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Dot per S WASHINGTON, D.C. 20460

OFFICE OF
PREVENTION, PESTICIDES
AND TOXIC SUBSTANCES

CERTIFIED MAIL

Dear Registrant:

| am pleased to announce that the Environmental Protection Agency has completed its
reregistration eligibility review and decisions on the pesticide chemical case asulam which
includes the active ingredients methyl sulfanilylcarbamate and the sodium salt of methyl
sulfanilylcarbamate. The enclosed Rereqgistration Eligibility Decision (RED) contains the
Agency's evaluation of the data base of these chemicals, its conclusions of the potential
human health and environmental risks of the current product uses, and its decisions and
conditions under which these uses and products will be eligible for reregistration. The RED
includes the data and labeling requirements for products for reregistration. It may also
include requirements for additional data (generic) on the active ingredients to confirm the risk
assessments.

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

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,
Jeffrey Billingslea at (703) 308-8004. Address any questions on required generic data to the
Special Review and Reregistration Division representative, Karen Jones at (703) 308-8047.

Sincerely yours,

Lois A. Rossi, Director
Specia Review
and Reregistration Division
Enclosures
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SUMMARY OF INSTRUCTIONS FOR RESPONDING TO
THE REREGISTRATION ELIGIBILITY DECISION (RED)

1. DATA CALL-IN (DCI) OR "90-DAY RESPONSE" --If generic data are required for
reregistration, a DCI letter will be enclosed describing such data. If product specific data are
required, another DCI letter will be enclosed listing such requirements. If both generic and
product specific data are required, a combined Generic and Product Specific letter will be
enclosed describing such data. Complete the two response forms provided with each DCI
letter (or four forms for the combined) by following the instructions provided. You must
submit the response formsfor each product and for each DCI within 90 days of the date
of thisletter (RED issuance date); otherwise, your product may be suspended.

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

3. APPLICATION FOR REREGISTRATION OR "8-MONTH RESPONSE" --Y ou
must submit the following itemsfor each product within eight months of the date of this
letter (RED issuance date).

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

b. Five copies of draft labeling which complies with the RED and current regulations
and requirements. Only make labeling changes which are required by the RED and current
regulations (40 CFR 156.10) and policies. Submit any other amendments (such as
formulation changes, or labeling changes not related to reregistration) separately. Y ou may
delete uses which the RED says are ineligible for reregistration. For further labeling
guidance, refer to the labeling section of the EPA publication "General Information on
Applying for Registration in the U.S., Second Edition, August 1992" (available from the
National Technical Information Service, publication #PB92-221811; telephone number 703-
487-4650).

c. Generic or Product Specific Data. Submit all datain aformat which complies
with PR Notice 86-5, and/or submit citations of data already submitted and give the EPA
identifier (MRID) numbers. Before citing these studies, you must make sur e 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
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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 8158.175) or (2) provide certified limits that are supported by the analysis
of five batches. If you choose the second option, you must submit or cite the data for the five
batches along with a certification statement as described in 40 CFR 8158.175(e). A copy of
the CSF is enclosed; follow the instructions on its back.

e. Certification With Respect to Data Compensation Requirements. Complete
and sign EPA form 8570-31 for each product.

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

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

By U.S. Mail:

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

EPA, 401 M St. SW.

Washington, D.C. 20460-0001

By express:

Document Processing Desk (RED-SRRD-PRB)
Office of Pesticide Programs (7504C)
Room 266A, Crystal Mall 2
1921 Jefferson Davis Hwy.

Arlington, VA 22202

6. EPA'S REVIEW S--EPA will screen all submissions for completeness; those which are
not complete will be returned with arequest for corrections. EPA will try to respond to data
waiver and time extension requests within 60 days. EPA will also try to respond to all 8-
month submissions with afinal reregistration determination within 14 months after the RED
has been issued.
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GLOSSARY OF TERMSAND ABBREVIATIONS

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

AE Acid Equivalent

ai. Active Ingredient

ARC Anticipated Residue Contribution

CAS Chemical Abstracts Service

Cl Cation

CNS Central Nervous System

CSF Confidential Statement of Formula

DFR Dislodgeable Foliar Residue

DRES Dietary Risk Evaluation System

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

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

EP End-Use Product

EPA U.S. Environmental Protection Agency

FDA Food and Drug Administration

FIFRA Federal Insecticide, Fungicide, and Rodenticide Act

FFDCA Federal Food, Drug, and Cosmetic Act

FOB Functional Observation Battery

GLC Gas Liquid Chromatography

GM Geometric Mean

GRAS Generally Recognized as Safe as Designated by FDA

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

HDT Highest Dose Tested

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

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

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

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

LEL Lowest Effect Level

LOC Level of Concern

LOD Limit of Detection

LOEL Lowest Observed Effect Level

MATC Maximum A cceptable Toxicant Concentration

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

po/g Micrograms Per Gram

mg/L Milligrams Per Liter

MOE Margin of Exposure

MP Manufacturing-Use Product

MPI Maximum Permissible Intake

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

N/A Not Applicable

NOEC No effect concentration
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GLOSSARY OF TERMSAND ABBREVIATIONS

NPDES National Pollutant Discharge Elimination System

NOEL No Observed Effect Level

NOAEL No Observed Adverse Effect Level

oP Organophosphate

OoPP Office of Pesticide Programs

PADI Provisional Acceptable Daily Intake

PAG Pesticide Assessment Guideline

PAM Pesticide Analytical Method

PHED Pesticide Handler's Exposure Data

ppb Parts Per Billion

PPE Personal Protective Equipment

ppm Parts Per Million

PRN Pesticide Registration Notice

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

RED Reregistration Eligibility Decision

REI Restricted Entry Interval

RfD Reference Dose

RS Registration Standard

SLN Special Local Need (Registrations Under Section 24 (c) of FIFRA)

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

TEP Typica End-Use Product

TGAI Technical Grade Active Ingredient

TLC Thin Layer Chromatography

TMRC Theoretical Maximum Residue Contribution

torr A unit of pressure needed to support a column of mercury 1 mm high under standard conditions.
FAO/WHO Food and Agriculture Organization/World Health Organization

WP Wettable Powder

WPS Worker Protection Standard
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EXECUTIVE SUMMARY

Rereqistration Decision

This Reregistration Eligibility Decision document (RED) addresses the reregistration
eligibility of the pesticide asulam (methyl sulfanilylcarbamate) and sodium salt of asulam
(sodium salt of methyl sulfanilylcarbamate). The risk assessments and data requirementsin
this document that refer to asulam also include the sodium salt of asulam.

Based on the reviews of the generic data for the active ingredients asulam and its
sodium salt, the Agency has reviewed information on the health effects of asulam and its
sodium salt and on its potential for causing adverse effects in fish and wildlife and the
environment. Based on this information, the Agency concludes that products containing
asulam for the registered uses on Christmas tree plantations, ornamentals, turf, and non-
cropland will not cause unreasonable risk to humans or the environment, and are eligible for
reregistration. However, at this time, the Agency is unable to make areregistration eligibility
decision for the use of asulam on sugar cane.

Residue data submitted for reregistration showed that sugarcane concentrates in the
processed feed commodity, blackstrap molasses. Under the Delaney clause of the Federal
Food, Drug, and Cosmetic Act (FFDCA), the Agency may be barred from establishing afeed
additive regulation (tolerance) for blackstrap molasses because asulam may be found to be an
animal carcinogen within the meaning of the Delaney clause. The Agency has committed to
revoking the underlying raw agricultural commodity tolerance where food/feed additive
tolerances have been established or need to be established but cannot because of Delaney. As
part of a settlement agreement in a recent lawsuit, the Agency agreed to complete these
revocations by the year 2000. During the 5 years before final revocation, the Agency believes
it isimportant to amend the existing raw agricultural commaodity tolerance on sugarcane to
reflect new residue data. The Agency will also establish new meat, milk, and meat by-
product tolerances. Current residue data suggest the existing tolerance should be raised to 15
ppm from 0.1 ppm. However, the registrant is submitting further additional data reflecting
longer PHI's and more accurate timing of applications which will likely result in atolerance
level lower than the 15 ppm. After reviewing these data, the Agency will establish a new
sugarcane tolerance and require the registrant to petition for new meat, milk, and meat by-
product tolerances. These actions will prevent possible overtolerance situations and should
reduce any public confusion regarding dietary risks associated with a crop or commodity
seizure.

In addition, the Agency will also review blackstrap molasses as part of its new policy
regarding implementation of Delaney that was recently published in the Federal Register as a
response to the National Food Processors Association petition (June 14, 1995; 60 FR 31300).
The Agency will determine if blackstrap molassesis "ready-to-eat" as an animal feed. If
dilution with other feed items is necessary before animal consumption, and subsequent
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dilution lowers the level of asulam in the diluted feed mixture to the level of the raw
agricultural commodity tolerance, then a processed feed tolerance will not be necessary.
Then the new sugarcane tolerance and new meat, milk and meat by-product tolerances will
not be revoked.

Asulam exceeds the levels of concern (LOCs) for endangered and non-endangered
terrestrial and semi-aquatic plants for all uses. For non-cropland uses, asulam exceeds LOCs
for endangered and non-endangered aguatic plants. In addition, asulam exceeds the level of
concern for ground water and the Agency also has some moderate concerns regarding surface
water. The Agency isrequiring additional environmental fate and ecological effects data to
confirm the environmental and ecological risk assessment for all uses of asulam.

Several risk mitigation measures are being required for asulam. These measures
include the following:

- prohibiting the aerial uses of asulam for non-cropland and Christmas trees use sites
- clarifying the non-cropland use to limit 1 gallon/A rate, 1 application/season

- clarifying the Christmas tree uses to limit 1 application/season

- clarifying the turf use to limit use to state sod farms only and 1 application/season

These risk mitigation measures would reduce the amount of asulam entering the
environment. Based on asulam's potential to contaminate surface water and to leach to
ground water, the Agency is requiring a ground water label advisory and a surface water
advisory for all asulam product registrations. Also, long term monitoring is necessary in and
near areas where asulam is used. In addition, the registrant is required to clarify the
environmental fate assessment methodology and the uncertainty associated with the extraction
technique and recovery of asulam from the laboratory versus the field studies.

Backaground I nfor mation

Asulam (methyl sulfanilylcarbamate) is a selective postemergent systemic carbamate
herbicide registered for the control of avariety of annual grasses and broadleaf weeds on
sugarcane, Christmas tree plantations, ornamentals, turf (St. Augustinegrass and
Bermudagrass) and non-cropland uses (boundary fences, fencerows, hedgerows, lumberyards,
storage areas and industrial plant sites, and warehouse lots). Sugarcane is the mgjor use site
for asulam. The registered modes of application are aerial or ground spray, broadcast, band,
and spot treatment. The only end-use formulation of asulam is the sodium salt of asulam
(sodium salt of methyl sulfanilylcarbamate) which is formulated as soluble concentrate/liquid
(36.2% a.i.) There are currently 3 end-use products and 1 technical product registered for
asulam.

Asulam was initially registered as a pesticide in 1975. Technical asulam is currently
being produced in England by Rhone-Poulenc Inc. A Registration Standard for Asulam was

Vi
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issued in December 1987 (NTIS# PB88-168588). The Registration Standard summarized
available data supporting the registrations of products containing asulam. The Registration
Standard also required the submission of product chemistry, residue chemistry, toxicology,
ecological effects and environmental fate studies.

In 1989, Rhone-Poulenc voluntarily deleted the ditchbank use of asulam; therefore,
data for the ditchbank use required in the 1987 Registration Standard to support an aquatic
nonfood industrial use pattern are no longer required. In 1991, a Data Call-In (DCI) was
issued for asulam requiring the submission of neurotoxicity, plant protection, animal feeding,
dermal mixer/loader exposure and inhalation mixer/loader exposure studies. This RED
reflects a reassessment of all data that were submitted in response to the Registration Standard
and the subsequent DCI.

Supporting Rationales for Reregistration Decision

® Health Effects

Asulam is classified as Category 1V for acute oral toxicity, acute inhalation toxicity
and primary dermal irritation; Category |11 for acute dermal toxicity and primary eye
irritation. Asulam is also anonsensitizer. The Agency classified asulam as a Group C,
possible human carcinogen, based on thyroid and adrenal tumorsin the rat study. The
Agency has decided not to quantify the carcinogenic risk by low dose linear extrapolation.

The Reference Dose (RfD) is 0.36 mg/kg/day based on a chronic dietary feeding study
inrats. The No Observed Effect Level (NOEL) in this study was 36 mg/kg/day, based on
thyroid follicular hyperplasiaat 180 and 953 mg/kg/day. An uncertainty factor of 100 was
used to account for inter-species extrapolation and intra-species variability. The chronic
dietary exposure to the general population is expected to be 3.85% of the RfD. Of the
standard subgroups analyzed by the Dietary Risk Evaluation System (DRES), the exposures
for the two highest exposed subgroups, children (1-6 years old) and non-nursing infants (<1
year old), are 3.48 x 10 and 2.64 x 102 mg/kg body weight/day, respectively. These
exposure values represent 9.7% and 7.3% of the RfD, respectively. Therefore, the Agency
does not have concern for chronic dietary exposure to asulam since the RfD is not exceeded
for either the general population or any subgroup.

The Agency does not have concerns for developmental or reproductive toxicity
associated with oral exposure to asulam. There is no acute dietary toxicological endpoint of
concern (the NOEL in the developmental toxicity study in ratsis 1000 mg/kg/day). Thereis
no toxicological endpoint of concern for short term or intermediate term occupational or
residential exposure (the NOEL in the 21-day dermal toxicity is 1000 mg/kg/day). Therefore,
neither an acute dietary risk assessment nor a short term or intermediate worker exposure or
risk assessment was performed.

Vil
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The Health Effects Division (HED) Metabolism Committee determined that although
the metabolites hydroquinone/quinone are of toxicological concern, these compounds are
naturally occurring plant constituents and the levels of hydroquinone/quinone present in the
treated sugarcane, cane sugar, and molasses may not represent a significantly different risk
than naturally occurring levels of hydroguinone/quinone. The residues for regulation and risk
assessment are the parent compound, asulam, and all metabolites containing the sulfanilamide
moiety.

The qualitative nature of asulam residue in plants, ruminants, and poultry is adequately
understood. The Agency is requiring a new plant metabolism study on sugarcane to confirm
the levels of hydroquinone and quinone contributed to the existing background levels
resulting from the use of asulam.

Previously submitted crop field trial dataindicate that residues in excess of tolerances
(15 ppm) occur in/on sugarcane following treatment at the maximum registered rates. The
registrant has committed to supporting alower tolerance for sugarcane based upon lower
application rates and longer PHI's which would change the tolerance to a level lower than 15
ppm but greater than 0.1 ppm. Residue data submitted for reregistration showed that
sugarcane concentrates in the processed feed commodity, blackstrap molasses. A feed
additive regulation for residues of asulam in blackstrap molasses is needed. However, under
the Delaney clause of the Federal Food, Drug, and Cosmetic Act (FFDCA), the Agency may
be barred from establishing a feed additive regulation (tolerance) for blackstrap molasses
because asulam may be found to be an animal carcinogen within the meaning of the Delaney
clause. The Agency has committed to revoking the underlying raw agricultural commodity
tolerance where food/feed additive tolerances have been established or need to be established
but cannot because of Delaney. The Agency also is establishing new meat, milk, and meat
by-product tolerances.

A confined rotational crop study utilizing radiolabeled asulam isrequired (GLN 165-
1). The study is essential to determine the nature of the residue in secondary crops and to
determine total residue levels at various plantback intervals. The presence/absence of
guinone and hydroquinone in the radiolabeled residue must be established.

e Occupational and Residential Exposure

There is the potential for handler (mixer/loader/applicator, etc.) exposure and post-
application exposure for the usual use-patterns associated with asulam; however, there are no
toxicological endpoints of concern for the short to intermediate term occupational exposure.
There are no residential uses for asulam; therefore, no exposure or risk is expected from
asulam to homeowners.

The Agency isrequiring arestricted entry interval (REI) of 12 hours for uses within
the scope of the WPS.  This 12 hour REI is the minimum acceptable REI for asulam. There

viii
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are no special toxicological concerns about asulam that warrant the establishment of active-
ingredient-based minimum personal protective equipment (PPE) requirements.

® Environmental Fate

The environmental fate assessment is considered preliminary because of contradictory
data. Although thereisalack of acceptable terrestrial field dissipation data, the Agency has
concerns about the integrity of datafor key laboratory studies. Based on supplemental data, it
appears that asulam is highly mobile and has a strong potential to leach into ground water or
move offsite into surface water. Also, based on available data (including those from
unreliable studies), asulam has the following characteristics: 1) highly to very highly soluble,
2) stable in water without light, 3) unstable in water and on soil under light; however, small
amounts of asulam were detected in surface water, 4) relatively unstable in soil under aerobic
conditions, 5) very stable in soil and sediment under anaerobic conditions, 6) very mobilein
soil, 7) not volatile, and 8) does not accumulate in fish.

The Agency isrequiring additional storage stability data (aerobic soil metabolism and
anaerobic soil/aguatic metabolism) to validate the results of the laboratory studies and to
assess the need for the field dissipation study. In addition, a groundwater label advisory and a
surfacewater label advisory are required. Due to concerns about the off-target damage by the
aerial application of asulam, spray drift data (droplet size spectrum and drift field evaluation)
and alabel advisory are also required.

® Ecological Effects

Technical asulam is practically nontoxic to freshwater fish and slightly toxic to
freshwater invertebrates. Also, asulam is practically nontoxic to estuarine/marine species,
honeybees, and small mammals. Chronic effects to avian species and aquatic invertebrate
cannot be fully assessed due to lack of adequate data. However, based on the overall low risk
asulam poses to aguatic and avian species, the Agency does not expect that asulam will pose a
high chronic risk to aquatic invertebrates or avian species. The Agency isrequiring a
confirmatory aquatic invertebrate life cycle study. The Agency is not requiring avian
reproduction studies due to the extremely short photolytic half-life (approximately 2 hours)
and in acute studies, the practically non-toxic nature of asulam to birds and mammals.

Levels of concern from all uses of asulam have been exceeded for endangered and
non-endangered terrestrial and semi-aquatic plants. For non-cropland uses, asulam exceeds
levels of concern for endangered and non-endangered aquatic plants. Risk to nontarget plants
cannot be assessed due to the lack of adequate data. High risk to nontarget plantsis likely,
based on the herbicidal properties of asulam. The Agency is requiring additional
phytotoxicity datato complete the nontarget plants risk assessment for asulam.
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In summary, based on the information currently available to the Agency, all uses of
asulam are eligible for reregistration, with the exception of sugar cane. Furthermore, the
Agency isrequiring that additional confirmatory data be submitted to fulfill the generic data
requirements for reregistration of asulam.

Acute Aguatic Invertebrate Toxicity - Daphnia magna
Aerobic Soil Metabolism

Anaerobic Soil and Aquatic Metabolism

Droplet Size Spectrum

Drift Field Evaluation

Directions for Use - Label amendment (lower application rate and/or longer PHI)
Plant M etabolism Study

Magnitude of Residue - Sugarcane

Confined Rotational Crop

After reviewing additional field trial data for sugarcane, the Agency will establish a
new sugarcane tolerance and require the registrant to petition for the new meat, milk, and
meat by-product tolerances.

Certain data are not part of thereregistration target database for asulam, but
are also required:

Seedling emergence - soybeans and radish
V egetative vigor - cucumber and onion

Before reregistering the products containing asulam, 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 for all products containing
asulam. The product specific data include product chemistry for each registration and acute
toxicity testing. After reviewing all 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.
However, those products which bear uses of this or any other active ingredients which have
not been determined to be eligible for reregistration will be reregistered only when such uses
and active ingredients are determined to be eligible for reregistration.
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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 phaseis areview by the U.S. Environmental Protection Agency (referred to as "the
Agency") of all data submitted to support reregistration.

FIFRA Section 4(g)(2)(A) states that in Phase 5 "the Administrator shall determine
whether pesticides containing such active ingredient are eligible for reregistration” before
calling in data on products and either reregistering products or taking "other appropriate
regulatory action." Thus, reregistration involves a thorough review of the scientific data base
underlying a pesticide's registration. The purpose of the Agency's review is to reassess the
potential hazards arising from the currently registered uses of the pesticide; to determine the
need for additional data on health and environmental effects; and to determine whether the
pesticide meets the "no unreasonable adverse effects” criterion of FIFRA.

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

The following active ingredients are covered by this Reregistration Eligibility
Decision:

° Common Name: Asulam

° Chemical Name: Methyl sulfanilylcarbamate
° Chemical Family: Carbamate

° CASRegistry Number: 3337-71-1

° OPP Chemical Code: 106901

° Empirical Formula: CgH,(N,O,S

° Trade and Other Names: Asulox®

° Basic Manufacturer: Rhone Poulenc

° Common Name: Sodium salt of asulam

° Chemical Name: Sodium salt of methy! sulfanilylcarbamate
° Chemical Family: Carbamate

° CAS Registry Number: 2302-17-2

° OPP Chemical Code: 106902

° Empirical Formula: CgH N,NaO,S

° Trade and Other Names: Asulox®

° Basic Manufacturer: Rhone Poulenc

B. Use Profile

The following isinformation on the currently registered uses with an overview
of use sites and application methods. Technical asulam is aformulating use only
product. A detailed table of these uses of asulam and its sodium salt isin Appendix A.

For asulam and its sodium salt:

Type of Pesticide: Herbicide

Use Sites: Terrestrial Food + Feed Crop
Sugarcane

Terrestrial NonFood Crop
Christmas tree plantations; industrial areas (outdoor);
nonagricultural uncultivated areas/soils; rights-of-




way/fencerows/ hedgrerows, ornamental and/or shade trees;
ornamental lawns and turf; ornamental woody shrubs and vines

Target Pests: fern: western brackenfern; broadleaves. marestail,
horseweed; grasses: alexandergrass, barnyardgrass,
broadleaf panicum, bullgrass, crabgrass, foxtail,
goosegrass, itchgrass, johnsongrass, paragrass, sandbur

Formulation Types Registered:
Single active ingredient (asulam)
86.4% a.i. technical (manufacturing-use product)

Single active ingredient (sodium salt of asulam)
36.2% soluble concentrate/liquid

Method and Rates of Application:

Sodium salt of asulam (Soluble concentrate/liquid)

Apply to sugarcane as broadcast, band, or spot treatment with ground
equipment or broadcast by air at 3.34 b active ingredient (Al)/A. Apply to
Christmas trees as a delayed dormant spray with air or ground equipment at
3.341b (Al)/A. Apply to ornamental and/or shade trees or ornamental woody
shrubs and vines as a postemergence ground broadcast at 3.34 b (Al)/A.
Apply to ornamental lawns and turf as a postemergence spray with ground
equipment at 2.088 Ib (Al)/A. Or, apply to industrial areas (outdoor),
nonagricultural rights-of-way/fencerows, or nonagricultural uncultivated areas
when needed as spray with ground equipment at 3.34 |b (Al)/A or as spot
treatment at 6.68 Ib (Al)/A.

Use Practice Limitations:

Asulam
Do not discharge into lakes, streams, ponds, or public waters unlessin
accordance with an NPDES permit.

Sodium salt of asulam (Soluble concentrate/liquid)
Do not apply through any type of irrigation system. Do not feed treated foliage
to livestock or graze treated areas. Do not treat within 90 days of harvest.
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C. Estimated Usage of Pesticide

This section summarizes the best estimates available for the pesticide uses of
asulam. 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.

The table below summarizes the pesticide's use.

Estimates of Typical Annual Usage of Asulam As of 5/95

State Crop Acres Treated Percent LbsA.l. Rate
Crop Applied (Ibsai
Treated per year

E:er acr e:

Florida Sod 14,986 30 29,971 2.00

Florida Sugarcane 265,800 60 576,786 217

L ouisiana Sugarcane 52,500 14 113,925 217

Texas Sugarcane 3,930 10 5,895 1.50
Total 337,216 726,577

Source: EPA information and National Ctr. Data

D. Data Requirements

Datarequired in the 1987 Registration Standard for Asulam include studies on
product chemistry, residue chemistry, toxicology, ecological effects and environmental
fate. These data were required to support the uses listed in the Registration Standard.
Appendix B includes all data requirements identified by the Agency for currently
registered uses needed to support reregistration.

E. Regulatory History

Asulam was first registered under the Federal Insecticide, Fungicide and
Rodenticide Act on October 24, 1975. The technical product contained 96.0% asulam,
methyl sulfanilyl carbamate. The product label was revised to reflect only 86.4%
asulam on July 14, 1982 which resulted from extracting almost 10% of the water in the
technical product. Thistechnical product is presently registered and used for
formulation of two end-use products: Asulox Herbicide (EPA Registration No.
264-447) and Asulam Liquid Herbicide (EPA Registration No. 64764-3), both
products bear ingredient claims that are identical, and reflect 36.2% sodium salt of
asulam.
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The Agency issued a Registration Standard under the title of "EPA Guidance
for the Reregistration of Pesticide Products Containing Asulam as the Active
Ingredient” dated December, 1987. In that document the Agency listed the required
data for continuing the registration of registered pesticide products that contained or
were derived from asulam. The time lines for submitting the required data to continue
the registration of these products were stated in that document. Both product specific
and product generic data were identified if required and the date lines for submitting
the data were listed.

In the Asulam Registration Standard (RS) labeling amendments for bringing all
asulam products into compliance with existing labeling policy of the Agency at the
time of issuance of the RS were required.

On February 17, 1988, the Agency's Health Effects Division Carcinogenicity
Peer Review Committee (HED-CPRC) classified asulam as a Group C, possible
human carcinogen based on adequate studies in two animal species. A second mouse
study was submitted in 1993. In October 1994, the Committee again reviewed the
data, including this mouse study and concluded that the new study would not impact
on the classification of asulam as a"Group C", possible human carcinogen.

The end uses of asulam products are for postemergence grass control in
sugarcane, Christmas tree plantations, ornamentals, turf (St. Augustinegrass and
Bermudagrass) and noncropland uses (boundary fences, fencerows, hedgerows,
lumberyards, storage areas and industrial plant sites, and warehouse lots).
SCIENCE ASSESSMENT

A. Physical Chemistry Assessment

Description of Chemical

Asulam (methyl sulfanilylcarbamate) is a herbicide used for weed control on
sugarcane, Christmas tree plantations, ornamentals, turf, and noncropland uses.
Asulam is formulated into and applied as the asulam sodium salt.
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Asulam Asulam, sodium salt

Empirical Formula: CgH,oN,O,S (asulam)
CgHoN,NaO,S (asulam sodium salt)

Molecular Weight: 230.2 (asulam)
252.2 (asulam sodium salt)

CAS Registry No.: 3337-71-1 (asulam)
2302-17-2 (asulam sodium salt)

PC Code: 106901 (asulam)

106902 (asulam sodium salt)

Identification of Active Ingredient

Asulam is acolorless, crystalline solid with a melting point of 143-
145°C. Asulam sodium salt is a buff-colored powder with a melting point of
212-215°C. Asulam is soluble at approximately 0.5% in water, and moderately
soluble in chlorinated hydrocarbons, petroleum oils, and hydroxylic solvents.
Asulam sodium salt is soluble at >100 g/100 mL in water at pHs 5, 6.5, and 9.
Physical Chemistry Assessment

The Asulam Guidance Document dated December 1987 required that all
new generic and product-specific data be submitted for product chemistry
guidelines. Rhone-Poulenc submitted product chemistry data for the asulam
sodium salt. These datawere reviewed in the Asulam Registration Update,
dated January 15, 1991, which required additional data concerning the
following guidelines (GLNSs): 61-1, 61-3, 62-2, 62-3, 63-5, 63-8, 63-10, 63-13,
63-17, and 63-20. We note although asulam sodium salt data were originally
reviewed in the Update for the 86.4% asulam T, subsequent Agency reviews
applied these data to data requirements for the asulam sodium salt, and re-
evaluated the outstanding data requirements for asulam and asulam sodium salt.

The following product chemistry guidelines have not been fully satisfied
for the Rhone-Poulenc Ag Company asulam 86.4% technical (EPA Reg. No.
264-451): GLN 61-1 product identity and disclosure of ingredients, GLN 61-2
starting materials and manufacturing process, GLN 61-3 discussion of
formation of impurities, GLN 62-1 preliminary analysis, GLN 62-2
certification of ingredient limits, GLN 62-3 analytical methods to verify the
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certified limits, GLN 63-5 melting point, GLN 63-13 stability, GLN 63-17
storage stability, and GLN 63-20 corrosion characteristics. Guidelines 62-2,
63-17 and 63-20 have not been fully satisfied for the Rhone-Poulenc Ag
Company asulam sodium salt technical (EPA File Symbol No. 264-LNL).

The registrant must submit the data summarized above for the 86.4%

asulam T (EPA Reg. No. 264-451) and the asulam sodium salt T (EPA Reg.
No. 264-LNL), and either certifies that the suppliers of the starting materials
and the manufacturing process for the asulam and asulam sodium salt technical
products have not changed since the last comprehensive product chemistry
review or submit a complete updated product chemistry data package.

B. Human Health Assessment
1. Hazard Assessment

The toxicological data base required to support the reregistration of
asulam is adequate.

a. Acute Toxicity

Acute toxicity values and categories for asulam are summarized
in the following table.

Tablel: Acute Toxicity of Asulam

TEST RESULTS CATEGORY
Ora LD, - Rat > 5000 mg/kg v
Dermal LD, - Rabbit > 4000 mg/kg "l
Inhalation LC, - Rat > 5 mg/L v
Eye Irritation - Rabbit Mild Irritation 1
Dermal Irritation - Rabbit Not an Irritant v
Dermal sensitization - No Sensitization
Guinea Pig

* Note: 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 only for informational purposes.

Asulam technical displayed very low toxicity in acute toxicity
tests. The LD, for 87.6% - 88% asulam in acute oral rat studies

7
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exceeded 5000 mg/kg (category 1V toxicity; GLN 81-1; MRID
42110001, 40960501). The LD, for 88% asulam in an acute rabbit
dermal study exceeded 4000 mg/kg (highest dose tested) (category Il
toxicity; GLN 81-2; MRID 40960501). The LC,, for arat inhalation
study with 88% asulam was greater than 5 mg/liter (category 1V
toxicity; GLN 81-3; MRID 40960502).

Application of technical asulam to rabbit eyes produced mild
chemosis, irritation, and redness which cleared by day seven post-
treatment (category 111 toxicity; GLN 81-4; MRID 00098534). Asulam
was not an irritant in a primary skin irritation study in rabbits (category
IV toxicity; GLN 81-5; MRID 00098535). It did not cause dermal
sensitization in guinea pigs (GLN 81-6; MRID 00098535).

b. Subchronic Toxicity

No adverse systemic effects occurred in a 21-day dermal study
conducted at the limit dose of 1,000 mg/kg/day (only dose tested) using
New Zealand white rabbits. Although transient and slight skin irritation
was observed in a small number of treated females, the 1,000 mg/kg/day
dose was considered aNOEL. (GLN 82-2; MRID 41076901)

C. Chronic Toxicity and Carcinogenicity

A two-year combined chronic feeding/carcinogenicity study was
conducted using CD rats administered asulam at dose levels of 0, 1,000,
5,000 or 25,000 ppm (equivalent to 0, 36, 180 and 953 mg/kg/day in
males and 0, 47, 243 and 1,280 mg/kg/day in females, respectively).
The systemic NOEL was 36 mg/kg/day. Hyperplastic changes were
observed in the adrenal medulla and in thyroid follicular cells of males
at the LOEL of 180 mg/kg/day and the high dose. There was a
statistically significant increase in thyroid gland c-cell carcinomas and
in adenomas and carcinomas combined in both the low- and mid-dose
males. There was a statistically-significant increase in benign adrenal
medullary pheochromocytomas at the high dose in males. (GLNs 83-
1(a) and 83-2; MRID 00098543)

In a six-month feeding study of asulam in beagle dogs, doses of
0, 60, 300 or 1,500 mg/kg/day were administered. The systemic NOEL
was 60 mg/kg/day, the lowest dose tested. Higher doses of asulam at
300 mg/kg/day (LOEL) and 1,500 mg/kg/day (highest dose tested) were
associated with reductions in food consumption, body weight gain,
emesis, diarrhea, and reductions in red blood cells, hemoglobin and
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packed cell volume. There were also elevated thyroid and kidney
weights and reduced testicular weights. (GLN 83-1(b); MRID
00098536)

In atwo-year carcinogenicity study with Charles River CD-1
mice, asulam was administered in the diet at 0, 500, 5,000 or 50,000
ppm. The systemic toxicity NOEL was 5,000 ppm or 750 mg/kg/day.
The systemic LOEL was 50,000 ppm or 7,500 mg/kg/day, based on
increased spleen weight in males and decreased brain weight and
survival in females. There was no increase in the incidence of any
tumors. (GLN 83-2(b); MRID 42338201)

d. Developmental Toxicity

Doses of 0, 500, 1,000 or 1,500 mg/kg were given by gavage on
gestation days 5-17 in adevelopmental toxicity study with CD rats. The
NOELSs for maternal and developmental toxicity in rats were 1,000
mg/kg/day. The highest dose tested showed decreased body weight
gain and a slight increase in resorptions. (GLN 83-3(a); MRID
00098538)

A study in New Zealand white rabbits evaluated asulam at O,
150, 300 or 750 mg/kg/day by gavage on gestation days 5-20. The
maternal and developmental NOEL s were 750 mg/kg/day. At 750
mg/kg/day, a borderline maternal toxic effect of decreased body weight
gain was seen, which may have been compound-related. An additional
group of animals was included in this study at 1,500 mg/kg/day which
either died or were sacrificed in extremis, leading to a maternal LOEL
of 1,500 mg/kg/day. No teratogenic effects were produced by asulam in
either rats or rabbits. (GLN 83-3(b); MRID 00098539)

e Reproductive Toxicity

Asulam was evaluated in a two-generation reproduction study at
0, 1,000, 5,000, or 25,000 ppm in the diet of CD rats. The study found
aNOEL of 1,000 ppm (50 mg/kg/day) for reproductive effects (lowest
level tested) with areduction in the number of live births per litter being
noted at 5,000 ppm (250 mg/kg/day) and 25,000 ppm (1,250
mg/kg/day). The parental NOEL was 250 mg/kg/day, with body weight
and organ weight decreases at 1250 mg/kg/day. The developmental
toxicity NOEL exceeded 1250 mg/kg/day. (GLN 83-4; MRID
00098540)
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f. M utagenicity

Asulam was not mutagenic in the studies that have been
performed. The Ames Assay which is used to detect gene mutation
with S. typhimurium was negative (MRID 40415302). Mutagenicity
assays which detect structural chromosome aberrations included the
dominant lethal test in mice (MRID 00082250) and an in vitro
cytogenetics assay in human lymphocytes were negative for asulam
(MRID 40415301). In addition, the C3H/10T1/2 cell transformation
assay when performed with asulam was also negative (MRID
00098542). (GLN 84 series)

g. M etabolism

M etabolism studies were conducted in male and female Sprague-
Dawley rats. Thetestsused asingle oral or i.v. dose, or repeated i.v.
dosesfor 14 days. The pharmacokinetics of asulam were similar after
all dose regimens in both sexes. Peak blood levels were attained at 0.5
hours. No unusual localization of asulam occurred in tissues and all
tissue levels were low at 72 hours. Asulam was rapidly eliminated,
mostly within 24 hours. 76.5% to 101.5% of the administered dose was
eliminated in the urine, and 1.4% to 25.3% of the dose in feces. The
major excretory product was unchanged parent compound (70% to
80%), with acetylasulam (3% to 8%) and acetyl sul phanilamide (<3%)
being the two major metabolites. (GLN 85-1; MRID 41345601)

h. Neur otoxicity

An acute delayed neurotoxicity study in hensis not required.
Although asulam is chemically classified as a carbamate compound, it
differs structurally from cholinesterase inhibiting carbamates, and both
acute and other toxicity studies with asulam have produced no signs of
cholinergic or neurotoxic effects (EPA, 1987; Taylor, 1992).

i. Reference Dose

The HED RfD Peer Review Committee met on June 17, 1993
and established the RfD at 0.36 mg/kg/day based on results of a chronic
dietary feeding study in rats (MRID 00098543). The NOEL in this
study was 36 mg/kg/day, based on thyroid follicular hyperplasia at 180
and 953 mg/kg/day. An uncertainty factor of 100 was used.

There has been no WHO RfD determination to date.

10
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B Other Toxicological Considerations

On November 12, 1987 the HED Carcinogenicity Peer Review
Committee (HED-CPRC) classified asulam as Group C, a possible
human carcinogen, based on thyroid and adrenal tumorsin the rat study
(MRID 00098543). They also recommended the mouse study be
repeated and agreed to reconsider the cancer classification upon receipt
and evaluation of the new mouse study. On September 22,1994 the
HED RfD Peer Review Committee met to review the new mouse study
(MRID 42338201). The Committee concluded that the findings of the
new mouse study have no impact on the current classification of the
chemical asa"Group C", possible human carcinogen. They determined
that alow dose linear extrapolation risk model was not appropriate for
asulam.

The HED Metabolism Committee determined on December 13,
1994 that although the metabolites hydroquinone/quinone are of
toxicological concern, these compounds are naturally occurring plant
constituents and the levels of hydroguinone/quinone present in the
treated sugarcane, cane sugar, and molasses do not represent a
significantly different risk than naturally occurring levels of
hydroquinone/quinone. A new plant metabolism study, conducted on
sugarcane, is required to confirm the presence and quantity of
radiolabeled hydroquinone/quinone.

There are no concerns for developmental or reproductive toxicity
associated with oral exposure to asulam. There is no acute dietary
toxicological endpoint of concern (the NOEL in the developmental
toxicity study inratsis 1000 mg/kg/day). Thereis no toxicological
endpoint of concern for short term or intermediate term occupational or
residential exposure (the NOEL in the 21-day dermal toxicity is 1000
mg/kg/day).

k. Other Adverse Effects

There have been no reported incidents for asulam in the
Pesticide Incident Monitoring System (PIMS), by California during
1982-89, from the American Association of Poison Control Centers, in
the National Pesticide Telecommunication Network reports from
1984-1991 inclusive, or in the EPA Incident Data System (June, 1992 to
July, 1994).

11



2. Exposur e Assessment
a. Dietary

The current tolerance for residues of asulam per se in/on
sugarcane is 0.1 ppm [ Source: 40 CFR 8180.360]. The Agency is
requiring that the tolerance expression be revised to include all
metabolites containing the sulfanilamide moiety. Initially, the tolerance
expression recommendation included the metabolites hydroguinone/
qguinone. Subsequently, the HED M etabolism Committee determined
on 12/13/94 that although hydroquinone/quinone are of toxicological
concern, these compounds are naturally occurring plant constituents and
the levels of hydroquinone/quinone present in the treated sugarcane,
cane sugar, and molasses do not represent a significantly different risk
than naturally occurring levels of hydroquinone/quinone. No food/feed

h additive regulations have been established. The chemical structures of
z the metabolites for regulation are presented in Figure A. An adequate
m enforcement method is available for the determination of combined
residues of asulam and all metabolites containing the sulfanilamide
Z moiety in/on sugarcane.
: Figure A. The chemical structures of the metabolites of concern of asulam.
U Structure Structure
o. M etabolite: Chemical hame M etabolite: Chemical hame
n H,N H,N
Ll o o)
Il N o}
> ﬁ/ T \CHS O\S/NHZ
— o © o
u asulam: methyl-4-sulfanilylcarbamate sulfanilamide: 4-aminobenzenesulfonamide
u H H
q H.C N H.C N
T \@\o ] T \@\O
@) N o @) NH
¢ ﬁ/ T \CHS ﬁ/ 2
a. 0 o o
m N,-acetylasulam: methyl 4-acetamido- N,-acetylsulfanilamide: N-acetyl-4-
benzenesulfonylcarbamate aminobenzenesulfonamide
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Directions for Use

There is one asulam end-use product (EP) is currently registered
by Rhone-Poulenc AG Company for use on food/feed crops. The 3.34
Ib ai/gal SC/L formulation (ASULOX® Herbicide, EPA Reg. No. 264-
447, accepted 8/5/93) isregistered for one or two postemergence
broadcast or band applications or as a postemergence spot treatment to
sugarcane at a maximum rate of 3.34 |b ai/A/application. Ground and
aerial applications are permitted in water spray volumes of 15-100 gal/A
and 3-5 gal/A, respectively. Aerial applicationsin Hawaii are permitted
in awater spray volume of 5-10 gal/A. The grazing or feeding of forage
and fodder to livestock is prohibited. A 90-day PHI has been
established. A one-year plantback interval for all crops other than
sugarcane has been established.

Previously submitted field trial dataindicate that residuesin
excess of tolerance will occur in/on sugarcane following treatment at the
maximum registered rates. The registrant has committed to amending
labels to reflect lower maximum application rates and/or longer PHI's
and to submit supporting field trial datain order to support alower
tolerance level for sugarcane.

Plant M etabolism

The qualitative nature of the residue in plants is adequately
understood based on acceptable sugarcane metabolism studies. The
dataindicate that asulam is metabolized via a complex pathway
involving hydrolysis of the carbamate ester, hydroxylation, and
subsequent incorporation into naturally occurring plant constituents.
The major metabolites in sugarcane are unchanged parent (asulam) and
its sulfanilamide-containing metabolites (sulfanilamide, sulfanilic acid,
N ,-acetyl asulam, N ,-acetylsulfanilamide), and quinone and
hydroguinone. Additionally, methyl 4-methoxybenzenesulfonyl
carbamate, 4-amino-2-hydroxybenzenesulfonic acid, and
benzenesulfonic acid were found in a nature of the residue in afalfa
study. A new metabolism study, conducted on sugarcane, is required to
confirm the presence and quantity of radiolabeled
hydroquinone/quinone. This study is considered confirmatory.

The Metabolism Committee of the Health Effects Division has

determined that, in addition to asulam and its sulfanilamide-containing
metabolites, the asulam plant metabolite quinone/hydroquinone is of

13
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toxicological concern, but based on known concentrations of quinone
and hydroquinone in other food items, probably occurs at levels
comparable to background concentrations. The existing nature of the
residue in the sugarcane study indicates that 20% of the total
radiolabeled residue could be quinone/hydroquinone, but the
identification is equivocal. The new study is needed to determine if
guinone and hydroquinone are asulam metabolites; and the extent of
qguinone/hydroquinone formation. The terminal residues of concern are
free and conjugated asulam, sulfanilamide, N ,-acetylasulam, and

N ,-acetylsulfanilamide determined as a common moiety. The chemical
structures of these metabolites for regulation are presented in Figure A.

Animal Metabolism

The qualitative nature of the residue in animals is adequately
understood based on acceptable poultry and ruminant metabolism
studies. Asulam islargely eliminated in the excreta; the major residues
identified in milk, eggs, and animal tissues are the parent and N -
acetylsulfanilamide.

In the poultry metabolism study, laying hens were dosed with
ring-labeled [*C]asulam at 22.5 ppm in the diet for 7 consecutive days.
The maximum total radioactive residues were 0.027 ppm in egg yolks,
0.062 ppm in egg whites, 0.011 ppm in fat, 0.074 ppm in muscle, 0.444
ppm in kidneys, and 0.086 ppm in liver. The parent compound asulam,
and its metabolite N,-acetylsulfanilamide constituted the majority of the
residues in poultry, comprising 63 and 44% of the TRR, respectively, in
egg yolks, 21 and 52% of the TRR, respectively, in egg whites, 35 and
51% of the TRR, respectively, in muscle, and 83 and 14% of the TRR,
respectively, in kidney. The parent was not identified in liver samples;
N,-acetyl sulfanilamide represented 81% of the TRR in liver samples.
(MRID 41561102)

In the ruminant metabolism study, two goats were dosed with
ring-labeled [**C]asulam at 20 ppm in the diet for 7 consecutive days.
The total radioactive residues were nondetectable (<0.005 ppm) in fat
and muscle, 0.162 ppm in kidneys, 0.090 ppm in liver, and up to 0.021
ppm in milk. The parent compound, asulam, constituted the majority of
the residues in milk (81% of TRR) and kidneys (100% of TRR) and its
metabolite N,-acetylsulfanilamide constitutes the majority of residuesin
liver (58% of TRR). The parent was not identified in liver samples. In
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aprevious study, sulfanilamide was found in ruminant liver and muscle,
and N -acetylasulam was found in liver, kidney, milk, muscle, and fat.
(MRID 41561101)

The terminal residues of concern for regulation are free and
conjugated asulam, sulfanilamide, N,-acetylasulam, and
N ,-acetylsulfanilamide determined as a common moiety.

Residue Analytical M ethods - Plants and Animals

Adequate methods for purposes of enforcement of asulam
tolerances in/on sugarcane are available. The spectrophotometric
method for determining free and bound asulam and other compounds
containing the primary aromatic amine (sulfanilamide) moiety in/on
sugarcane is described in the Pesticide Analytical Manual (PAM), Vol.
I, asMethod I. Thelimit of detection is 0.02 ppm in sugarcane. A
TLC procedure is used for confirmation. HPLC/UV methods, M ethod
Nos. 154 and 156, for determination of the combined residues of asulam
and its metabolites containing the sulfanilamide moiety in animal and
in/on plant commodities, respectively, have also undergone EPA
validation and are adequate for enforcement purposes. By these
methods, residues are converted to and determined as
N ,-acetylsulfanilamide. Limits of detection for these HPLC methods
have not been specified. (MRID 42292401)

Adequate spectrophotometric methods (Method Nos. 111 and
143) were used to collect residue data for sugarcane and its processed
fractions that were discussed in the 1987 Residue Chemistry Science
Chapter. Residue data submitted since the Science Chapter were
collected using a modification of HPLC/UV Method No. 154, which is
considered adequate for data collection and tolerance enforcement
purposes.

In addition, the registrant has satisfied the requirements for data
on the recovery of asulam and its sulfanilamide-containing metabolites
using FDA Multiresidue Protocols A, D, and E (fatty and nonfatty).
These data have been forwarded to FDA for review. The FDA's
PESTDATA dated 11/6/90 (Pam Voal. |, Appendix) indicates that
recovery of asulam using Multiresidue Protocols A, D, or E is unlikely.
The updated PESTDATA dated 08/93 does not have an entry for asulam
or its metabolites.

15
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Storage Stability

A stability study (up to 18 months of storage) has been
conducted using samples of sugarcane, sugarcane forage, bagasse,
molasses, and sugar. These data indicate that residues of asulam per se
are not stable in/on sugarcane and sugarcane forage. A 60% loss each
of asulam and of sulfanilamide occurs in sugarcane during 15 months of
storage, with most of the loss occurring in the first six months of
storage. Residues of the metabolites (except sulfanilamide) are
generally stable in/on sugarcane and sugarcane forage, and residues of
both asulam and its metabolites are stable in the processed commodities.
All existing field trial results for sugarcane must be corrected by a factor
of 2.5X to account for the instability of asulam. (MRID 43234701)

Residues of asulam per se are stable under frozen conditions (-
26 t0 -10°C) infon alfalfa commodities for up to 13 months, in milk for
1 week, and in animal tissues for up to 1 month. Residues containing
the sulfanilamide moiety are stable in milk and ruminant tissues for up
to 21 months. (MRID 42806201)

M agnitude of the Residue in Plants

Field residue data reflecting the current maximum registered use
patterns have been reviewed. These dataindicate that residues of
asulam and its sulfanilamide-containing metabolites in/on sugarcane
will exceed the established tolerance with residues as high as 15 ppm (6
ppm corrected for 60% storage loss). The current RAC toleranceis 0.1
ppm. However, the registrant is submitting further additional data
reflecting longer PHI's and more accurate timing of applications which
will likely result in atolerance level lower than 15 ppm. After
reviewing these data, the Agency will establish a new sugarcane
tolerance. (MRID 42088801)

M agnitude of the Residue in Processed Food/Feed

A cceptable sugarcane processing studies have been submitted
and reviewed. The sugarcane processing data indicate that asulam and
its metabolites concentrated in first strike molasses (16x). A factor of
3X is considered adequate for concentration from first strike to
blackstrap molasses. Therefore, the concentration factor for blackstrap
molasses is 48X. A feed additive tolerance for residues of asulam in
blackstrap molasses is needed. (MRID 42201501)
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M agnitude of the Residue in Meat, Milk, Poultry, and Eqggs

Feeding studies with ruminants and poultry were discussed in the
1987 Residue Chemistry Science Chapter of the Registration Standard;
however, the adequacy of these studies was not assessed because field
trial and processing data for sugarcane remained outstanding. Although
some field trial datafor sugarcane and storage stability data to support
the processing data remain outstanding, sufficient data are available to
assess the adequacy of these feeding studies.

Based on the reevaluated tolerance of 15 ppm for sugarcane, and
the 48x concentration factor for molasses, the maximum theoretical
dietary burden for ruminants is estimated to be about 100 ppm (based
on adiet consisting of 10% molasses) and the maximum theoretical
dietary burden for poultry is estimated to be nil. Molassesis not
considered a poultry feed item.

In aruminant feeding study lactating dairy cows were dosed with
asulam per se at 50, 200, or 800 ppm in the diet (50x, 200x, or 800x the
maximum theoretical dietary burden, respectively, based on established
tolerances) for 28 days. Milk samples were collected in the morning
and evening on days 4, 7, 13, and 28 of the study. Half the test animals
were sacrificed within 24 hours of the final dose and the remaining
animals were sacrificed after a 14- or 21-day withdrawal period. All
milk and tissue samples were frozen after collection. Residues of
asulam and its metabolites containing the sulfanilamide moiety were
determined using an adequate HPL C method (Method No. 154) in fat,
kidney, liver, muscle, and milk on days 4, 7, 13, and 28. At the 50 ppm
dose level, residues ranged from 0.04 - 0.11 ppm in milk and from
<0.05 - 0.34 ppm in the tissues; at the 200 ppm dose level residues
ranged from 0.10 - 0.32 ppm in milk and from <0.05 - 1.03 ppm in
tissues, and at the 800 ppm dose level residues ranged from 0.48 - 1.16
ppm in milk and from <0.05 - 3.56 ppm in tissues. The residue level
plateaued in milk on day 13. Kidney tissue had the highest residue
levels (>4X) as compared to the other tissues. (MRID 00098553)

In a second ruminant feeding study, lactating dairy cows were
dosed with asulam per se at 0.5, 5, 50, 200, or 800 ppm in the diet
(0.5x, 5x, 50x, 200x, or 800x, respectively, the maximum theoretical
dietary burden based on existing tolerances) for 28 days. Milk samples
were collected in the morning and evening at regular intervals during
the study. Animals were sacrificed within 24 hours of the final dose and
tissue samples were collected. All milk and tissue samples were stored
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frozen (-15°C) until analyzed. Residues of asulam were determined
using an adequate spectrophotometric method. Residues were
nondetectable (<0.025 ppm) in milk from cows dosed at 0.5x-50x (0.5-
50 ppm). Residues were nondetectable (<0.05 ppm) in all tissues of
cows dosed at 0.5x (0.5 ppm) and in the fat of cows from all feeding
levels. In cowsfed at 5x (5 ppm), residues were nondetectable (<0.05
ppm) in all tissues except kidney (0.06-0.12 ppm). In cows fed at 50x
(50 ppm), residues were nondetectable in all tissues except kidney
(0.11-0.13 ppm) and heart (0.06 ppm). In cows fed at 200x (200 ppm),
residues were nondetectable in all tissues except kidney (0.32-0.34
ppm) and heart (0.07 ppm). In cows fed at 800x (800 ppm), residues
were 1.19-1.39 ppm in kidney, 0.10-0.11 ppm in liver, 0.08-0.10 ppm in
muscle, 0.13-0.17 ppm in heart, and 0.07 ppm in brain. (MRIDs
00052047, 00084805, and 00113833)

In a poultry feeding study, laying hens were dosed with asulam
per se at 50, 150, and 200 ppm in the diet for 28 days. Eggswere
collected daily and pooled. The test animals were sacrificed after 2, 3,
or 4 weeks of feeding. Residues of asulam and its metabolites
containing the sulfanilamide moiety were determined using an adequate
HPLC method (Method No. 154) in eggs, kidney, gizzard, blood, heart,
liver, muscle (leg and breast), and skin. At the 50 ppm dose level
residues ranged from 0.1 - 1.0 ppm; at the 150 ppm dose level residues
ranged from 0.3 to 2.5 ppm; and at the 500 ppm dose level residues
ranged from 1.0 - 10.7 ppm. The lowest residue levels were generally
in the skin, muscle, and eggs. The highest residue levels were found in
the kidney tissue. It should be noted that there are no significant
dietary sources of asulam for poultry. (MRID 00098554)

Interpolating the 50 ppm and 200 ppm feeding studies to a 100
ppm diet, the Agency concluded that finite residues of asulam and its
sulfanilamide-containing metabolites may occur. Probable
concentrations are 0.18 ppm in milk, 0.57 ppm in kidney, 0.12 ppmin
liver, and 0.07 ppm in muscle. No residue (< 0.05 ppm) is expected in
fat. Therefore, tolerances will be required for ruminant meat, meat
byproducts, and milk. No tolerances are needed for poultry
commodities because there are currently no poultry feed items with
asulam residues.

Confined/Field Rotational Crops

An acceptable limited rotational crops study has been conducted.
No residues of asulam, acetylasulam, sulfanilamide, and/or
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acetylsulfanilamide were found in/on lettuce, carrots, and wheat grain,
wheat forage, and wheat straw rotated with sugar cane treated at the
maximum label rate with asulam. The data support a minimum
plantback interval of 6 months. (MRID 42980801)

A confined rotational crop study utilizing radiolabeled asulam is
required as confirmatory data. It is conceivable that the residue of
concern could contain metabolites of toxicological concern not covered
by the tolerance expression for primary crops.The study is essential to
determine the nature of the residue in secondary crops and to determine
total residue levels at various plantback intervals. The presence/absence
of quinone and hydroquinone in the radiolabeled residue must be
established.

Anticipated Residues for Dietary Exposure A ssessment

Anticipated residues in sugarcane and its processed commodities
and in ruminant commodities for use in acute and chronic risk
assessment are given in Table Illaand Table l1b. The calculations are
based on the most recent field trials for plant commodities and on
animal feeding studies for the ruminant commodities.

Note that the anticipated residues for plant commodities are
derived from the most recent mainland field trials. Residues were
substantially lower on HI cane than on mainland cane. Presumably this
is related to the longer growing season in HI, where canopy formation is
complete before the 90 day PHI used for the trials.
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Table lla: Anticipated Residues of Asulam and Its Sulfanilamide-Containing Metabolites in
Plant Commodities

Commodity Reassessed Asulam Plus Anticipated Residue
Tolerance Sulfanilamide- Asulam Plus Sulfanilamide-
(ppm) Containing Containing Metabolites
Metabolites Field (ppm)
Trial Results (ppm)
Max* Avg? Acute Chronic
Sugarcane 153 15° 5.8° 15 5.8°
Refined Sugar 15° 15 5.8°
Molasses (Blackstrap) | 720° 720 280
! The maximum residue encountered in 14 mainland field trials.
2 The average of the average residues encountered at each of 14 mainland field trials, range 0.67 +
|— 0.31 ppm - 5.34 + 0.50 ppm (MRID 42088801).
¥ Based on mainland field trial data, HI data excluded.
z * No concentration (1 - 1.3X) from RAC to refined sugar.
m ® 48X concentration from RAC to blackstrap molasses (16X to first strike molasses).
° Adjusted for a 60% loss during storage.
: Table Ilb: Anticipated Residues of Asulam and Its Sulfanilamide-Containing
Metabolites in Animal Commodities
u Commodity Reassessed Anticipated Residue Asulam Plus
o Tolerance (ppm) | Sulfanilamide-Containing Metabolites
a (ppm)
Acute Chronic!
- ———————————————————————————————————————— |
L Milk 0.2 0.2 0.2
> Cattle, meat 0.1 0.1 0.1
= Cattle, mbyp 0.6 0.6 0.6
: Goats, meat 0.1 0.1 0.1
U Goats, mbyp 0.6 0.6 0.6
m Hogs, meat 0.1 0.1 0.1
< Hogs, mbyp 0.6 0.6 0.6
{ Horses, meat 0.1 0.1 0.1
n Horses, mbyp 0.6 0.6 0.6
m Sheep, meat 0.1 0.1 0.1
Sheep, mbyp 0.6 0.6 0.6
g 'DRES adjusted chronic anticipated residues by 70% to reflect % crop treated.
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b. Occupational and Residential

Handler (Mixer, Loader, Applicator) Exposure

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

The Agency has determined that there is an exposure potential
for mixers, loaders, applicators, or other handlers during the usual use-
patterns associated with asulam. The mixing, loading, and application
methods include open pouring, broadcast (aerial and ground)
application and application with hand-held equipment.

Asulam (TGALI) isin acute toxicity category 1V for acute oral
toxicity, inhalation toxicity, and primary dermal irritation; and in
category |11 for acute dermal and eye irritation. Asulam isnot askin
sensitizer. These toxicity categories for asulam do not trigger the acute
battery of testing. For asulam, the Agency has determined that the
toxicology criteria are not triggered. No endpoints of concern regarding
dermal toxicity, inhalation toxicity or other adverse effects have been
identified. Therefore, an occupational exposure assessment is not
required. There are no residential uses for asulam.

Post-Application Exposures

The Agency has determined that the potential exposure to
persons entering treated sites after application triggers the post-
application criteria. However, as indicated above, no endpoints of
concern regarding dermal toxicity, inhalation toxicity or other adverse
effects have been identified. Therefore, a post-application occupational
exposure assessment is not required.

Occupational -use products and homeowner-use products

There are no products containing asulam that provide directions
intended for homeowner use. Current labelling provides the statement
"for agricultural or commercial use only, not for use by homeowners."
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Risk Assessment
a. Dietary

Asulam was classified as a Group C, possible human carcinogen,
by the HED Carcinogenicity Peer Review Committee with the
recommendation not to quantify the carcinogenic risk by low dose linear
extrapolation. Two plant metabolites, hydroquinone and quinone, have
also been identified as carcinogens. Based upon the determination by
the Metabolism Committee on 12/13/94 that hydroquinone/quinone are
naturally occurring plant constituents, and the levels of
hydroqguinone/quinone present in the treated sugarcane, cane sugar, and
molasses may not represent a significantly different risk than naturally
occurring levels of hydroquinone/quinone, the dietary risk assessment
does not include the metabolite quinone/hydroquinone. A new plant
metabolism study is required to confirm that radiolabeled
guinone/hydroquinone levels are in the range of naturally occurring
background levels.

Chronic Dietary Risk

The chronic dietary exposure analysis used a Reference Dose
(RfD) of 0.36 mg/kg/day. The RfD was based on the NOEL of 36
mg/kg/day from a 2-year chronic toxicity study in ratsin which thyroid
follicular cell hyperplasia was observed at the mid and high doses (180
and 953 mg/kg/day, respectively) in males. An uncertainty factor of
100 was applied to account for interspecies extrapolation and
intraspecies variability.

Food uses evaluated in this analysis are the published uses of
asulam aslisted in 40 CFR 8180.360 plus ruminant commodities milk,
meat, and meat byproducts. The existing tolerance for sugarcaneis 0.1
ppm. Based upon results of field trials this tolerance may be exceeded.
The reassessed tolerance for sugarcane is 15 ppm. There are currently
no food/feed additive tolerances for asulam, but studies indicate that a
tolerance of 720 ppm is needed for blackstrap molasses.

Anticipated residues (AR) have been determined for asulam (see
Table Ilaand Table I1b) and its metabolites containing the sulfanilamide
moiety. The AR of 5.8 ppm on sugarcane was based upon the average
of the residue levels detected in field trials. The 10/94 usage estimate of
70% sugarcane crop treated annually with asulam was used in this
assessment.
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The chronic dietary risk analysis for asulam and its metabolites
containing the sulfanilamide moiety was conducted for sugarcane as
cane sugar and sugar-molasses and for ruminant commaodities. The
analysis assumed the higher reassessed tolerance level of 15 ppm and
100% crop treated for all commaodities for the overall U.S. population
and 22 population subgroups. The exposure estimates were then
compared to the RfD for asulam to calculate estimates of chronic dietary
risk.

The ARC from the use of asulam on sugarcane for the overall
U.S. population of the 48 statesis 1.39 x 10 mg/kg body weight/day
which represents 3.85% of the RfD. The ARCsfor the two highest
exposed subgroups, children (1-6 years old) and non-nursing infants (<1
year old), are 3.48 x 102 and 2.64 x 10 mg/kg body weight/day,
respectively. These exposure values represent 9.7% and 7.3% of the
RfD, respectively.

Therefore, the Agency does not have a concern for chronic
dietary exposure to asulam since the RfD is not exceeded for either the
general population or any subgroup.

b. Occupational and Residential

There is the potential for handler (mixers/loaders/applicators,
etc.) exposure and post-application exposure for the usual use-patterns
associated with asulam; however, there are no toxicological endpoints
of concern for the short to intermediate term occupational exposure.
Therefore, minimal risk from the occupational use of asulam is
expected.

There are no residential uses for this chemical; therefore, no
exposure or risk is expected from asulam.

C. Environmental Assessment
1. Ecological Toxicity Data

The following ecological effects guideline requirements have not been
fulfilled for asulam: afreshwater aguatic invertebrate life-cycle study (72-4b),
a seedling emergence study - with soybean and radish (123-1a), and a
vegetative vigor study - with cucumber and onion (123-1b). The
ecotoxicological data base, however, is adequate to characterize the acute
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toxicity of asulam to nontarget terrestrial and aquatic organisms when used on
terrestrial food, feed and nonfood sites.

a. Toxicity to Terrestrial Animals

In order to establish the toxicity of asulam to birds, the following
tests are required using the technical grade material: two subacute
dietary studies (LC,,) on one species of waterfow! (preferably the
mallard duck) and one species of upland game bird (preferably
bobwhite quail or ring-necked pheasant), and one avian single-dose oral
(LDs,) study on one species (preferably mallard duck or bobwhite
quail).

Wild mammal testing is required on a case-by-case basis,
depending on results of the lower tier studies such as acute and
subacute testing, intended use pattern, and pertinent
environmental fate characteristics.

A honey bee acute contact LD, study isrequired if the
proposed use will result in honey bee exposure.

D Birds, Acute and Subacute

Avian Acute

No acceptable avian acute oral toxicity studies on
technical asulam have been submitted for review. However, the
collection of data on the 40 percent formulated product will

satisfy the requirement.

The acceptable acute oral toxicity tests for the 40 percent
formulated product are listed in the following table:
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|| Avian Acute Oral Toxicity Findings - Formulated Product ||

Species | % A.l. L D, Author Date MRID Category Conclusions

Mallard 40 >4000 ppm Ingham et al. 1971 56417 Supplemental® Practically
(product) nontoxic

Partridge 40 >4000 ppm Ingham et al. 1971 56417 Supplemental*? Practically
(product) nontoxic

Pheasant 40 >4000 ppm Ingham et al. 1971 56417 Supplemental™? Practically
(product) nontoxic

Pigeon 40 >4000 ppm Ingham et al. 1971 56417 Supplemental*? Practically
(product) nontoxic

1. Not arecommended test species.
2. Test material is not technical.

The existing data demonstrate that a 40 percent
formulation of asulam is practically nontoxic to waterfowl and
upland game birds. Although none of the above studies were
classified as core, the collection of studies taken as a whole can
be used to satisfy the guideline requirement for an avian acute
oral study. (MRID 00056417)

Avian Subacute Dietary

No acceptable avian dietary toxicity studies on technical
asulam have been submitted for review. However, the collection
of studies taken as awhole on a 60 percent formulation of
asulam will satisfy the requirement.

The acceptable avian dietary toxicity tests for a 60
percent formulation are listed in the following table:

Avian Subacute Dietary Toxicity Findings
Formulated Product

L Cs, (ppm) Author Category Conclusions
Mallard 60 >75,000 (product) Heywood et 1970 56418 Supplemental® Practically nontoxic
al.
Pheasant 60 >75,000 (product) Heywood et 1970 56419 Supplemental*? | Practically nontoxic
al.

1. Not arecommended test species.
2. Test material is not technical.

The existing data demonstrate that a 60 percent
formulation of asulam is practically nontoxic to waterfowl and
upland game birds. Although none of the above studies were
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classified as core, the collection of studies taken as awhole can
be used to satisfy the guideline requirement for an avian dietary
study. (MRIDs 00056418 and 00056419)

2 Birds, Chronic

Avian reproduction studies are required when birds may
be exposed repeatedly or continuously through persistence,
bioaccumulation, or multiple applications; or if mammalian
reproduction tests indicate reproductive hazard. Present product
labeling of asulam allows several applications of the end-use
product per growing season (specifically on sugarcane and
possibly for the non-cropland and Christmas tree use sites). The
Agency is not requesting avian reproduction studies at this time
primarily due to the extremely short photolytic half-life
(approximately 2 hours) and in acute studies, the practically non-
toxic nature of asulam to birds and mammals.

(©)) Mammals

The available mammalian data indicate that both asulam
and the sodium salt of asulam are practically nontoxic to small
mammals on an acute basis with LD.,s of greater than 5000 ppm
for therat. (MRID 00111761) On achronic basis, testing with
technical asulam in atwo-generation reproduction study with
rats produced a reproductive NOEL of 1000 ppm/day and a
LOEL of 5000 ppm/day based on a decrease in live birth index.
(MRIDs 00070776 and 00098540)

4 I nsects
The minimum data required to establish the acute toxicity
to honey beesis an acute contact L D, study with the technical

material.

The acceptable honeybee study is listed in the following
table:
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Nontarget | nsect Toxicity Findings - Formulated Product

| species o6 a1 {in. | auingr | pae | wrip_| caicory

Apis formulation 1.28% Atkinseta. | 1975 00036935 Core Practically
mellifera not reported mortality at nontoxic
36.26 ug/bee

There is sufficient information to characterize asulam as
practically nontoxic to bees. This study fulfills the data
requirement for acute toxicity testing with honey bees. (MRID
00036935)

b. Toxicity to Aquatic Animals
D Freshwater Fish

In order to establish the toxicity of asulam to freshwater
fish, the minimum data required on the technical grade of the
active ingredient are two freshwater fish toxicity studies. One
study should use a coldwater species (preferably the rainbow
trout) and the other should use a warmwater species (preferably
the bluegill sunfish).

Acute Studies - Technical

The acceptable acute fish toxicity studies are listed in the
following table:

Freshwater Fish Acute Toxicity Findings - TGAI

Author Category Conclusions
Rainbow 88 >175 ppm Manning 1988 40872001 Core Practically nontoxic
trout
Bluegill 96.6 >180 ppm Vilkas 1979 98505 Core Practically nontoxic
sunfish

There is sufficient information to characterize technical
asulam as practically nontoxic to both warmwater and coldwater
fish. The guideline requirements, 72-1 (a) and (b), have been
satisfied. (MRIDs 40872001 and 00098505)

27



Acute Studies - Formulated Product

Although formulated product testing on fish was not
required for asulam, several studies were submitted and
reviewed.

The acceptable fish toxicity data on the formulated
products are listed in the following table:

Freshwater Fish Acute Toxicity Findings - Formulated Product

Category Conclusions
Rainbow 60 > 5000 ppm Fraser et al. 1970 56421 Supplemental* Practically nontoxic
trout (product)
Bluefish 60 > 5000 ppm Fraser et al. 1970 56421 Supplemental* Practically nontoxic
(product)
Goldfish 60 > 5000 ppm Fraser et al. 1970 56421 Supplemental™? | Practically nontoxic
(product)
Channel 60 > 5000 ppm Fraser et al. 1970 56421 Supplemental™® | Practically nontoxic
catfish (product)

1. Formulated product was used instead of technical grade material.
2. Not arecommended test species.

These fish studies show that a 60 percent formulated
product of asulam is practically nontoxic to both the warmwater
and coldwater fish. However, these studies were not required
and do not fulfill any guideline requirements. (MRID 00056421)

2 Freshwater Invertebrates

The minimum testing required to assess the hazard of a
pesticide to freshwater aquatic invertebrates is a freshwater
aguatic invertebrate toxicity test, preferably using first instar
Daphnia magna or early instar amphipods, stoneflies, mayflies,
or midges.

The acceptable toxicity data are listed in the following
table:
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|| Freshwater Invertebrates Acute Toxicity Findings- TGAI ||

Species % A.l. ECq, Author Date | MRID Category Conclusions
Daphnia 97 27 ppm Roberts et al. 1977 98507 Core Slightly toxic
magna

Daphnia 88 67 ppm Manning 1988 40977602 Core Slightly toxic
magna

There is sufficient information to characterize technical
asulam as slightly toxic to aquatic invertebrates. The guideline
requirement for an aquatic invertebrate EC., study has been
satisfied. (MRIDs 00098507 and 40977602)

3) Estuarineand Marine Animals

Acute toxicity testing with estuarine and marine
organisms is required when an end-use product is intended for
direct application to the marine/estuarine environment or is
expected to reach this environment in significant concentrations.
The use of asulam on sugarcane and turf may result in exposure
to the estuarine environment through drift and runoff. The
requirements under this category include a 96-hour LC,, for an
estuarine fish, a 96-hour LC,, for shrimp, and either a 48-hour
embryo-larvae study or a 96-hour shell deposition study with
oysters.

The acceptable acute estuarine and marine studies are
listed in the following table:

|| Estuarine/M arine Acute Toxicitz Findings ||
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Species % A.l. LCq Author Date MRID Category Conclusions

Eastern 88 (asulam >185 ppm Manning 1989 41000701 Core Practically nontoxic

oyster sodium salt)

Grass 97 >100 ppm Vilkas 1979 98508 Core Practically nontoxic

shrimp

Fiddler crab 97 >100 ppm Schneider et 1979 98509 Supplemental* Practically nontoxic
al.

1. Thefiddler crab is not arecommended species.

There is sufficient information to characterize technical
asulam as practically nontoxic to estuarine/marine species. The
guideline requirement for testing with amarine or estuarine fish
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species is waived due to the demonstrated |ow toxicity of asulam
to freshwater fish as well as marine and freshwater invertebrates.
The guideline requirements for estuarine/marine testing are
satisfied. (MRID 41000701, 00098508 and 00098509)

Toxicity to Plants
(D) Terrestrial

Terrestrial plant testing (seed germination, vegetative
vigor and seedling emergence) is required for asulam because it
isregistered for use on terrestrial food (sugarcane) and terrestrial
nonfood sites (turf, rights-of-way, Christmas tree plantations)
and it may be aerially applied (sugarcane and Christmas tree
plantations). Also, Tier Il terrestrial plant testing is
automatically required for herbicides, such as asulam, which are
aerially applied.

The acceptable Tier 11 terrestrial phytotoxicity data on the
technical material (sodium salt of asulam) are listed below:

|| Tier Il Terrestrial Phytotoxicity Findings - TGAI ||

Species % A.l EC,; Author Date MRID No. Category
Seed lowest EC5 =
germination (10 0.095 Ibs a.i./A Partial*
Species) for oat radicle
89.5 % length
(see below)! Christensen 1992 42613801
asulam sodium
Seedling salt lowest EC5 =
emergence (10 0.08 Ibs ai./A
species) for lettuce shoot Partial®
length
(see below)?
Vegetative vigor lowest EC,s =
(10 species) 0.0002 Ibs a.i./A
for cucumber Partial®
root weight
(see below)®

4. The results from oat and radish were supplemental as the EG; was determined to be lower than the lowest level tested. These species need to be
retested at lower test concentrations.
5. The results from soybean and radish were supplemental as the EG; was determined to be lower than the NOEL. These species must be retested to
obtain an adequate dose-response.
6. The results from cucumber and onion are supplemental as the EG; was determined to be lower than the lowest concentration tested. These species
need to be retested at lower concentration levels.
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Tier Il seed germination test results: lowest observed EC values
rl = radical length; pg = percent germination

| Plant Species | EC, Ibsa.i./A |

Cabbage 0.20 (rl)
Corn 5.40 (rl)
Cucumber >6.5 (pg,r!)
L ettuce 1.10 (rl)
Oat 0.095 (rl)
Onion 3.80 (rl)
Ryegrass 0.16 (1)
Radish 0.21 (rl)
Soybean >6.5 (rl,pg)
Tomato >6.5 (rl,pg)

Tier Il seedling emergence test results:
lowest observed EC,; values = shoot length for all test species

| Plant Species | EC, Ibsa.i./A |

Cabbage 0.10
Corn 0.86
Cucumber 3.60
L ettuce 0.08
Oat 0.15
Onion 0.26
Ryegrass 0.14
Radish 0.11
Soybean 0.26
Tomato 0.86
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STier |1 vegetative vigor test results: lowest observed EC values
sl = shoot length; sw = shoot weight; rw = root weight

| Plant Species | EC, Ibsa.i./A |

Cabbage 0.02 (sw)

Corn >5.3 (dl,sw,rw)
Cucumber 0.0002" (rw)

L ettuce 0.07 (sw)

Oat 1.4 (sw)

Onion 0.07 (sl)
Ryegrass 4.2 (sw)
Radish 0.16 (rw)
Soybean 1.3 (sw)
Tomato 0.54 (rw)

* EC value was extrapolated beyond treatment range.

Guideline requirements for terrestrial plant testing with asulam
have been partially fulfilled. Additional data are required for seedling
emergence - soybeans and radish and vegetative vigor - cucumber and
onion tests. (MRID 42613801)

2 Aquatic

Aquatic plant testing is required for asulam because it is
registered for use on terrestrial food/nonfood sites and may be
aerially applied. The following species should be tested:
Selenastrum capricornutum, Lemna gibba, Skeletonema
costatum, Anabaena flos-aquae, and a freshwater diatom. Also,
Tier Il aguatic plant testing is automatically required for
herbicides, such as asulam, which are aerially applied.

The acceptable Tier Il aquatic phytotoxicity data on the
technical material (sodium salt of asulam) are listed below:
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|| Tier |1 Aquatic Phytotoxicity Findings- TGAI ||

Species % Al | ECy, Author Date | MRID No. | Category
Anabaena 89.5 5-Day ECy, = | Hoberg 1992 42613802 Core
flos-aquae asulam 0.70 ppm
sodium
Skeletonema 89.5 5-Day ECy, = | Hoberg 1992 42560302 Core
costatum asulam 0.44 ppm
sodium
Navicula 89.5 5-Day ECy, = | Hoberg 1992 42631301 Core
pelliculosa asulam 2.3 ppm
sodium
Lemna gibba 89.5 14-Day ECg, | Hoberg 1992 42611701 Core
asulam =0.14 ppm
sodium
Selenastrum 89.5 5-Day ECy, = | Hoberg 1992 42560301 Core
capricornutu asulam 0.18 ppm
m sodium

Guideline requirements for aquatic plant testing with asulam
have been fulfilled. (MRIDs 42613802, 42560302, 42631301,
42611701, and 42560301)

2. Environmental Fate

At thistime, the following environmental fate guidelines are not
fulfilled for asulam: an aerobic soil metabolism study (162-1), an
anaerobic soil and aquatic metabolism study (162-2) (to include a
laboratory study investigating asulam and its degradate (sulfanilamide)
in soil under freezing conditions), and a spray drift (droplet size
spectrum) and drift field evaluation (201-1 and 202-1). Although the
studies to support the soil/aquatic metabolism data requirements can be
upgraded and other data requirements have been fulfilled, the lack of
acceptable field dissipation data and the concerns about the integrity of
data from the laboratory studies limit the Agency's ability to assess with
confidence the environmental fate of asulam. The following assessment
of the environmental fate of asulam is, in part, based on unreliable data.
As aresult, the fate, ground and surface water assessments of asulam
may change after review of the additional data being required.
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a. Environmental Fate Assessment

Based on available data, the major routes of dissipation are
leaching into ground water and biotic degradation under aerobic
conditions. Asulam also dissipates by irreversible binding to soil
organic matter, and the binding appears to increase with time.
However, thereisatime lag of up to 120 days during which asulam
residues can move through the soil profile under aerobic conditions.

Because of its solubility in water, rain occurring immediately
following application may increase the amount of chemical getting into
ground water. Sediment-bound residues or solubilized asulam may run
off to surface water. Therefore, surface runoff could be another major
route of dissipation.

Based on the laboratory studies, photolysis in water and on soil
appear to be major routes of degradation for asulam. However, the role
of photolysis may be less significant in the natural field conditions than
in the laboratory. Thiswas demonstrated by the detection of low levels
of asulam residues (0.1 ppb) in a surface water study.

Based on acceptable data, the Agency concludes that asulam is
very soluble in water, with a water solubility of 4,000 ppm. One end-
use product contains the sodium salt of asulam which is very highly
soluble.

Asulam is stable to hydrolysis at pH'sof 5, 7, and 9 in the
absence of light. Although this chemical photodegrades very rapidly in
agqueous solution at pH 9, with a half-life of 2 hours, no degradation
products were present at levels greater than 10 percent of the applied.
On sandy loam soil, asulam was found to be readily photodegradable
with a half-life of 1.5 hours.

Sulfanilamide, the major degradation product formed on soil,
was present at 27.4 percent of the applied two hours after exposure to
light. Based on the low vapor pressure of asulam, volatilization from
soilswill not be an important dissipation route. The low octanol/water
partition coefficient suggests that asulam will have alow tendency to
accumulate in fish.

Based on supplemental data, asulam is much less persistent

under aerobic than anaerobic soil and aquatic conditions. If asulam
moves into anaerobic conditions, then biotic metabolism is greatly
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reduced and leaching potential is enhanced. Asulam degraded with
half-lives of 8 daysin sand, 28 days in sandy loam, and 23 daysin loam
soils under aerobic conditions whereas it degraded very slowly in sandy
loam soil under anaerobic conditions, where the half-life was greater
than 1 year. Asulam degraded with a half-life of 105 daysin an aerobic
aguatic metabolism study.

Sulfanilamide was the major degradate detected in the
aerobic/anaerobic soil, and anaerobic/aerobic aguatic metabolism
studies. Acetyl asulam (14.3% of the applied at 7 days) was only found
in the soil incubated under anaerobic soil/aquatic environment.

Asulam is expected to be very mobile due to its low soil
adsorption coefficients (K ,,=0.6-1.0; or K,=18-115). Results from the
column leaching studies for unaged and aged asulam residues showed
that the parent compound has a high potential for leaching. Although
no mobility studies were conducted for the major degradate
(sulfanilamide), based on the aged leaching study for asulam,
sulfanilamide showed low mobility.

In the unaged leaching study, asulam residues in the leachates of
all four soils totaled 88.7-t0-98.4 percent of the applied; the residues
remaining in the soil columns averaged 0.5-to-4.1 percent of the
applied, and were evenly distributed throughout the length of the
columns. Asulam was the only compound isolated from the leachates.

In the aged leaching study, asulam was the only compound
identified in the leachates, which contained 77 percent of the applied to
the sand soil column, 60-to-61 percent of the applied to the sandy loam,
47-to-52 percent of the applied to the sandy clay loam, and 52-t0-55
percent of the applied to the clay loam. Asulam residues remaining in
the soil ranged from 14-to-17 percent in the sand to 44-t0-46 percent in
the sandy clay loam columns. Small amounts of asulam and
sulfanilamide were detected in the leached soil columns.

The dissipation of asulam in the field cannot be confirmed at this
time because the registrant has not submitted any acceptable field
dissipation data. Asulam has the physical/chemical characteristicsin
common with those pesticides that are known to leach to ground water
or run off to surface water.

The field dissipation/small-scale prospective ground-water
monitoring study provided little conclusive information due to the
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problems of residue analysisin the soil; however, it is adequate to allow
the Agency to conclude that asulam will likely reach ground water
especially under the shallow ground-water conditions associated with
sugarcane usage. Results from an asulam drinking water survey of
surface water indicates the presence of low levels of asulam (0.1 ppb) at
the intakes to community water systems. This demonstrates the ability
of the compound to move offsite into surface water.

Although the studies to support the soil/aquatic metabolism data
requirements can be upgraded and other data requirements have been
fulfilled, the lack of acceptable field dissipation data and the concerns
about the integrity of data from the laboratory studies limit the Agency's
ability to assess with confidence the environmental fate of asulam. The
above assessment of the environmental fate of asulam was, in part,
based on unreliable data. As aresult, the fate, ground and surface water
assessments of asulam may change after review of the additional data
being required.

Based on the available data (including those from unreliable
studies), asulam has the following characteristics: 1) highly to very
highly soluble, 2) stable in water without light, 3) unstable in water and
on soil under light; however, small amounts of asulam were detected in
surface water, 4) relatively unstable in soil under aerobic conditions, 5)
very stable in soil and sediment under anaerobic conditions, 6) very
mobile in soil, 7) not volatile, and 8) does not accumulate in fish. With
these properties, it appears that asulam is highly mobile and has a strong
potential to leach into ground water or move offsite into surface water.

The Agency has concluded from the small-scale prospective
ground-water studies that asulam will likely reach ground water
especially under the shallow ground-water conditions associated with
sugarcane usage.

Level of Concern (LOC) criteriafor asulam were exceeded for
both mobility and persistence. A weight-of-evidence evaluation for the
occurrence of low levels of asulam in the surface and ground-water
samples, and its low human and aquatic toxicity indicated that the risk
posed will likely not be significant.
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Environmental Fate and Transport
D Degradation

Hydrolysis

Asulam does not hydrolyze in basic and neutral sterilized
water, but does hydrolyze very slowly in acidic environments.
Uniformly ring-labeled [**C]asulam was stable in pH 7 and 9
sterile agueous buffered solutions that were incubated in the dark
at 25° (+/- 1°) Celsius for 31 days. Asulam degraded slightly in
pH 5 solution; by 31 days posttreatment, one unidentified
compound increased in formation, comprising 4.4 to 4.9 percent
of the applied radioactivity. The requirement for hydrolysis data
(161-1) has been satisfied. (MRID 40997901)

Photodegradation in water

Asulam is unstable to photolysisin water. Uniformly
ring-labeled [**C]asulam photodegraded with a half-life of 2
hours in sterile aqueous pH 9 buffer solution that was irradiated
with artificial light (xenon arc lamp) continuously for 22 days.
No degradation products were present in greater than 10 percent
of the applied during the course of the study. The half-life of
asulam under dark conditions was not calculated by the
registrant because degradation was not significant. The
requirement for photolysis in water data (161-2) has been
satisfied. (MRID 41326001)

Photodegradation on soil

Uniformly ring-labeled [*C]asulam photodegraded
rapidly (half-life = 1.5 hours) on sandy loam soil samples that
were continuously irradiated with an artificial light source
(xenon lamp) at 25-28°C for up to 9 hours. The half-life of
asulam in the dark control samples was 83 hours. Sulfanilamide,
the major degradation product detected in the study, was present
at 27.6 percent of the applied two hours after exposure to light.
The requirement for photodegradation on soil data (161-3) has
been satisfied. (MRID 41326002)
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Aerobic soil metabolism

The submitted aerobic soil metabolism study was
reviewed and found to be unacceptable for the following
reasons:

* The results of the study could not be evaluated by the
Agency at this time because information on the storage
conditions (such as temperature) and length of storage of
the soil samples prior to extraction were not provided.
Based on the storage stability experiment for afield
dissipation/small-scal e prospective ground water
monitoring study, the recovery of soil-spiked asulam and
sulfanilamide decreased with time under storage at
freezing conditions. Recoveries from soils analyzed
immediately after spiking were good and reproducible.
However, the recoveries of asulam and sulfanilamide
from the soil samples from freezing storage were very
poor. Only 9 and 45 percent of the spiked asulam and
sulfanilamide, respectively, were recovered 14 days after
freezing storage. After 75 days of storage at freezing
temperature, the recoveries were less than 2 percent and
31 percent for the applied asulam and sulfanilamide,
respectively. It appears that the decline of recovery for
soil-spiked asulam and sulfanilamide does not have a
linear relationship with the length of time during freezing
storage.

* Results from this storage stability study suggested that the
length of storage of the soil samples at freezing
temperature would significantly affect the ratio between
the extractable and unextractable residues, and
subsequently affect the percentage of residues to be
characterized and identified.

* Theoretically, the soil-spiked asulam should be recovered
readily in the storage stability study based on the
following reasons: (1) chemicals are usually
metabolically stable at freezing temperature due to the
lack of active microorganisms; (2) asulamis
unsusceptible to hydrolysis; (3) asulam has alow
tendency to bind with soil (K,=0.6-1.0; or K,.=18-115).
Although asulam was reportedly photolytically unstable
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in water and on the surface of soil, these routes are
unlikely to have a significant role in the low recovery of
asulam in freezing storage because the soil samples are
usually kept in the dark in the refrigerator/freezer.

However, this study is upgradable. The registrant must:
1) submit adequate soil storage data for this study, and 2)
evaluate and validate the findings in this study, based on results
from the required storage stability study.

Results from this study are summarized below:

The degradation of asulam in soil appears to be
microbiologically mediated under aerobic conditions (with half-
lives ranging from 8-t0-28 days). Asulam degraded with half-
lives of 8 daysin sand, 28 daysin sandy loam, and 23 daysin
loam soils that were incubated in the dark at 20 °C and 75
percent of field moisture capacity. Three major compounds
other than asulam were isolated from the soils. These included
sulfanilamide and two compounds which were only
characterized as the ionic or conjugated form of asulam. The
registrant did not explain what was meant by ionic or conjugated
form of asulam. However, since harsh measures (acid-base
extraction) were taken to extract these degradates, data on the
structural identity of these degradates would be of little value.
Therefore, no additional data on the identity of these degradates
isrequired.

In the sandy soil, asulam was 56.5-t0-63.5 percent of the
applied immediately posttreatment, and decreased to 2.8 percent
at 37 days. Between 0 and 37 days posttreatment, the alternative
ionic form of asulam decreased from an average of 22.7-t0-0.5
percent of the applied, and the conjugated form of asulam ranged
from 0.8-t0-6.2 percent. Sulfanilamide was 1.4-t0-3.6 percent of
the applied between 0 and 18 days posttreatment. Conjugated
acetyl asulam, conjugated acetyl sulfanilamide, and
methylbenzenesulfonyl carbamate were identified in the sail in
trace amounts. (MRID 41326002)

39



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

Anaerobic soil and aguatic metabolism

The submitted anaerobic aquatic soil metabolism study
was reviewed and found to be unacceptable for the same reasons
as described above in the aerobic soil metabolism section.
However, this study is upgradable using the same procedure as
noted above in the aerobic soil metabolism section.

Results from this study are summarized below:

Asulam appearsto be relatively stable in sandy loam soil
under anaerobic conditions (estimated half-life greater than 1
year). Asulam wasrelatively stable in sandy loam soil that had
been incubated in the dark at 20 °C under anaerobic conditions
(estimated half-life greater than 1 year). Five compounds other
than asulam were detected in this study. These included
sulfanilamide, acetyl asulam, and three compounds which were
only characterized as the ionic or conjugated form of asulam.
The registrant did not explain what was meant by ionic or
conjugated form of asulam. However, since harsh measures
(acid-base extraction) were taken to extract these degradates,
data on the structural identity of these degradates would be of
little value. Therefore, no additional data on the identity of these
degradatesisrequired.

The conjugated form of asulam was a maximum of 23.8
percent of the applied at 1 day posttreatment, then decreased to
an average of 9.4 percent by 366 days. Thefirst alternative ionic
form of asulam (designated as Metabolite 2) was a maximum of
10.7 percent of the applied at 30 days, and the other alternative
ionic form (designated as M etabolite 3) was a maximum of 2.9
percent at 260 days. Acetyl asulam was a maximum of 14.3
percent of the applied at 7 days. Sulfanilamide was a maximum
of 3.6 percent of the applied at 366 days. (MRID 41767802)

Aerobic aguatic metabolism

The submitted aerobic aquatic soil metabolism study was
reviewed and found to be unacceptable for the same reasons as
described above in the aerobic soil metabolism section.

In the 1987 Registration Standard for asulam, aerobic
aguatic metabolism (162-4) studies were required because, at
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that time, it was used on ditch banks. Since the registrant has
deleted the ditch bank use on the label (EPA Registration
Number 264-447), this data requirement is no longer applicable.
However, the above study was still reviewed by the Agency
because it would provide additional information about the fate of
asulam in the aguatic environment.

If the registrant decides to add the aquatic use of asulam
on the label in the future, he/she can submit additional storage
information to upgrade this study.

Results from this study are summarized below:

Asulam appearsto be relatively stable in the loam
soil/water system under anaerobic conditions (with a half-life of
105 days). Asulam degraded with a half-life of approximately
105 daysin an aerobic sandy loam soil/water system that was
incubated in the dark at 20 °C. Four compounds other than
asulam were detected in this study. These included
sulfanilamide, and three compounds which were only
characterized as the ionic or conjugated form of asulam. The
study report did not explain what was meant by ionic or
conjugated form of asulam. However, since harsh measures
were taken (acid-base extraction) to extract these degradates,
data on the structural identity of these degradates would be of
little value. Therefore, no additional data on the identity of these
degradates are required.

The conjugated form of asulam increased from 2.8
percent of the applied immediately posttreatment, to 4.9 percent
at 30 days, and to amaximum of 6.1 percent at 273 days. Two
alternative ionic forms of asulam were present at a maximum of
7.8 and 19.8 percent, respectively, at 30 days. Sulfanilamide
was not found until day 15; it reached a maximum of 2.2 percent
at 273 days posttreatment. (MRID 41767801)

(2)  Mobility

L eaching and adsorption/desorption

Information on the mobility of asulam in an aquatic
sediment required by the Agency prior to November 8, 1989, is
no longer needed because the registrant has deleted the ditch

41



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

bank use of asulam on the label (EPA Registration Number 264-
447). However, these studies were reviewed by the Agency
because of their value in providing additional understanding of
the fate of asulam in the environment.

Results from these studies are summarized below:

Asulam is highly mobile in soil and has a strong potential
to leach into ground water or move offsite into surface water.
Data from the batch equilibrium study (Godward, 1988) indicate
that asulam is very mobile in autoclaved sand, clay loam, sandy
clay loam, and sandy loam soils, with Freundlich K, values of
0.4-1.0 (K,=18-115). Freundlich K, values ranged from 0.5-
1.6 (K,.=20-127).

The mobility of asulam and its aged residues was further
confirmed in the column leaching study (Reeves, et al., 1988).
Following leaching, asulam was the only compound identified in
the leachates, which contained 77 percent of the radioactivity
applied to the sandy soil column, 60-to-61 percent of the applied
to the sandy loam, 47-to-52 percent of the applied to the sandy
clay loam, and 52-to-55 percent of the applied to the clay loam.
Residues remaining in the soil ranged from 14-to-17 percent in
the sand to 44-t0-46 percent in the sandy clay loam columns; the
majority of the residues remaining in the soil were located in the
upper 6 cm of the soil columns and were unextractable with
acetone.

The batch equilibrium study and the column leaching
study are found to be acceptable to support the L eaching-
Adsorption/Desorption data requirements. However, the Agency
has concerns about the use of autoclave for sterilization of soils.
The Agency believes that physical or chemical sterilization may
indirectly alter the soil chemistry, thus complicating the
interpretation of the results obtained in the batch equilibrium
study.

Because the soil samples for the above studies were
combusted to determine the total residues (including extractable
aswell as unextractable residues), the length of freezing storage
of these samplesis unlikely to affect the findings. The
concentration of asulam and sulfanilamide in the agueous
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samples did not appear to decline during the storage in the
refrigerator.

Results from the column leaching study along with the
batch equilibrium study have clearly demonstrated the potential
for asulam to leach in the environment. The leaching and
adsorption/desorption data requirement has been satisfied by the
submitted column leaching and batch equilibrium studies. No
additional information on the mobility of asulam and its
degradation products in soil isneeded at thistime. (MRIDs
41215101 and 40965001)

3) Accumulation

Accumulation in Irrigated Crops

Regarding accumulation in irrigated crops (165-3), no
data are required. There are no registered aquatic uses for
asulam.

Bioaccumulation in Fish

Because the octanol/water partition coefficient for asulam
isvery low (K,,=1.01), a bioaccumulation in fish study (165-4)
iswaived.

Accumulation in Aquatic NonTarget Organisms

At thistime, there are no registered aquatic uses for
asulam; therefore an accumulation in aguatic nontarget organism
study (165-5) is not required.

4 Field Dissipation

Terrestria

Three progress reports for the field dissipation/small-
scale prospective ground-water monitoring studies (164-1 and
166-1, respectively) were reviewed. These progress reports are

found to be unacceptable to support the Field Dissipation (164-1)
datarequirement. Reasons are presented below:
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* The soil residue data were invalid because the analytical
methods (including the primary Analytical Method #7
and many other modified methods) could not effectively
extract and recover asulam and sulfanilamide in the soil
samples which were stored in the freezer for more than
10 months.

* Claims made in the submitted information were that the
residues of asulam and sulfanilamide in soil were either
very strongly bound or rapidly degraded (aclaim
contradictory to the results of other laboratory studies),
resulting in poor method recoveries. However, no
information has been provided to explain why the
recoveries of asulam and sulfanilamide were so low, even
for the spiked soil which was kept at freezing temperature
for arelatively short period of time.

Since the field dissipation/small-scale prospective
ground-water monitoring studies are unlikely to provide any
additional information to support the Field Dissipation Data
Requirement (164-1), the final report does not need to be
submitted.

Aquatic

At this time, the aquatic field dissipation data requirement
(164-2) is not applicable because there are no registered aguatic
uses for asulam.

Eorestry

At thistime, the forestry field dissipation data
requirement (164-3) is not applicable because there are no
registered forestry uses for asulam.

Combination and Tank Mixes

At this time, combination and tank mixes data
requirement (164-4) is not applicable because there are no
registered combination and tank mix uses for asulam.
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Long-Term

At thistime, long-term field dissipation data (164-5) are
not required because the Agency believes that the required
storage stability study (to investigate the fate of asulam residues
in soil under freezing storage) along with the field
dissipation/small-scal e prospective ground-water monitoring
study will provide sufficient information for the understanding of
the fate of asulam in the field.

(5) Spray Drift

The registrant is required to submit data to support the
Spray Drift data requirements because aerial application of
asulam (EPA Registration Number 264-447) can cause damage
to nontarget plants due to spray drift. Rhone-Poulenc Ag
Company is amember of the Spray Drift Task Force (SDTF),
and therefore, may elect to satisfy these data requirements
through the SDTF. If the registrant wishes to satisfy these data
requirements in this manner, the procedures outlined in PR
Notice 90-3 should be followed.

Water Resour ces
(D) Ground W ater

Although the small-scale prospective ground-water
monitoring (166-1) data requirement has not been satisfied, no
additional prospective ground-water studies will be required at
thistime. Additional prospective ground-water study
requirements will be placed in reserve. Should long-term
monitoring demonstrate that unacceptable contamination of
ground water by asulam occurs in some use areas, further
restrictions on use could be necessary.

Three small-scal e prospective ground-water studies were
required to determine the circumstances under which asulam
might leach into ground water. These reports detail the results of
three small-scale prospective ground-water studies and one
drinking water study for asulam (MRIDs 41561103, 42224701,
42534501, 41803901, 42704901).
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The ground-water studies were conducted at three sitesin
the United States: aturf site in Florida, a sugarcane sitein
Florida, and a sugarcane site in Louisiana. Due to the serious
problems of residue analysisin the soils, and dry wells at the
Louisiana site, little conclusive information concerning the
potential leaching of asulam into ground water was derived from
the studies. However, they are adequate to allow the Agency to
conclude that asulam will likely reach ground water especially
under the shallow ground-water conditions associated with
sugarcane usage.

2 Surface Water

Results from the drinking water survey (pertaining to
drinking water derived from surface water sources) indicate the
presence of asulam (0.1 ppb) at the intakes to the community
water systems. Earlier data indicated that asulam residues would
degrade in aerobic aguatic conditions and not be carried far from
the site of application in surface water. This study demonstrates
asulam may move offsite into surface water.

Exposure and Risk Characterization
a. Ecological Exposure and Risk Characterization

Explanation of the Risk Quotient (RQ) and the L evel of
Concern (LOC): The Levels of Concern are criteria used to indicate
potential risk to nontarget organisms. The criteriaindicate that a
chemical, when used as directed, has the potential to cause undesirable
effects on nontarget organisms. There are two general categories of
LOC (acute and chronic) for each of the four nontarget faunal groups
and one category (acute) for each of two nontarget floral groups. In
order to determine if an LOC has been exceeded, a risk quotient must be
derived and compared to the LOC's. A risk quotient is calculated by
dividing an appropriate exposure estimate, e.g. the estimated
environmental concentration, (EEC) by an appropriate toxicity test
effect level, e.g. the LC,,. The acute effect levelstypically are:

-EC,; (terrestrial plants),

-ECy, (aquatic plants and invertebrates),
-LC, (fish and birds), and

-L Dy, (birds and mammals)
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The chronic test results are the:

-NOEL (sometimes referred to as the NOEC) for avian and mammal
reproduction studies, and either the NOEL for chronic aquatic studies,
or the Maximum Allowable Toxicant Concentration (MATC), the
geometric mean of the NOEL and the LOEL (sometimes referred to as
the LOEC) for chronic aguatic studies.

When the risk quotient exceeds the LOC for a particular
category, risk to that particular category is presumed to exist. Risk
presumptions are presented along with the corresponding LOC's.

L evels of Concern (LOC) and associated Risk Presumption

Mammals, Birds

h IF THE LOC PRESUMPTION
2 acute RQ> 0.5  High acuterisk
m acute RQ> 0.2  Risk that may be mitigated through
restricted use
E acute RQ> 0.1  Endangered species may be affected
: acutely
chronicRQ> 1 Chronic risk, endangered species may be affected
U chronically,
o Fish, Aquatic invertebrates
IF THE LOC PRESUMPTION
(] acute RQ> 0.5  High acuterisk
acute RQ> 0.1  Risk that may be mitigated through
[y restricted use
> acute RQ> 0.05 Endangered species may be affected
acutely
- chronicRQ> 1 Chronic risk, endangered species may be affected
: chronically
u Plants
IF THE LOC PRESUMPTION
ﬂ RQ> 1 High risk
q RQ> 1 Endangered plants may be affected
¢ Currently, no separate criteriafor restricted use or chronic effects
n for plants exist.
wl
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(1)

Exposure and Risk to Nontarget Terrestrial Animals
(a) Terrestrial Animals Acute Risk

Avian and mammalian organisms may be exposed
to asulam through the consumption of food items (i.e.
grasses, insects, seeds and fruit) containing asulam
residues. Calculations of expected environmental
residues are based on the work by Hoerger and Kenaga
(1972).

A maximum application of 6.7 Ibs asulam on non-
cropland (i.e. rights-of way) is expected to produce
maximum residues on avian and mammalian food items
of 47 ppm (fruit) to 1608 ppm (short grass) and typical
residues of 10 ppm to 837 ppm.

As neither data on acute oral nor subacute dietary
testing are available for technical asulam, the avian
dietary LC,, for the 60 percent formulation (75,000 ppm)
was adjusted to 100 percent a.i. (45,000 ppm). Asthe
maximum expected residue of 1608 ppm falls short of the
high level of concern (0.5 LC,, = 22,500), adverse acute
effects to nontarget avian species are not expected from
the proposed reregistration of asulam.

The mammalian LC,, value can be estimated
using the following formula:

LC,, = LD, x body weight (g)/ daily food consumption (g)

LC,, = 5,000 mg/kg x 0.10 kg/10 g = 50,000 ppm (young rat)

Therefore, an LD, of 5,000 for the rat would
convert to an LC,, of 50,000 ppm. As the maximum
expected residue of 1608 ppm falls short of the high level
of concern (0.5 LC, = 25,000), adverse acute effects to
nontarget mammalian species are not expected from the
proposed reregistration of asulam.

(b) Terrestrial Animals Chronic Risk

Chronic effects to avian species cannot be
assessed at this time due to lack of avian reproduction
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data. However, the Agency believesthereislittle
potential for adverse effects to avian reproduction as the
available environmental fate information indicates that
photolysisin water and soil is very rapid -- approximately
2 hours. Although asulam may be applied more than
once to sugarcane and Christmas tree plantations, a
scenario reflecting the decline of residues on long grass
treated at 3.3 |bs ai/A showed maximum residues of 367
ppm immediately after application dissipating to less than
1 ppm within one day. Even allowing for arepeat
application after 14 days, the average residues would
only be 23 ppm. Furthermore, any residue not exposed to
sunlight but subjected to rainfall will rapidly move from
the area through either leaching or surface runoff due to
asulam's high mobility. In addition, asulam has a very
low potential for bioaccumulating in birds based on the
K,, of 1.0. Lastly, the major degradate -- sulfanilamide --
need not be tested as it comprised only 27.6% of the
applied parent in the soil photodegradation study.
Therefore, avian reproduction studies on the bobwhite
quail and mallard duck (71-4 a,b) are not required at this
time.

Based on the overlap between the LOEL range of
1000 ppm to 5000 ppm for mammalian reproduction and
the maximum expected residues on mammalian food
items (1608 ppm on short grass), use of asulam on
noncropland (maximum 6.7 Ibs a.i./A) may exceed levels
of concern (EEC/LOEL range) for mammalian
reproduction (risk quotient range of 0.32 to 1.6). The
LOC for mammalian reproduction is not surpassed when
compared to the typical (i.e. average) residues on short
grass (837 ppm). In addition, rights-of-way are more
likely to have long grass than short grass (typical for turf
sites). Even when compared to the maximum expected
residues on long grass (737 ppm), the LOC for
mammalian reproduction is not exceeded. Therefore, the
Agency concludes that the use of asulam on noncropland
at the maximum use rate, or any other use site, is not
likely to adversely affect mammalian reproduction.
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(2)

(c) I nsects

Asulam may be applied during the flowering time
of avariety of nontarget plants. Thus, thereisthe
potential of exposure to honey bees from asulam use.
However, minimal risk to these organisms is expected as
asulam is practically nontoxic to honey bees (LD, >
36.26 ug/bee).

Exposure and Risk to Nontarget Aquatic Animals
(a) Acute Risk

Aquatic fauna may be exposed to asulam residues
viarunoff and/or drift to water bodies or through an
inadvertent direct application to water. A direct
application of asulam to water would result in an
estimated environmental concentration (EEC) of 408 ppb
in six feet of water [61 ppb x 6.7 Ibs ai/A = 408 ppb].

Asthe aquatic EEC does not surpass the high level
of concern (0.5 LC,,) for the most sensitive fish species
(0.5 LCy, = >87 ppm for the rainbow trout) or the most
sensitive agquatic invertebrate species (0.5 LC,, = 13 ppm
for Daphnia magna), acute risk to aquatic fauna are not
expected from the proposed reregistration of asulam.

(b) Chronic Risk

Chronic effects to fish and aguatic invertebrates
cannot be assessed at this time due to lack of data.
However, the Agency is concerned with adverse effects
to these organisms as the available environmental fate
information indicates that asulam is possibly persistent
and has a high potential to move to ground and surface
water. In addition, the unrefined agquatic EEC for a direct
application to 6 feet of water (408 ppb) exceeds 0.01 EC,
(270 ppb) for Daphnia magna. Asulam may also be
applied more than once to sugarcane and possibly to
Christmas tree plantations and non-cropland areas (label
does not specify). Therefore, alife-cycle aquatic
invertebrate study with Daphnia magna (72-4b) is
required at thistime. The early life-stage fish study (72-

50



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

(3)

43) isin reserve status pending results of the daphnialife-
cycle study.

Exposure and Risk to Nontar get Plants

Exposure of nontarget terrestrial and aquatic plants to

asulam is based on expected runoff from ground applications
and from runoff and drift from aerial applications (sugarcane and
Christmas tree plantations).

(a) Terrestrial and Semi-aquatic

Terrestrial plant EEC's are calculated by
estimating the runoff from one acre treated at the
maximum application rate to an adjacent one acre site.
Semi-aquatic plant EEC's are calculated by estimating the
runoff from a 10 acre site treated at the maximum
application rate to an adjacent one acre wetland area. For
example, at a maximum ground application rate of 6.7 |bs
a.i./A (non-cropland) and anticipated 5 percent runoff of
applied pesticide, runoff into areas adjacent to treated
sites is expected to be 0.33 Ibs. a.i./A (see table below).
Runoff into awetland area (i.e., moist, saturated or
flooded soils) away from treated sites is expected to be
approximately 3.3 Ibs ai./A.
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Estimated Environmental Concentrations and Risk Quotients

USE SITE MAX. LEVEL OF TERR. SEMI- AQUATIC
APPL. CONCERN? PLANTS AQUATIC PLANTS
RATE ADJACENT PLANTSIN
(LBS TOUSE SITE | WET AREAS

AWAY

Noncrop (rights-of- 6.68 EC5=0.08 ECy 0.33 4.1 33 41 0.2 15

way, =0.0002 ECy, =

industrial ,fences) 0.14

Sugarcane, 3.34 EC,=0.08 0.17 21 17 21 0.10 0.73

Christmas tree EC,=0.14 0.27° 3.8 1.2 17 0.07° 0.51°

plantations, 0.17* 850* 0.17* 850*

ornamentals

Turf 2.10 EC,=0.08 0.10 1.2 1.0 12 0.064 0.46
EC,=0.14

Rights-of-way (Sec. 1.67 EC,=0.08 0.08 11 0.8 11 0.05 0.35

24C PA) ECy,=0.14 0.13* 1.8 0.58° g 0.03* 0.213
EC,; = 0.0002 0.08* 400 0.08* 400

1. Levels of Concern: a)terrestrial plants- lowest

EC,; value (lettuce shoot length) = 0.08 Ibs a.i./A for seedling germination and emergence tests; this value is compared to runoff alone and runoff plus
drift calculations; lowest EC,; value (cucumber root weight) = 0.0002 Ibs a.i./A for vegetative vigor; this value is compared to drift calculations; b)
aguatic plants- lowest ECy, value from aquatic plant studies (Lemna gibba ECy, = 0.14 ppm).

2. EEC values are based on runoff from ground applications, except where noted for aerial applications to sugarcane and Christmas tree plantations.

3. EEC value and corresponding risk quotient for aerial application (runoff and drift).

4. EEC value and corresponding risk quotient for aerial application (drift only).

A high level of concern exists for both endangered
and non-endangered terrestrial and semi-aquatic plants if
the EEC exceeds the EC,; value for the most sensitive
plant species tested or, in other words, the risk quotient is
greater than 1.0. In the above table, the shaded areas
indicate that the high level of concern for endangered and
non-endangered terrestrial and semi-aquatic plants has
been exceeded for all use patterns.

The Agency has afairly high degree of certainty
concerning these LOC exceedences for terrestrial and
semi-aquatic plants. Asulam is an herbicide whichis
designed to kill plants. Therefore, it isamost agiven
that LOC's will be exceeded. By how many times the
LOC's are exceeded is another question. Thereisan even
higher certainty that the use of asulam will adversely
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affect nontarget semi-aquatic plants as the risk quotients
are higher. Drift from aerial applications will certainly
pose a hazard to nontarget terrestrial and semi-aguatic
plants as the risk quotients are 400 - 850. The EC,; value
(cucumber root weight) used for the drift calculations was
extrapolated from the data because the laboratory failed
to test at sufficiently low concentrations to determine an
EC,. When thistest isrepeated it is expected that the
EC,; value may be even lower, thus, increasing the
magnitude by which the LOC's are surpassed.

(b)  Aquatic

Aquatic EECs are calculated using the estimated
runoff from 10 acres treated at the highest registered rate
flowing into a 1 acre water body, six feet deep. For
example, at amaximum application rate of 6.7 lbs a.i./A
(non-cropland) to a 10 acre watershed with anticipated 5
percent runoff of applied pesticide, the concentration of
asulam in six feet of water is expected to be 0.2 ppm.

A high level of concern exists for both endangered
and non-endangered aquatic plants if the EEC exceeds
the EC,, value for the most sensitive plant species tested
or, in other words, the risk quotient is greater than 1.0. In
the above table, the shaded areas beneath the aquatic
plants heading indicate that the high level of concern for
endangered and non-endangered aquatic plants has been
exceeded for the non-cropland use pattern only. Because
the risk quotient isfairly low (1.5), arefined aguatic risk
assessment will most likely reduce the EEC below the
level of concern.

4 Endangered Species

Based on the conclusions in the preceding sections of this
risk assessment, all registered uses of asulam might pose a
significant risk to endangered terrestrial and semi-aquatic plant
species inhabiting areas adjacent to treated sites and those in wet,
low-lying areas farther away from treated sites. Use of asulam
on non-cropland areas (i.e., rights-of-way, fence rows) might
pose arisk to nearby endangered aquatic plant species as well.
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All endangered plant species inhabiting certain target
areas (i.e., rights-of-way) are likely to be jeopardized as they will
receive a direct application of asulam.

The Endangered Species Protection Program is expected
to be implemented in the future. Limitations on the use of
asulam will be required to protect endangered and threatened
species, but these limitations have not yet been defined (and may
be formulation specific). OPP anticipates that consultation with
the Fish and Wildlife Service will be conducted in accordance
with the species-based priority approach described in the
Program. After completion of consultation, registrants will be
informed if any required label modifications are necessary. Such
modifications would most likely consist of the generic label
statement referring pesticide users to use limitations contained in
county bulletins.

RISK MANAGEMENT AND REREGISTRATION DECISION
A. Deter mination of Eligibility

Section 4(g)(2)(A) of FIFRA callsfor the Agency to determine, after
submission of relevant data concerning an active ingredient, whether products
containing the active ingredient 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 asulam and its
sodium salt as active ingredients. The Agency has completed its review of these
generic data, and has determined that based on the information currently available,
there are data to support reregistration of all products containing asulam and its
sodium salt; however, areregistration eligibility decision on products registered for
use on sugarcane cannot be made at this time for reasons discussed in Section IV.A.1.
Appendix B identifies the generic data requirements that the Agency reviewed as part
of its determination of reregistration eligibility of asulam and its sodium salt, and lists
the submitted studies that the Agency found acceptable.

The dataidentified in Appendix B were sufficient to allow the Agency to assess
the registered uses of asulam and its sodium salt. The Agency has determined that
except for the use on sugarcane, asulam and its sodium salt can be used without
resulting in unreasonable adverse effects to humans and the environment. To ensure
that the potential risks of asulam are not unreasonable, the Agency is requiring the
registrant to implement certain risk mitigation measures. Provided these risk
mitigation measures are implemented, the Agency finds that all products containing
asulam and its sodium salt as the sole active ingredient are eligible for reregistration
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for all uses with the exception of sugarcane. 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, published scientific literature, etc. and the
dataidentified in Appendix B. The Agency has found that all uses of asulam and its
sodium salt, except for sugarcane, are eligible for reregistration. It should be
understood that the Agency may take appropriate regulatory action, and/or require the
submission of additional datato support the registration of products containing asulam
and its sodium salt, if 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 ingredients
asulam and its sodium salt, the Agency has sufficient information on the health
effects of asulam and its sodium salt and on its potential for causing adverse
effectsin fish and wildlife and the environment. Although levels of concern are
exceeded for endangered and non-endangered plant species and surfacewater
and groundwater quality, the Agency concludes that products containing
asulam and its sodium salt for all uses, with the exception of sugarcane, once
amended to reflect the risk mitigation measures imposed in this RED, are
eligible for reregistration.

The Agency is unable to make areregistration eligibility decision on the
use of asulam and its sodium salt on sugarcane because data show that asulam
concentrates in the processed animal feed commodity, blackstrap molasses.
Under current policies, the establishment of the necessary feed additive
regulation (tolerance) to cover residues in this commodity may be barred by the
Delaney clause of Section 409 of the Federal Food, Drug and Cosmetic Act
(FFDCA) because asulam may induce cancer in animals within the meaning of
the Delaney clause.

2. Eligible and Ineligible Uses

The Agency has determined that the use of asulam and its sodium salt
on the following use sites are eligible for reregistration: Christmas tree
plantations, ornamentals, turf (St. Augustinegrass and Bermudagrass), and non-
cropland (boundary fences, fencerows, hedgerows, lumberyards, storage areas,
industrial plant sites, and warehouse lots). The decision for the use of asulam
and its sodium salt on sugarcane cannot be made at this time because a feed
additive regulation for blackstrap molasses may be required.
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B. Regulatory Position

The following is a summary of the regulatory positions and rationales for
asulam and its sodium salt. Where labeling revisions are imposed, specific language is
set forth in Section V of this document.

1. Toler ance Reassessment

Tolerances Listed Under 40 CFR §180.360

The tolerances listed in 40 CFR 8180.360 are for residues of asulam per
se on sugarcane. The tolerance expression must be revised to include all
metabolites containing the sulfanilamide moiety. A summary of the asulam
tolerance reassessment is presented in Table I11.

The qualitative nature of the residue in animals is adequately understood
based on acceptable poultry and ruminant metabolism studies. The residue of
concern in milk, eggs, and animal tissues is asulam and its metabolites
containing the sulfanilamide moiety. The only ruminant feed item containing
asulam is molasses; there are no poultry feed items. Magnitude of the residue
studies in ruminants conducted at a slightly exaggerated rate (2X) show that
guantifiable residues of asulam and its sulfanilamide-containing metabolitesin
ruminant commaodities from a 1X dietary exposure do occur in meat, meat
byproducts, and milk, but not in fat. Therefore, ruminant commodity
tolerances are needed, as presented in Table lll.

Processed Food (40 CER 8185) and Feed (40 CFER 8186) Tolerances

No food/feed additive tolerances have been established for asulam. An
adequate processing study has been conducted with sugarcane for asulam and
its metabolites containing the sulfanilamide moiety. A tolerance proposal is
needed for residues of asulam and its metabolites containing the sulfanilamide
moiety in the sugarcane processed commodity blackstrap molasses at 48X the
reevaluated tolerance. An appropriate tolerance would be 720 ppm, based on
the revised tolerance of 15 ppm for sugarcane.

However, as noted previously, the Agency may be barred from
establishing afood or feed additive tolerance for blackstrap molasses because
of the Delaney clause of FFDCA. This clause prohibits the establishment of a
regulation for any food/feed additive that is found to induce cancer in man or
animals. The Ninth Circuit Court of Appeals has ruled that EPA must interpret
this provision strictly. Therefore, since asulam may be found to be an animal
carcinogen within the meaning of the Delaney clause, EPA may not be able to
establish a processed feed tolerance for blackstrap molasses. Further, under
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current Agency policy if afood/feed additive tolerance cannot be established
due to the Delaney clause, EPA will neither establish nor continue in effect a
tolerance for the associated raw agricultural commodity. As part of the
settlement agreement in arecent court case challenging the Agency's
implementation of the Delaney clause (Californiavs. Browner), the Agency
committed to a schedule for determining whether revocation was warranted for
raw agricultural commodity tolerances where a food/feed additive tolerance
was needed or established and the pesticide at issue possibly was a carcinogen
within the meaning of the Delaney clause. These decisions are to be made in
three groups beginning in October 1995, with final revocation, if necessary, for
all three groups scheduled for no later than 2000.

Because final revocation, if necessary, islikely to be several years
away, the Agency believes it would be important to revise the existing raw
agricultural commodity tolerance for sugarcane from the current 0.1 ppm to 15
ppm consistent with new cropfield trial data and to establish new meat, milk
and meat by-product tolerances. Current residue data suggest the existing
tolerance should be raised to 15 ppm from 0.1 ppm. However, the registrant is
submitting further additional datareflecting longer PHI's and more accurate
timing of application which will likely result in atolerance level lower than the
15 ppm. After reviewing these data, the Agency will establish a new sugarcane
tolerance and require the registrant to petition for new meat, milk, and meat by-
product tolerances.

These tolerances once established may ultimately be revoked as part of
the commitment to review the underlying raw agricultural tolerance for
sugarcane. The Agency recently announced certain modificationsin its
policies concerning which pesticide uses require a food/feed additive regulation
(response to the NFPA Petition June 14, 1995; 60 FR 31300). These changes
may effect the need for a feed additive regulation for asulam on blackstrap
molasses. One of the policy decisions concerned "ready-to-eat" animal feeds
and under what circumstances these feeds will need a food/feed additive
regulation. Under this policy, it is possible that residues of asulam in
blackstrap molasses may be adequately covered by the tolerance in the raw
agricultural commodity (sugarcane) so that establishing a feed additive
tolerance will be unnecessary. If it can be shown that blackstrap molassesis
unpalatable when fed "asis," EPA will not categorize it as "ready-to-eat."
Further, if EPA determines that once blackstrap molasses is mixed with other
feed items before feeding and this mixing dilutes the asulam residues such that
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they are below the raw agricultural commaodity tolerance level, it will not be
necessary to establish a feed additive regulation.

By amending and establishing tolerances for what may be an interim
period, the Agency believesit is providing appropriate and responsive
regulatory measures to avoid production of adulterated food which could be
subject to possible crop and food commodity seizures. The Agency also
believes this action will help keep any public misunderstanding or
misconception regarding dietary risk from asulam to a minimum.

Tablelll. Tolerance Reassessment Summary
Current Tolerance
Commodity Tolerance (ppm) Reassessment (ppm) Comment

Tolerance listed under 40 CFR §180.360

Sugarcane 0.1 15 Existing studies show that the current
tolerance is exceeded and that residues
are as great as 15 ppm (150X).

Milk None 0.2 Based on evaluation of 50 ppm and 200
ppm feeding studies and a ruminant diet

Cattle, meat None 0.1 containing a maximum of 100 ppm
Cattle, mbyp None 0.6 asulam.

Goats, meat None 0.2

Goats, mbyp None 0.6

Hogs, meat None 0.1

Hogs, mbyp None 0.6

Horses, meat None 0.1

Horses, mbyp None 0.6

Sheep, meat None 0.1

Sheep, mbyp None 0.6

CODEX HARMONIZATION

There are no Codex MRLs established or proposed for residues of
asulam. Therefore, there are no questions with respect to compatibility of U.S.
tolerances with Codex MRLs.

2. Risk Mitigation
The Agency has determined that the current uses of asulam exceed

levels of concern for endangered and nonendangered terrestrial and semi-
aquatic plantsfor all uses. For noncropland uses, asulam exceeds LOCs for

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

58




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

endangered and nonendangered aquatic plants. Several risk mitigation
measures proposed by the technical registrant, Rhone Poulenc, and accepted by
the Agency are being required. These risk mitigation measures include
reducing application rates, reducing number of applications per season,
prohibiting aerial uses for noncropland and Christmas tree use sites, and adding
groundwater and surface water label advisories. These risk mitigation
measures are required for all asulam registrants.

The technical registrant, Rhone-Poulenc, has withdrawn the
Pennsylvania SLN issued under FIFRA section 24(c) - aerial application on
rights-of-way. Likewise, Rhone Poulenc is prohibiting the aerial uses of
asulam for noncropland and Christmas trees use sites by voluntarily cancelling
aerial application. Rhone-Poulenc is clarifying the noncropland use to be
limited to 1 gallon/A rate, 1 application/season; clarifying the Christmas tree
uses to be limited to 1 application/season; and clarifying the turf use to limit
use to sod farms use only and 1 application/season. In addition, Rhone-
Poulenc also agreed to clarify the environmental fate assessment methodology
and the uncertainty associated with the extraction technique and recovery of
asulam from the laboratory versus the field studies. The clarification of the
recovery methodology will reduce the uncertainty associated with the
environmental fate assessment.

Ground water and Surface water concerns. Due to ground water and
surface water quality concerns, the following mitigation steps are required:

° Asulam has the potential to leach to ground water.
Therefore all product labels must carry a ground water
advisory. The label language for this advisory can be
found in Section V of this document.

° Rhone-Poulenc is required to initiate long-term monitoring to
determine if unacceptable contamination of ground water occurs
in some use areas. Therefore, long-term monitoring in
cooperation with the States and USGS is necessary.

° Asulam has the potential to move offsite to surface water.
Therefore all product labels must carry a surface water advisory.
The label language for this advisory can be found in Section V
of this document.
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3. Endangered Species Statement

The Agency has concerns about the exposure of threatened and
endangered plant species to asulam. Based on the conclusions discussed in the
preceding sections of this risk assessment, endangered species LOCs are
exceeded for terrestrial and semi-aquatic plants for all uses. Also, asulam
exceeds the level of concern for endangered aquatic plants for noncropland
uses.

Currently, the Agency is developing a program (" The Endangered
Species Protection Program”) to identify all pesticides whose use may cause
adverse impacts on endangered and threatened species and to implement
mitigation measures that will eliminate the adverse impacts. The program
would require use restrictions to protect endangered and threatened speciesin
the county. Consultations with the Fish and Wildlife Service may be necessary
to assess risks to newly listed species or from proposed new uses. In the future,
the Agency plans to publish in the Federal Register a description of the
program and have available enforceable county-specific bulletins. Because the
Agency istaking this approach for protecting endangered and threatened
species, it is not imposing label modifications at this time through the RED.
Rather, any requirements for product use modifications will occur in the future
under the Endangered Species Protection Program.

4, L abeling Rationale
a. Worker Protection

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' slabeling regulations for worker protection statements (40 CFR part 156,
subpart K). These labeling revisions are necessary to implement the Worker
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 asinstructed 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
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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.

Uses within the scope of the Worker Protection Standard

The 1992 Worker Protection Standard for Agricultural Pesticides (WPS)
established certain worker-protection requirements (personal protective
equipment, restricted entry intervals, etc.) to be specified on the label of all
products that contain uses within the scope of the WPS. Uses within the scope
of the WPS include all commercial (non-homeowner) and research uses on
farms, forests, nurseries, and greenhouses to produce agricultural plants
(including food, feed, and fiber plants, trees, flowers, shrubs, ornamentals, and
seedlings). Uses within the scope include not only uses on plants, but also uses
on the soil or planting medium the plants are (or will be) grown in.

Some of the registered uses of asulam are within the scope of the
Worker Protection Standard (WPS) and some uses are outside the scope of the
WPS. Those that are outside the scope of the WPS include use:

u on plants grown for other than commercial or research purposes, which
may include plants in home lawns, home gardens and home
greenhouses,

= on plants that are in ornamental gardens, parks, golf courses, and public

or private lawns and grounds and that are intended only for decorative
or environmental benefit. (However, pesticides used on sod farms are
covered by the WPS).

= in amanner not directly related to the production of agricultural plants,
including, for example, control of vegetation along rights-of-way and in
other noncrop areas.

Personal Protective Equipment (PPE) for Handlers
(Mixer/Loader/Applicators)

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

1. If the Agency 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
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occupational-use products, PPE will be established using the process
described in PR Notice 93-7 or more recent EPA guidelines.

2. If the Agency 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, the Agency 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.

There are no special toxicological concerns about asulam that warrant
the establishment of active-ingredient-based minimum PPE requirements.

Entry Restrictions

Entry Restrictions for Occupational-Use Products (WPS Uses)

Some of the registered uses of asulam are within the scope of the
Worker Protection Standard (WPS).

Restricted Entry Interval -- Under the Worker Protection Standard
(WPS), interim restricted entry intervals (REI) for all uses within the scope of
the WPS are established based on the acute toxicity of the active ingredient.
The toxicity categories of the active ingredient for acute dermal toxicity, eye
irritation potential, and skin irritation potential are used to determine the interim
WPS REI. If one or more of the three acute toxicity effects are in toxicity
category I, the interim WPS REI is established at 48 hours. If none of the acute
toxicity effects are in category I, but one or more of the threeis classified as
category I, the interim WPS REI is established at 24 hours. If none of the
three acute toxicity effects arein category | or I1, the interim WPS REI is
established at 12 hours. The WPS specifically retains two types of REI's
established by the Agency prior to the promulgation of the WPS: (1) product-
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specific REI's established on the basis of adequate data and (2) interim REI's
that are longer than those that would be established under the WPS.

For occupational end-use products containing asulam as an active
ingredient, the Agency is maintaining the current a 12 hour REI pertaining to
each use of the product that is within the scope of the Worker Protection
Standard. The 12 hour REI is the minimum acceptable REI for asulam.

The WPS places very specific restrictions on entry during restricted-
entry intervals when that entry involves contact with treated surfaces. These
existing WPS protections are sufficient to mitigate post-application exposures
of workers who contact surfaces treated with asulam. The WPS REI in effect
until now was 12 hours.

Early Entry PPE -- The WPS establishes very specific restrictions on
entry by workers to areas that remain under arestricted-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
PPE be worn. Personal protective equipment requirements for persons who
enter areas that remain under a restricted-entry interval and contact treated
surfaces are based on the toxicity concerns about the active ingredient. The
requirements are set in one of two ways.

1. If the Agency 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 or the minimum early-
entry requirements specified under the Worker Protection
Standard. The more protective PPE isto be used. These
minimum WPS requirements are: coveralls, chemical
resistant gloves, and shoes plus socks.

2. If the Agency 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.

The personal protective equipment for early entry is the minimum

required under the WPS: coveralls, chemical resistant gloves, and shoes plus
socks.
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Entry Restrictions for Occupational-Use Products (NonWPS Uses)

Some registered uses of asulam are outside the scope of the Worker
Protection Standard (WPS). For nonWPS uses the Agency is requiring the
following.

"Do not enter or allow others to enter the treated area
until sprays have dried."

Homeowner-Use Products

There are no products containing asulam that provide directions
intended for homeowner use. Current labelling provides the statement "for
agricultural or commercial use only, not for use by homeowners." This
statement is to be maintained.

b. Environmental Hazard

The Agency isrequiring labeling to address risk to wetland areas.
(Refer to Section V).

C. Spray Drift Advisory

The Agency has been working with the Spray Drift Task Force, EPA
Regional Offices and State Lead Agencies for pesticide regulation to develop
the best spray drift management practices. The Agency is now requiring
interim measures that must be placed on product labels/labeling as specified in
Section V. Once the Spray Drift Task Force completes their studies, submits
data, and the Agency evaluation is completed, there may be further refinements
in spray drift management practices.

V. ACTIONSREQUIRED 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 asulam and its

sodium salt for the above eligible uses has been reviewed and determined to be
substantially complete.
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In summary, based on the information currently available to the
Agency, all uses of asulam are eligible for reregistration, with the exception of
sugar cane. Furthermore, the Agency is requiring that additional confirmatory
data be submitted to fulfill the generic data requirements for reregistration of
asulam.

Chronic Aquatic Invertebrate Toxicity - Daphnia Magna
Aerobic Soil Metabolism

Anaerobic Soil and Aquatic Metabolism

Droplet Size Spectrum

Drift Field Evaluation

Directions for Use - Label amendment (lower application rate and/or
longer PHI)

Plant M etabolism Study

Magnitude of Residue - Sugarcane

Confined Rotational Crop

After reviewing additional field trial data for sugarcane, the Agency
will establish a new sugarcane tolerance and require the registrant to petition
for new meat, milk and meat by-product tolerances.

Certain data are not part of thereregistration target database for
asulam, but are also required:

Seedling emergence - soybeans and radish
V egetative vigor - cucumber and onion

2. L abeling Requirements for Manufacturing-Use Products

To remain in compliance with FIFRA, manufacturing use product (MP)
labeling must be revised to comply with all current EPA regulations, PR
Notices and applicable policies. The MP labeling must bear the following
statement under Directions for Use:

"Only for formulation into a herbicide for the following uses(s): _
(fill blank only with those uses that are being supported by MP
registrant).”

An MP registrant may, at his/her discretion, add one of the
following statements to an MP label under "Directions for Use" to
permit the reformulation of the product for a specific use or all
additional uses supported by a formulator or user group:
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@ "This product may be used to formulate products for specific
use(s) not listed on the MP label if the formulator, user group, or
grower has complied with U.S. EPA submission requirements
regarding the support of such uses(s)."

(b) "This product may be used to formulate products for any
additional use(s) not listed on the MP label if the formulator,
user group, or grower has complied with U.S. EPA submission
requirements regarding the support of such uses(s) and the
Agency has registered the end-use products being produced.”

End-Use Products
1. Additional Product-Specific Data Requirements

Section 4(g)(2)(B) of FIFRA calls for 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 aregistrant 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. L abeling Requirements for End-Use Products
a. Worker Protection

D Personal Protective Equipment/Entry Restrictions,
L abeling

Personal Protective Equipment (PPE) for Handlers
(Mixer/L oad