonably permits use in the production of
an agricultural plant on any farm, forest, nursery, or greenhouse must comply
with the labeling requirements of PR Notice 93-7, "Labeling Revisions
Required by the Worker Protection Standard (WPS), and PR Notice 93-11,
"Supplemental Guidance for PR Notice 93-7, which reflect the requirements of
EPA' s labeling regulations for worker protection statements (40 CFR part 156,
subpart K). These labeling revisions are necessary to implement the Worker
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Protection Standard for Agricultural Pesticides (40 CFR part 170) and must be
completed in accordance with, and within the deadlines specified in, PR Notices
93-7 and 93-11. Unless otherwise specifically directed in this RED, all
statements required by PR Notices 93-7 and 93-11 are to be on the product label
exactly as instructed in those notices.

After April 21, 1994, except as otherwise provided in PR Notices 93-7
and 93-11, all products within the scope of those notices must bear WPS PR
Notice complying labeling when they are distributed or sold by the primary
registrant or any supplementally registered distributor.

After October 23, 1995, except as otherwise provided in PR Notices
93-7 and 93-11, all products within the scope of those notices must bear WPS
PR Notice complying labeling when they are distributed or sold by any person.

Personal Protective Equipment (PPE) for Handlers

For each end-use product, PPE requirements for pesticide handlers will
be set during reregistration in one of two ways:  

1. If EPA has no special concerns about the acute or other adverse effects
of an active ingredient, the PPE for pesticide handlers will be based on
the acute toxicity of the end-use product. For occupational-use products,
PPE will be established using the process described in PR Notice 93-7 or
more recent EPA guidelines.

2. If EPA has special concerns about an active ingredient due to very high
acute toxicity or to certain other adverse effects, such as allergic effects
or delayed effects (cancer, developmental toxicity, reproductive effects,
etc):

- In the RED for that active ingredient, EPA may establish
minimum or "baseline" handler PPE requirements that pertain to
all or most occupational end-use products containing that active
ingredient. 

- These minimum PPE requirements must be compared with the
PPE that would be designated on the basis of the acute toxicity of
each end-use product. 

- The more stringent choice for each type of PPE (i.e., bodywear,
hand protection, footwear, eyewear, etc.) must be placed on the
label of the end-use product.
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There are no special toxicological concerns about fenbutatin-oxide that
warrant the establishment of active-ingredient-based PPE requirements for
handlers. 

Early Entry PPE Requirements

The WPS establishes very specific restrictions on entry by workers to
areas that remain under a restricted-entry interval if the entry involves contact
with treated surfaces.  Among those restrictions are a prohibition of routine
entry to perform hand labor tasks and requirement that personal protective
equipment be worn.   Personal protective equipment requirements for persons
who must enter areas that remain under a restricted-entry interval are based on
the toxicity concerns about the active ingredient. The requirements are set in
one of two ways.

1. If EPA has no special concerns about the acute or other adverse effects
of an active ingredient, it establishes the early-entry PPE requirements
based on the acute dermal toxicity, skin irritation potential, and eye
irritation potential of the active ingredient. 

2. If EPA has special concerns about an active ingredient due to very high
acute toxicity or to certain other adverse effects, such as allergic effects,
cancer, developmental toxicity, or reproductive effects, it may establish
early-entry PPE requirements that are more stringent than would be
established otherwise.

For products containing fenbutatin-oxide, the PPE required for early
entry is coveralls, chemical-resistant gloves, shoes plus socks, and protective
eyewear.

Entry Restrictions for non-WPS Uses

Some registered uses of fenbutatin-oxide are outside the scope of the
Worker Protection Standard for Agricultural Pesticides (WPS).  The Agency
has determined that, at this time, the entry restrictions discussed in this section
need not apply to uses of fenbutatin-oxide outside the scope of the Worker
Protection Standard for Agricultural Chemicals, including out-of-scope
commercial uses.  The predicted frequency, duration and degree of post-
application exposure from these uses do not warrant the risk mitigation
measures being required for persons engaged in the production of agricultural
plants for commercial or research purposes.



51

All non-WPS occupational uses of fenbutatin-oxide end-use products
must bear the following entry restriction, "Do not enter or allow others to enter
the treated area until sprays have dried."

Entry Restrictions for Residential Products

The Agency is concerned about post-application exposures to
homeowners following application of fenbutatin-oxide, therefore, residential
products must contain the following requirement, "Do not allow persons or pets
to enter the treated area until sprays have dried."

V. ACTIONS REQUIRED BY REGISTRANTS

This section specifies the data requirements and responses necessary for the
reregistration of both manufacturing-use and end-use products.

A. Manufacturing-Use Products

1. Additional Generic Data Requirements

The generic data base supporting the reregistration of fenbutatin-oxide
for the above eligible uses has been reviewed and determined to be substantially
complete.  However, the following additional generic data are required at this
time:

61-2(b) Discussion of formation impurities
63-12 pH
165-4 Bioaccumulation in fish
201-1 Droplet size spectrum
202-1 Drift field evaluation

2. Labeling Requirements for Manufacturing-Use Products

Toxicity Statement

Due to the toxicity of fenbutatin-oxide to birds, mammals and aquatic
organisms, all manufacturing-use products must bear the following statement:

"This pesticide is toxic to birds, mammals, fish, and aquatic
invertebrates."
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B. End-Use Products

1. Additional Product-Specific Data Requirements

Section 4(g)(2)(B) of FIFRA requires the Agency to obtain any needed
product-specific data regarding the pesticide  after a determination of eligibility
has been made.  The product specific data requirements are listed in Appendix
G, the Product Specific Data Call-In Notice.

Registrants must review previous data submissions to ensure that they
meet current EPA acceptance criteria (Appendix F; Attachment E) and if not,
commit to conduct new studies.  If a registrant believes that previously
submitted data meet current testing standards, then study MRID numbers should
be cited according to the instructions in the Requirement Status and Registrants
Response Form provided for each product.

2. Labeling Requirements for End-Use Products

The labels and labeling of all products must comply with EPA's current
regulations and requirements as specified in 40 CFR §156.10. 

Use Directions

In this RED document, all the uses of fenbutatin-oxide are being
declared Restricted.  For products being reregistered under this RED
document, a restricted use legend must appear at the top of the front
panel of the label.  No other wording or symbols may appear above the
legend and it must begin with the heading "RESTRICTED USE
PESTICIDE," followed by a brief statement of the reason for the
restricted use classification (i.e., "DUE TO VERY HIGH TOXICITY
TO AQUATIC ORGANISMS").  Following this, the terms of the
restriction must be stated as, "For retail sale to and use only by Certified
Applicators or persons under their direct supervision and only for those
uses covered by the Certified Applicator's certification."

Worker Protection Standard 

Personal Protective Equipment for Handlers

There are no special toxicological concerns about fenbutatin-
oxide that warrant the establishment of active-ingredient-based PPE
requirements for handlers. The PPE for pesticide handlers will be based
on the acute toxicity of the end-use product.
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Entry Restrictions

 For occupational end-use products containing fenbutatin-oxide as
an active ingredient, the Agency is establishing a 48-hour restricted-
entry interval for each use of the product that is within the scope of the
Worker Protection Standard for Agricultural Pesticides (WPS).  For
products containing fenbutatin-oxide, the PPE required for early entry
permitted by the WPS is coveralls, chemical-resistant gloves, shoes plus
socks, and protective eyewear.

All non-WPS occupational uses of fenbutatin-oxide end-use
products must bear the following entry restriction:  "Do not enter or
allow others to enter the treated area until sprays have dried."

All residential products must bear the following entry restriction: 
"Do not allow persons or pets to enter the treated area until sprays have
dried."

Other Labeling Requirements

The Agency is requiring the following labeling statements to be
located on all end-use products containing fenbutatin-oxide that are
intended primarily for occupational use:

Application Restrictions:  

"Do not apply this product in a way that will contact workers or
other persons, either directly or through drift.  Only protected
handlers may be in the area during application."

Engineering Controls: 

"When handlers use closed systems, enclosed cabs, or aircraft in a
manner that meets the requirements listed in the Worker Protection
Standard (WPS) for agricultural pesticides (40 CFR 170.240(d)(4-6), the
handler PPE requirements may be reduced or modified as specified in
the WPS."

User Safety Requirements:  

"Follow manufacturer's instructions for cleaning/maintaining PPE.  If
no such instructions for washables, use detergent and hot water.  Keep
and wash PPE separately from other laundry."
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User Safety Recommendations:

- "Users should wash hands before eating, drinking, chewing gum,
using tobacco, or using the toilet."

- "Users should remove clothing immediately if pesticide gets
inside.  Then wash thoroughly and put on clean clothing."

- "Users should remove PPE immediately after handling this
product. Wash the outside of gloves before removing. As soon as
possible, wash thoroughly and change into clean clothing."

Type of Respirator:  If the acute inhalation toxicity of the end-use
product is in category I or II, then a respirator is required for pesticide
handlers.  A dust/mist filtering respirator (MSHA/NIOSH approval
number prefix TC-21C) is the only type of respirator that is appropriate
to mitigate fenbutatin-oxide inhalation concerns.

Toxicity Statement

Due to the toxicity of fenbutatin-oxide to birds, mammals and aquatic
organisms, all end-use product labels must bear the following statement:

"This pesticide is toxic to birds, mammals, fish, and aquatic
invertebrates.  Do not apply directly to water, or to areas where surface
water is present or to intertidal areas below the mean high-water mark. 
Drift and runoff may be hazardous to aquatic organisms in neighboring
areas.  Do not contaminate water when disposing of equipment
washwater or rinsate."

Drift Reductions

To mitigate the risks posed by fenbutatin-oxide's high toxicity to aquatic
organisms, all end-use product labels with aerial applications must bear the
following statements for citrus use in Florida:

1) Do not apply within 125 feet of bodies of water such as lakes,
reservoirs, rivers, permanent streams, natural ponds, marshes or
estuaries.

2) Do not apply when gusts or sustained winds exceed 8 mph.
3) The boom length must not exceed 3/4 of the wing or rotor length

(i.e. The distance of the outer-most nozzles on the boom must
not exceed 3/4 of the length of the wingspan or rotor).

4) Do not apply at a height greater than 10 feet above the top of the
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target plants unless a greater height is required for aircraft safety.
5) Nozzles must always point backward and never be pointed

downwards more than 45 degrees.
6) Do not apply in less than 10 gallons of final spray per acre.
7) Do not apply east of US Highway #1, south and east of State

Road #846 or south of West Palm Beach Canal.

All end-use products using airblast applications must bear the following
statements for citrus use in Florida:

1) Citrus groves may be planted close to bodies of water.  Do not
apply within 25 feet of bodies of water such as lakes, reservoirs,
rivers, permanent streams, natural ponds, marshes or estuaries.

2) For all plantings within 75 feet of bodies of water as described
above, spray trees only from outside the planting away from the
bodies of water.

3) Shut off the sprayer when turning at row ends.
4) Do not apply when gusts or sustained winds exceed 12 mph.

C. Existing Stocks

Registrants may generally distribute and sell products bearing old
labels/labeling for 26 months from the date of the issuance of this Reregistration
Eligibility Decision (RED). Persons other than the registrant may generally distribute
or sell such products for 50 months from the date of the issuance of this RED.
However, existing stocks time frames will be established case-by-case, depending on
the number of products involved, the number of label changes, and other factors. Refer
to "Existing Stocks of Pesticide Products; Statement of Policy"; Federal Register,
Volume 56, No. 123, June 26, 1991.

The Agency has determined that registrants may distribute and sell fenbutatin-
oxide products bearing old labels/labeling for 26 months from the date of issuance of
this RED.  Persons other than the registrant may distribute or sell such products for 50
months from the date of the issuance of this RED.  Registrants and persons other than
registrants remain obligated to meet pre-existing Agency imposed label changes and
existing stocks requirements applicable to products they sell or distribute.
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VI.    APPENDICES
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APPENDIX A.  Table of Use Patterns Subject to Reregistration
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SITE Application Type, Application        Form(s)  Min. Appl.      Max. Appl. Soil Max. # Apps Max. Dose [(AI   Min.  Restr.     Geographic Limitations      Use
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_______________________________________________________________________________________________________________________________________________________________________________

ALMOND                                                                   Use Group: TERRESTRIAL FOOD+FEED CROP

High volume spray (dilute)., Foliar., High   EC    NA               1.25 lb A   *   2    NS         NS      NS   AN     1                                    C46, G06, H01(14)
volume ground.

                                             WP    NA               1.25 lb A   *   2    NS         NS      NS   AN     1                                    C46, G20, H01(14)

Low volume spray (concentrate)., Foliar.,    EC    NA               1.25 lb A   *   2    NS         NS      NS   AN     1                                    C46, G06, H01(14)
Low volume ground.

                                             WP    NA               1.25 lb A   *   2    NS         NS      NS   AN     1                                    C46, G20, H01(14)

APPLE                                                                    Use Group: TERRESTRIAL FOOD+FEED CROP

High volume spray (dilute)., Prebloom        EC    NA                1.5 lb A   *   4    NS         NS      NS   AN     1                                    C46, G06, H01(14)
through foliar., High volume ground.

                                             WP    NA                1.5 lb A   *   4    NS         NS      NS   AN     1                                    C46, G20, H01(14)

Low volume spray (concentrate)., Prebloom    EC    NA                1.5 lb A   *   4    NS         NS      NS   AN     1                                    C46, G06, H01(14)
through foliar., Low volume ground.

                                             WP    NA                1.5 lb A   *   4    NS         NS      NS   AN     1                                    C46, G20, H01(14)

CHERRY                                                                   Use Group: TERRESTRIAL FOOD CROP

High volume spray (dilute)., Foliar., High   EC    NA                1.5 lb A   *  NS    NS         NS      NS   AN     1                                    C46, G06, H01(14)
volume ground.

                                             WP    NA                1.5 lb A   *   2    NS         NS      NS   AN     1                                    C46, G20, H01(14)

Low volume spray (concentrate)., Foliar.,    EC    NA                1.5 lb A   *  NS    NS         NS      NS   AN     1                                    C46, G06, H01(14)
Low volume ground.

                                             WP    NA                1.5 lb A   *   2    NS         NS      NS   AN     1                                    C46, G20, H01(14)

CITRUS FRUITS                                                            Use Group: TERRESTRIAL FOOD+FEED CROP

High volume spray (dilute)., Foliar., High   EC    NA                  4 lb A   *  NS  2/1 yr       NS      NS   60     1                                    C46, G06, H01(7)
volume ground.

                                             WP    NA                  4 lb A   *  NS  2/1 yr       NS      NS   60     1                                    C46, G20, H01(7)

Low volume spray (concentrate)., Foliar.,    EC    NA                  2 lb A   *  NS  2/1 yr       NS      NS   60     1                                    C46, G06, H01(7)
Low volume ground.

                                             WP    NA                  2 lb A   *  NS  2/1 yr       NS      NS   60     1                                    C46, G20, H01(7)
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EGGPLANT                                                                 Use Group: TERRESTRIAL FOOD CROP

Low volume spray (concentrate)., Foliar.,    EC    NA                  2 lb A   *   3    NS         NS    6 lb   AN     1                                    C46, G06, H01(3)
Low volume ground.

                                             WP    NA                  2 lb A   *   3    NS         NS    6 lb   AN     1                                    C46, G20, H01(3)

GRAPES                                                                   Use Group: TERRESTRIAL FOOD+FEED CROP

High volume spray (dilute)., Foliar., High   EC    NA               1.25 lb A   *   2    NS         NS      NS   21     1                                    C46, G06, H01(28)
volume ground.

                                             WP    NA               1.25 lb A   *   2    NS         NS      NS   21     1                                    C46, G20, H01(28)

Low volume spray (concentrate)., Foliar.,    EC    NA               1.25 lb A   *   2    NS         NS      NS   21     1                                    C46, G06, H01(28)
Low volume ground.

                                             WP    NA               1.25 lb A   *   2    NS         NS      NS   21     1                                    C46, G20, H01(28)

NECTARINE                                                                Use Group: TERRESTRIAL FOOD CROP

High volume spray (dilute)., Foliar., High   EC    NA                  1 lb A   *   2    NS         NS      NS   AN     1                                    C46, G06, H01(14)
volume ground.

                                             WP    NA                  1 lb A   *   2    NS         NS      NS   AN     1                                    C46, G20, H01(14)

Low volume spray (concentrate)., Foliar.,    EC    NA                  1 lb A   *   2    NS         NS      NS   AN     1                                    C46, G06, H01(14)
Low volume ground.

                                             WP    NA                  1 lb A   *   2    NS         NS      NS   AN     1                                    C46, G20, H01(14)

PAPAYA                                                                   Use Group: TERRESTRIAL FOOD CROP

High volume spray (dilute)., Foliar., High   WP    NA                  1 lb A   *   9    NS         NS      NS   30     1                    CA              C46, G20, H01(7)
volume ground.

PEACH                                                                    Use Group: TERRESTRIAL FOOD CROP

High volume spray (dilute)., Foliar., High   EC    NA                  1 lb A   *   2    NS         NS      NS   AN     1                                    C46, G06, H01(14)
volume ground.

                                             WP    NA                  1 lb A   *   2    NS         NS      NS   AN     1                                    C46, G20, H01(14)

Low volume spray (concentrate)., Foliar.,    EC    NA                  1 lb A   *   2    NS         NS      NS   AN     1                                    C46, G06, H01(14)
Low volume ground.

                                             WP    NA                  1 lb A   *   2    NS         NS      NS   AN     1                                    C46, G20, H01(14)
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PEAR                                                                     Use Group: TERRESTRIAL FOOD CROP

High volume spray (dilute)., Prebloom        EC    NA                1.5 lb A   *   4    NS         NS      NS   AN     1                                    C46, G06, H01(14)
through foliar., High volume ground.

                                             WP    NA                1.5 lb A   *   4    NS         NS      NS   AN     1                                    C46, G20, H01(14)

Low volume spray (concentrate)., Prebloom    EC    NA                1.5 lb A   *   4    NS         NS      NS   AN     1                                    C46, G06, H01(14)
through foliar., Low volume ground.

                                             WP    NA                1.5 lb A   *   4    NS         NS      NS   AN     1                                    C46, G20, H01(14)

PECAN                                                                    Use Group: TERRESTRIAL FOOD CROP

High volume spray (dilute)., Foliar., High   EC    NA               1.25 lb A   *   2    NS         NS      NS   AN     1                                    C46, G06, H01(14)
volume ground.

                                             WP    NA               1.25 lb A   *   2    NS         NS      NS   AN     1                                    C46, G20, H01(14)

Low volume spray (concentrate)., Foliar.,    EC    NA               1.25 lb A   *   2    NS         NS      NS   AN     1                                    C46, G06, H01(14)
Low volume ground.

                                             WP    NA               1.25 lb A   *   2    NS         NS      NS   AN     1                                    C46, G20, H01(14)

PLUM                                                                     Use Group: TERRESTRIAL FOOD CROP

High volume spray (dilute)., Foliar., High   EC    NA                  1 lb A   *   2    NS         NS      NS   AN     1                                    C46, G06, H01(14)
volume ground.

                                             WP    NA                  1 lb A   *   2    NS         NS      NS   AN     1                                    C46, G20, H01(14)

Low volume spray (concentrate)., Foliar.,    EC    NA                  1 lb A   *   2    NS         NS      NS   AN     1                                    C46, G06, H01(14)
Low volume ground.

                                             WP    NA                  1 lb A   *   2    NS         NS      NS   AN     1                                    C46, G20, H01(14)

PRUNE                                                                    Use Group: TERRESTRIAL FOOD CROP

High volume spray (dilute)., Foliar., High   EC    NA                  1 lb A   *   2    NS         NS      NS   AN     1                                    C46, G06, H01(14)
volume ground.

                                             WP    NA                  1 lb A   *   2    NS         NS      NS   AN     1                                    C46, G20, H01(14)

Low volume spray (concentrate)., Foliar.,    EC    NA                  1 lb A   *   2    NS         NS      NS   AN     1                                    C46, G06, H01(14)
Low volume ground.

                                             WP    NA                  1 lb A   *   2    NS         NS      NS   AN     1                                    C46, G20, H01(14)
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RASPBERRY (BLACK, RED)                                                   Use Group: TERRESTRIAL FOOD CROP

High volume spray (dilute)., Postharvest.,   EC    NA                  1 lb A   *   2    NS         NS      NS   21     NS   OR                              C46, H01(7)
High volume ground.

                                             EC    NA                  1 lb A   *   2    NS         NS      NS   21     NS   WA                              C46, H01(7)

                                             WP    NA                  1 lb A   *   2    NS         NS      NS   21     NS   OR                              C46, H01(7)

                                             WP    NA                  1 lb A   *   2    NS         NS      NS   21     NS   WA                              C46, H01(7)

High volume spray (dilute)., Preharvest.,    EC    NA                  1 lb A   *   3    NS         NS      NS   21     NS   OR                              C46, H01(7)
High volume ground.

                                             EC    NA                  1 lb A   *   3    NS         NS      NS   21     NS   WA                              C46, H01(7)

                                             WP    NA                  1 lb A   *   3    NS         NS      NS   21     NS   OR                              C46, H01(7)

                                             WP    NA                  1 lb A   *   3    NS         NS      NS   21     NS   WA                              C46, H01(7)

STRAWBERRY                                                               Use Group: TERRESTRIAL FOOD CROP

High volume spray (dilute)., Foliar., High   EC    NA                  1 lb A   *   4    NS         NS      NS   AN     1                                    C46, G06, H01(1)
volume ground.

                                             WP    NA                  1 lb A   *   4    NS         NS      NS   AN     1                                    C46, G20, H01(1)

Low volume spray (concentrate)., Foliar.,    EC    NA                  1 lb A   *   4    NS         NS      NS   AN     1                                    C46, G06, H01(1)
Low volume ground.

                                             WP    NA                  1 lb A   *   4    NS         NS      NS   AN     1                                    C46, G20, H01(1)

WALNUT (ENGLISH/BLACK)                                                   Use Group: TERRESTRIAL FOOD CROP

High volume spray (dilute)., Foliar., High   EC    NA               1.25 lb A   *   2    NS         NS      NS   AN     1                                    C46, G06, H01(14)
volume ground.

                                             WP    NA               1.25 lb A   *   2    NS         NS      NS   AN     1                                    C46, G20, H01(14)

Low volume spray (concentrate)., Foliar.,    EC    NA               1.25 lb A   *   2    NS         NS      NS   AN     1                                    C46, G06, H01(14)
Low volume ground.

                                             WP    NA               1.25 lb A   *   2    NS         NS      NS   AN     1                                    C46, G20, H01(14)

NON-FOOD/NON-FEED
_______________________________________________________________________________________________________________________________________________________________________________
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CHRISTMAS TREE PLANTATIONS                                               Use Group: TERRESTRIAL NON-FOOD CROP

Low volume spray (concentrate)., Foliar.,    EC    NA                  1 lb A   *   1    NS         NS      NS   NS     NS   OR                              C46
Aircraft.

                                             EC    NA                  1 lb A   *   1    NS         NS      NS   NS     NS   WA                              C46

Spray., Foliar., Airblast.                   EC    NA                  1 lb A   *   1    NS         NS      NS   NS     NS   OR                              C46

                                             EC    NA                  1 lb A   *   1    NS         NS      NS   NS     NS   WA                              C46

ORNAMENTAL AND/OR SHADE TREES                                            Use Group: GREENHOUSE NON-FOOD CROP

High volume spray (dilute)., Foliar., High   EC    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G06
volume ground.

High volume spray (dilute)., Nurserystock.,  EC    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G06
High volume ground.

                                                                         Use Group: TERRESTRIAL NON-FOOD CROP

High volume spray (dilute)., Foliar., High   EC    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G06
volume ground.

                                             WP    NA                      UC   *  NS  4/1 yr       NS      NS   AN     1                                    C46, G20

High volume spray (dilute)., Nurserystock.,  EC    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G06
High volume ground.

                                                                         Use Group: TERRESTRIAL NON-FOOD+OUTDOOR RESIDENTIAL

Soil treatment., Foliar., Hose-end sprayer.  EC    NA                      UC   *  NS    NS         NS      NS   21     NS

Soil treatment., Foliar., Power sprayer.     EC    NA                      UC   *  NS    NS         NS      NS   21     NS

Soil treatment., Foliar., Tank-type sprayer. EC    NA                      UC   *  NS    NS         NS      NS   21     NS

Spray., Foliar., Hose-end sprayer.           EC    NA                      UC   *  NS    NS         NS      NS   7      NS

Spray., Foliar., Power sprayer.              EC    NA                      UC   *  NS    NS         NS      NS   7      NS

Spray., Foliar., Tank-type sprayer.          EC    NA                      UC   *  NS    NS         NS      NS   7      NS

                                                                         Use Group: TERRESTRIAL+GREENHOUSE NON-FOOD CROP

High volume spray (dilute)., Foliar., High   WP    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G20
volume ground.
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ORNAMENTAL AND/OR SHADE TREES (con't)                                    Use Group: TERRESTRIAL+GREENHOUSE NON-FOOD CROP (con't)

High volume spray (dilute)., Nurserystock.,  WP    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G20
High volume ground.

ORNAMENTAL HERBACEOUS PLANTS                                             Use Group: GREENHOUSE NON-FOOD CROP

High volume spray (dilute)., Foliar., High   EC    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G06
volume ground.

High volume spray (dilute)., Nurserystock.,  EC    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G06
High volume ground.

                                                                         Use Group: TERRESTRIAL NON-FOOD CROP

High volume spray (dilute)., Foliar., High   EC    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G06
volume ground.

                                             WP    NA                      UC   *  NS  4/1 yr       NS      NS   AN     1                                    C46, G20

High volume spray (dilute)., Nurserystock.,  EC    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G06
High volume ground.

                                                                         Use Group: TERRESTRIAL NON-FOOD+OUTDOOR RESIDENTIAL

Soil treatment., Foliar., Hose-end sprayer.  EC    NA                      UC   *  NS    NS         NS      NS   21     NS

Soil treatment., Foliar., Power sprayer.     EC    NA                      UC   *  NS    NS         NS      NS   21     NS

Soil treatment., Foliar., Tank-type sprayer. EC    NA                      UC   *  NS    NS         NS      NS   21     NS

Spray., Foliar., Hose-end sprayer.           EC    NA                      UC   *  NS    NS         NS      NS   7      NS

                                             EC    NA                      UC   *  NS    NS         NS      NS   AN     NS

Spray., Foliar., Power sprayer.              EC    NA                      UC   *  NS    NS         NS      NS   7      NS

                                             EC    NA                      UC   *  NS    NS         NS      NS   AN     NS

Spray., Foliar., Tank-type sprayer.          EC    NA                      UC   *  NS    NS         NS      NS   7      NS

                                             EC    NA                      UC   *  NS    NS         NS      NS   AN     NS

                                                                         Use Group: TERRESTRIAL+GREENHOUSE NON-FOOD CROP

High volume spray (dilute)., Foliar., High   WP    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G20
volume ground.
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_______________________________________________________________________________________________________________________________________________________________________________
SITE Application Type, Application        Form(s)  Min. Appl.      Max. Appl. Soil Max. # Apps Max. Dose [(AI   Min.  Restr.     Geographic Limitations      Use
  Timing, Application Equipment  _                 Rate (AI un-      Rate (AI Tex. @ Max. Rate unless noted    Interv Entry   Allowed           Disallowed   Limitations
  Surface Type (Antimicrobial only) & Effica-      less noted    unless noted Max. /crop /year otherwise)/A]   (days) Interv                                 Codes
  cy Influencing Factor (Antimicrobial only)       otherwise)      otherwise) Dose cycle       /crop    /year         [day(s)]
                                                                                               cycle

USES ELIGIBLE FOR REREGISTRATION

NON-FOOD/NON-FEED (con't)
_______________________________________________________________________________________________________________________________________________________________________________

ORNAMENTAL HERBACEOUS PLANTS (con't)                                     Use Group: TERRESTRIAL+GREENHOUSE NON-FOOD CROP (con't)

High volume spray (dilute)., Nurserystock.,  WP    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G20
High volume ground.

ORNAMENTAL NONFLOWERING PLANTS                                           Use Group: GREENHOUSE NON-FOOD CROP

High volume spray (dilute)., Foliar., High   EC    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G06
volume ground.

High volume spray (dilute)., Nurserystock.,  EC    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G06
High volume ground.

                                                                         Use Group: TERRESTRIAL NON-FOOD CROP

High volume spray (dilute)., Foliar., High   EC    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G06
volume ground.

                                             WP    NA                      UC   *  NS  4/1 yr       NS      NS   AN     1                                    C46, G20

High volume spray (dilute)., Nurserystock.,  EC    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G06
High volume ground.

                                                                         Use Group: TERRESTRIAL NON-FOOD+OUTDOOR RESIDENTIAL

Soil treatment., Foliar., Hose-end sprayer.  EC    NA                      UC   *  NS    NS         NS      NS   21     NS

Soil treatment., Foliar., Power sprayer.     EC    NA                      UC   *  NS    NS         NS      NS   21     NS

Soil treatment., Foliar., Tank-type sprayer. EC    NA                      UC   *  NS    NS         NS      NS   21     NS

Spray., Foliar., Hose-end sprayer.           EC    NA                      UC   *  NS    NS         NS      NS   7      NS

                                             EC    NA                      UC   *  NS    NS         NS      NS   AN     NS

Spray., Foliar., Power sprayer.              EC    NA                      UC   *  NS    NS         NS      NS   7      NS

                                             EC    NA                      UC   *  NS    NS         NS      NS   AN     NS

Spray., Foliar., Tank-type sprayer.          EC    NA                      UC   *  NS    NS         NS      NS   7      NS

                                             EC    NA                      UC   *  NS    NS         NS      NS   AN     NS

                                                                         Use Group: TERRESTRIAL+GREENHOUSE NON-FOOD CROP

High volume spray (dilute)., Foliar., High   WP    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G20
volume ground.
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_______________________________________________________________________________________________________________________________________________________________________________
SITE Application Type, Application        Form(s)  Min. Appl.      Max. Appl. Soil Max. # Apps Max. Dose [(AI   Min.  Restr.     Geographic Limitations      Use
  Timing, Application Equipment  _                 Rate (AI un-      Rate (AI Tex. @ Max. Rate unless noted    Interv Entry   Allowed           Disallowed   Limitations
  Surface Type (Antimicrobial only) & Effica-      less noted    unless noted Max. /crop /year otherwise)/A]   (days) Interv                                 Codes
  cy Influencing Factor (Antimicrobial only)       otherwise)      otherwise) Dose cycle       /crop    /year         [day(s)]
                                                                                               cycle

USES ELIGIBLE FOR REREGISTRATION

NON-FOOD/NON-FEED (con't)
_______________________________________________________________________________________________________________________________________________________________________________

ORNAMENTAL NONFLOWERING PLANTS (con't)                                   Use Group: TERRESTRIAL+GREENHOUSE NON-FOOD CROP (con't)

High volume spray (dilute)., Nurserystock.,  WP    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G20
High volume ground.

ORNAMENTAL WOODY SHRUBS AND VINES                                        Use Group: GREENHOUSE NON-FOOD CROP

High volume spray (dilute)., Foliar., High   EC    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G06
volume ground.

High volume spray (dilute)., Nurserystock.,  EC    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G06
High volume ground.

                                                                         Use Group: TERRESTRIAL NON-FOOD CROP

High volume spray (dilute)., Foliar., High   EC    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G06
volume ground.

                                             WP    NA                      UC   *  NS  4/1 yr       NS      NS   AN     1                                    C46, G20

High volume spray (dilute)., Nurserystock.,  EC    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G06
High volume ground.

                                                                         Use Group: TERRESTRIAL NON-FOOD+OUTDOOR RESIDENTIAL

Soil treatment., Foliar., Hose-end sprayer.  EC    NA                      UC   *  NS    NS         NS      NS   21     NS

Soil treatment., Foliar., Power sprayer.     EC    NA                      UC   *  NS    NS         NS      NS   21     NS

Soil treatment., Foliar., Tank-type sprayer. EC    NA                      UC   *  NS    NS         NS      NS   21     NS

Spray., Foliar., Hose-end sprayer.           EC    NA                      UC   *  NS    NS         NS      NS   7      NS

Spray., Foliar., Power sprayer.              EC    NA                      UC   *  NS    NS         NS      NS   7      NS

Spray., Foliar., Tank-type sprayer.          EC    NA                      UC   *  NS    NS         NS      NS   7      NS

                                                                         Use Group: TERRESTRIAL+GREENHOUSE NON-FOOD CROP

High volume spray (dilute)., Foliar., High   WP    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G20
volume ground.

High volume spray (dilute)., Nurserystock.,  WP    NA                      UC   *  NS    NS         NS      NS   AN     1                                    C46, G20
High volume ground.
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_______________________________________________________________________________________________________________________________________________________________________________

LEGEND
______

  HEADER ABBREVIATIONS
  Min. Appl. Rate (AI unless : Minimum dose for a single application to a single site.  System calculated.  Microbial claims only.
  noted otherwise)
  Max. Appl. Rate (AI unless : Maximum dose for a single application to a single site.  System calculated.
  noted otherwise)
  Soil Tex. Max. Dose        : Maximum dose for a single application to a single site as related to soil texture (Herbicide claims only).
  Max. # Apps @ Max. Rate    : Maximum number of Applications at Maximum Dosage Rate.  Example: "4 applications per year" is expressed as "4/1 yr"; "4 applications per 3  
                               years" is expressed as "4/3 yr"                                                                                                             
  Max. Dose [(AI unless      : Maximum dose applied to a site over a single crop cycle or year.  System calculated.
  noted otherwise)/A]
  Min. Interv (days)         : Minimum Interval between Applications (days)
  Restr. Entry Interv (days) : Restricted Entry Interval (days)

  SOIL TEXTURE FOR MAX APP. RATE
  *       : Non-specific
  C       : Coarse
  M       : Medium
  F       : Fine
  O       : Others

  FORMULATION CODES
  EC      : EMULSIFIABLE CONCENTRATE
  WP      : WETTABLE POWDER

  ABBREVIATIONS 
  AN      : As Needed
  NA      : Not Applicable
  NS      : Not Specified (on label)
  UC      : Unconverted due to lack of data (on label), or with one of following units: bag, bait, bait block, bait pack, bait station, bait station(s), block, briquet,    
            briquets, bursts, cake, can, canister, capsule, cartridges, coil, collar, container, dispenser, drop, eartag, grains, lure, pack, packet, packets, pad, part,   
            parts, pellets, piece, pieces, pill, pumps, sec, sec burst, sheet, spike, stake, stick, strip, tab, tablet, tablets, tag, tape, towelette, tray, unit, --       
            
  APPLICATION RATE
  DCNC    : Dosage Can Not be Calculated
  No Calc : No Calculation can be made
  W       : PPM calculated by weight
  V       : PPM Calculated by volume
  cwt     : Hundred Weight
  nnE-xx  : nn times (10 power -xx); for instance,  "1.234E-04" is equivalent to ".0001234"

  USE LIMITATIONS CODES
  C46 : Do not apply through any type of irrigation system.
  G06 : Do not feed or graze livestock on cover crops in treated areas.
  G20 : Do not feed or graze animals on cover crops in treated areas.
  H01 : __ day(s) preharvest interval.
  * NUMBER IN PARENTHESES REPRESENTS THE NUMBER OF TIME UNITS (HOURS,DAYS, ETC.) DESCRIBED IN THE LIMITATION.

  GEOGRAPHIC CODES
  CA  : California
  OR  : Oregon
  WA  : Washington
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APPENDIX B.  Table of the Generic Data Requirements
and Studies Used to Make the Reregistration Decision
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GUIDE TO APPENDIX B
Appendix B contains listings of data requirements which support the reregistration for active
ingredients within the case Fenbutatin-oxide covered by this Reregistration Eligibility Decision
Document. It contains generic data requirements that apply to Fenbutatin-oxide in all products,
including data requirements for which a "typical formulation" is the test substance.

The data table is organized in the following format:

1.  Data Requirement (Column 1).  The data requirements are listed in the order in
which they appear in 40 CFR Part 158.  the reference numbers accompanying each test refer
to the test protocols set in the Pesticide Assessment Guidelines, which are available from the
National Technical Information Service, 5285 Port Royal Road, Springfield, VA 22161 (703)
487-4650.

2.  Use Pattern (Column 2).  This column indicates the use patterns for which the data
requirements apply.  The following letter designations are used for the given use patterns:

A Terrestrial food
B Terrestrial feed
C Terrestrial non-food
D Aquatic food
E Aquatic non-food outdoor
F Aquatic non-food industrial
G Aquatic non-food residential
H Greenhouse food
I Greenhouse non-food
J Forestry
K Residential
L Indoor food
M Indoor non-food
N Indoor medical
O Indoor residential

3.  Bibliographic citation (Column 3).  If the Agency has acceptable data in its files,
this column lists the identifying number of each study.  This normally is the Master Record
Identification (MRID) number, but may be a "GS" number if no MRID number has been
assigned.  Refer to the Bibliography appendix for a complete citation of the study.
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APPENDIX B
Data Supporting Guideline Requirements for the Reregistration of Fenbutatin-Oxide

REQUIREMENT USE PATTERN CITATION(S)

PRODUCT CHEMISTRY

61-1 Chemical Identity All 40365801

61-2A Start. Mat. & Mnfg. Process All 00113071, 40365801, 40843601

61-2B Formation of Impurities All 00113071, 40365801

62-1 Preliminary Analysis All 40590501

62-2 Certification of limits All 40590501

62-3   Analytical Method All 00053791, 00113071, 00113078, 40590501

63-2 Color All 00113071, 40365801

63-3 Physical State All 00113071, 40365801, 40560901

63-4 Odor All 00113071, 40365801

63-5 Melting Point All 00113071, 40365801

63-6 Boiling Point All N/A

63-7 Density All 40365801

63-8 Solubility All 00113071, 40365801, 40696401

63-9 Vapor Pressure All 40365801

63-10 Dissociation Constant All N/A

63-11 Octanol/Water Partition All 40696402

63-12 pH All 40365801

63-13 Stability All 00113071, 40365801



Data Supporting Guideline Requirements for the Reregistration of Fenbutatin-Oxide

REQUIREMENT USE PATTERN CITATION(S)
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ECOLOGICAL EFFECTS

71-1A Acute Avian Oral - Quail/Duck A, B, C, I, K 00113073

71-2A Avian Dietary - Quail A, B, C, I, K 40473505

71-2B Avian Dietary - Duck A, B, C, K 00113074

71-4A Avian Reproduction - Quail A, B, C 41258901

71-4B Avian Reproduction - Duck A, B, C 41258902

72-1A Fish Toxicity Bluegill A, B, C, K 00113076, 40098001

72-1B Fish Toxicity Bluegill - TEP A, B, C 40473508

72-1C Fish Toxicity Rainbow Trout A, B, C, I, K 00113075; 40098001; 40473506

72-1D Fish Toxicity Rainbow Trout- TEP A, B, C, K 40473507

72-2A Invertebrate Toxicity A, B, C, I, K 40473509

72-2B Invertebrate Toxicity - TEP A, B, C, K 40473511

72-3A Estuarine/Marine Toxicity - Fish A, B, C 41483301

72-3B Estuarine/Marine Toxicity -
Mollusk

A, B, C 40590507

72-3C Estuarine/Marine Toxicity -
Shrimp

A, B, C 40590508

72-4A Early Life Stage Fish A, B, C 40473512

72-4B Life Cycle Invertebrate A, B, C 41551401

72-5 Life Cycle Fish A, B, C 40525901

72-6 Aquatic Organism Accumulation A, B, C 41551402

72-7B Actual Field - Aquatic Organisms A, B 42872101



Data Supporting Guideline Requirements for the Reregistration of Fenbutatin-Oxide

REQUIREMENT USE PATTERN CITATION(S)

77

141-1 Honey Bee Acute Contact A, B, C 00036935

TOXICOLOGY

81-1 Acute Oral Toxicity - Rat A 40709901

81-2 Acute Dermal Toxicity -
Rabbit/Rat

A 40709902

81-3 Acute Inhalation Toxicity - Rat A 40473502, 40473503

81-4 Primary Eye Irritation - Rabbit A 40709803, 40709805

81-5 Primary Dermal Irritation - Rabbit A 40709803, 40709905

81-6 Dermal Sensitization - Guinea Pig A 40709804, 40709806

82-1A 90-Day Feeding - Rodent A 00037582, 00067049, 00113001

82-1B 90-Day Feeding - Non-rodent A 00113002, 40977001, 41192401

82-2 21-Day Dermal - Rabbit/Rat A 40641201

83-1A Chronic Feeding Toxicity - Rodent A 00037582, 00067049, 00113001

83-1B Chronic Feeding Toxicity -         
Non-Rodent

A 00113002, 40977001, 41192401

83-2A Oncogenicity - Rat A 00037582, 00067049, 00113001

83-2B Oncogenicity - Mouse A 00037581, 00067048, 00113000

83-3A Developmental Toxicity - Rat A 00072693

83-3B Developmental Toxicity - Rabbit A 00049230, 00069880, 00079319

83-4 2-Generation Reproduction - Rat A 41540601

84-2A Gene Mutation (Ames Test) A 40473501, 40770601



Data Supporting Guideline Requirements for the Reregistration of Fenbutatin-Oxide

REQUIREMENT USE PATTERN CITATION(S)
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84-2B Structural Chromosomal
Aberration

A 40590502, 40590504

84-4 Other Genotoxic Effects A 40590503, 40590505

85-1 General Metabolism A 41069101

OCCUPATIONAL/RESIDENTIAL EXPOSURE

132-1A Foliar Residue Dissipation A 40083802

ENVIRONMENTAL FATE

161-1 Hydrolysis A, C, I, K 40790901

161-2 Photodegradation - Water A, C 40790902

161-3 Photodegradation - Soil A, C 40790903

162-1 Aerobic Soil Metabolism A, C, I, K 40257001

162-2 Anaerobic Soil Metabolism A, C 40257002

163-1 Leaching/Adsorption/Desorption A, C, I, K 40257003, 40257004

164-1 Terrestrial Field Dissipation A, C, K 41608501, 42074501

164-5 Long Term Soil Dissipation A, C, K 42896801

165-1 Confined Rotational Crop A 41520702

RESIDUE CHEMISTRY

171-4A Nature of Residue - Plants A 00113018

171-4B Nature of Residue - Livestock A 00113018, 00113020, 00113029, 00113078,
41183801



Data Supporting Guideline Requirements for the Reregistration of Fenbutatin-Oxide

REQUIREMENT USE PATTERN CITATION(S)
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171-4C Residue Analytical Methods -
Plants/Livestock

A 00026038, 00030349, 00045869, 00045870,
00069881, 00070506, 00077245, 00093721,
00105161, 00105203, 00105204, 00109280,
00112902, 00113018, 00113063, 00113078,
00130837, 00143694, 00145444, 00146038,
00148257, 00148733, 40750601, 40750602,
40750603, 40750604, 41110801, 41110802,
41110803, 41110804, 41110901, 41110902,
41520701, 42106801

171-4E Storage Stability A 00113063, 00113078, 00146308, 41110801,
41110901, 41520701, 42568701

171-4J Magnitude of Residues -
Meat/Milk/Poultry/Egg

A 00113078

171-4K Crop Field Trials A 00026038, 00030349, 00045869, 00069881,
00071183, 00077245, 00093721, 00105161,
00105203, 00105204, 00109280, 00112902,
00113018, 00113063, 00145444, 00146038,
00148257, 00148733, 00109280, 41110801,
41110802, 41110803, 41110804, 41110902


