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OFFICE OF
PREVENTION, PESTICIDES
AND TOXIC SUBSTANCES

CERTIFIED MAIL

Dear Registrant:

I am pleased to announce that the Environmental Protection Agency has completed its
reregistration eligibility review and decisions on the pesticide chemical case desmedipham
which includes the active ingredient ethyl m-hydroxycarbanilate carbanilate. The enclosed
Reregistration 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. You must follow all instructions and submit
complete and timely responses. The first set of required responses is due 90 days from the
receipt of this letter. The second set of required responses is due 8 months from the date
of this letter. Complete and timely responses will avoid the Agency taking the enforcement
action of suspension against your products.

If you have questions on the product specific data requirements or wish to meet with
the Agency, please contact the Special Review and Reregistration Division representative
Jeffrey Billingslea at (703) 308-8004.

Sincerely yours,

Lois Rossi, Division Director

Special Review

and Reregistration Division
Enclosures
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SUMMARY OF INSTRUCTIONS FOR RESPONDING TO
THE REREGISTRATION ELIGIBILITY DECISION (RED)

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

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

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

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

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

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




d. Two copies of the Confidential Statement of Formula (CSF) for each basic and
each alternate formulation. The labeling and CSF which you submit for each product must
comply with P.R. Notice 91-2 by declaring the active ingredient as the nominal
concentration. You have two options for submitting a CSF: (1) accept the standard certified
limits (see 40 CFR 8§158.175) or (2) provide certified limits that are supported by the analysis
of five batches. If you choose the second option, you must submit or cite the data for the five
batches along with a certification statement as described in 40 CFR 8158.175(e). A copy of
the CSF is enclosed; follow the instructions on its back.

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

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

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

By U.S. Mail:

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

EPA, 401 M St. S.W.

Washington, D.C. 20460-0001

By express:

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

Room 266A, Crystal Mall 2

1921 Jefferson Davis Hwy.

Arlington, VA 22202

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

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

AE Acid Equivalent

ai. Active Ingredient

ARC Anticipated Residue Contribution

CAS Chemical Abstracts Service

Cl Cation

CNS Central Nervous System

CSF Confidential Statement of Formula

DFR Dislodgeable Foliar Residue

DRES Dietary Risk Evauation 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 Environmenta Concentration. The estimated pesticide concentration in an environment, such
asaterrestrial 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
organi zations 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. Itisusually expressed as the weight of substance per weight or
volume of water, air or feed, e.g., mg/l, mg/kg or ppm.

LD,, Median Lethal Dose. A dtatistically derived single dose that can be expected to cause death in 50% of
the test animals when administered by the route indicated (oral, dermal, inhalation). It isexpressed as
aweight of substance per unit weight of animd, 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

LOEC Lowest Observed Effect Concentration

LOEL Lowest Observed Effect Level

MATC Maximum Acceptable Toxicant Concentration

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

Hg/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

NPDES National Pollutant Discharge Elimination System
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GLOSSARY OF TERMSAND ABBREVIATIONS

NOEL No Observed Effect Level

NOAEL No Observed Adverse Effect Level

OoP Organophosphate

OPP Office of Pesticide Programs

PADI Provisional Acceptable Daily Intake

PAG Pesticide Assessment Guideline

PAM Pesticide Analytical Method

PHED Pesticide Handler's Exposure Data

PHI Preharvest Interval

ppb Parts Per Billion

PPE Personal Protective Equipment

ppm Parts Per Million

PRN Pesticide Registration Notice

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

RED Reregistration Eligibility Decision

REI Restricted Entry Interval

RfD Reference Dose

RS Registration Standard

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

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

TEP Typical End-Use Product

TGAI Technical Grade Active Ingredient

TLC Thin Layer Chromatography

TMRC Theoretical Maximum Residue Contribution

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

WP Wettable Powder

WPS Worker Protection Standard
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EXECUTIVE SUMMARY

This Reregistration Eligibility Decision (RED) addresses the pesticide ethyl m-hydroxy-
carbanilate carbanilate (desmedipham) and the potential risks posed by the uses of all the currently
registered products. Desmedipham, produced by AgrEvo USA Co., is a selective postemergence
herbicide used to control various weeds in sugarbeets. It is also currently registered for special
local need in one state for use on table beets and swiss chard for seed production.

The Agency has completed its review of the target database for desmedipham and has
concluded that all currently registered uses as labeled and used as specified in this document will
not pose unreasonable risks or adverse effects to humans or the environment. All currently
registered pesticide uses of desmedipham are eligible for reregistration. However, the Agency
is requiring additional data in the physical chemistry, residue chemistry, toxicology,
environmental fate, and ecological effects disciplines to confirm this eligibility decision.
Additionally, the Agency is requiring certain risk mitigation measures, including the use of
personal protective equipment and aerial application drift management.

The Agency has determined that a preliminary classification of desmedipham as a group
E chemical (non-carcinogenicity in humans) is appropriate. A Reference Dose (RfD) was
established for chronic dietary exposure based on a parental toxicity endopont of concern in a rat
reproduction study. The endpoint of concern for 1-day dietary exposure was based on
developmental toxicity in rabbits. The Agency concludes that chronic and acute risks from dietary
exposure to desmedipham are minimal.

Desmedipham has low to moderate acute mammalian toxicity. The short-term (1-7 days)
occupational exposure endpoint of concern is based on developmental toxicity in rabbits. The
intermediate-term (1 week to several months) occupational exposure endpoint of concern is based
on parental toxicity in a rat reproduction study. Based on a dermal absorption study, dermal
absorption is considered to be relatively low. The Agency concludes that occupational risks from
exposure to desmedipham, mitigated by the use of personal protective equipment, are minimal.

The Agency has concluded that the risk to non target terrestrial and semiaguatic plants could
not be fully assessed because of lack of testing using the typical end-use product (TEP). To be
conservative, desmedipham should tentatively be assumed to pose risk to these plants through
exposure from drift. The Agency isimposing additional Tier Il studies for plant effects using a TEP
and issuing guidance for aerial applications of desmedipham to reduce off-target spray drift and the
potentia environmenta risks. The Agency has concluded that the use of desmedipham poses minimal
risk of contamination of ground and surface water and to aquatic plants and animals. Also, acute
risksto insects, birds and mammasare minimal. The chronic risk to birds is low to moderate and any
effects are expected to be limited to local areas. The Agency also concludes that chronic risk to
mammalsis minimal.

Before reregistering the products containing desmedipham, the Agency is requiring that
product specific data, revised Confidential Statements of Formula and revised labeling be

\'
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submitted within eight months of the issuance of this document. These data include product
chemistry for each registration and acute toxicity testing. After reviewing these data and any
revised labels and finding them acceptable in accordance with Section 3(c)(5) of FIFRA, the
Agency will reregister a product. Those products which contain other active ingredients will be
eligible for reregistration only when the other active ingredients are determined to be eligible for
reregistration.

Vi
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l. INTRODUCTION

In 1988, the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) was amended
to accelerate the reregistration of products with active ingredients registered prior to November
1, 1984. The amended Act provides a schedule for the reregistration process to be completed in
nine years. There are five phases to the reregistration process. The first four phases of the process
focus on identification of data requirements to support the reregistration of an active ingredient
and the generation and submission of data to fulfill the requirements. The fifth phase is a review
by the U.S. Environmental Protection Agency (referred to as "the Agency') of all data submitted
to support reregistration.

FIFRA Section 4(g)(2)(A) states that in Phase 5 "the Administrator shall determine
whether pesticides containing such active ingredient are eligible for 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 desmedipham. The document consists of six sections. Section I is the
introduction. Section Il describes desmedipham, 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 desmedipham . Section
V discusses the reregistration requirements for desmedipham. Finally, Section VI is the
Appendices which support this Reregistration Eligibility Decision. Additional details concerning
the Agency's review of applicable data are available on request.



1. CASE OVERVIEW
A. Chemical Overview

The following active ingredient is covered by this Reregistration Eligibility

Decision:

° Common Name: Desmedipham

° Chemical Name: Ethyl m-hydroxycarbanilate carbanilate
° Chemical Family: Carbanilate

° CAS Registry Number: CAS Reg. No. 13684-56-5

° OPP Chemical Code: 104801
° Empirical Formula: C,sHsN,O,
° Trade and Other Names:

3-((Ethoxycarbonyl)amino)phenyl N-phenylcarbamate,

Carbamic acid, N-phenyl-, 3-((ethoxycarbonyl)amino)phenyl ester,
Betanal-475,

Betanex,

EP 475,

SN-475,

SN-38107,

Betamix 70 WP,

Betanex 70 WP

° Basic Manufacturer: AgrEvo USA Co.
Little Falls Centre One
2711 Centerville Rd.
Wilmington DE, 19808

B. Use Profile

Desmedipham is notable in that the area and distribution of its use is well defined. There
is a Special Local Need registration in Washington for Swiss chard and table beets grown for seed
which comprises an area of only 100 acres. The Federal registration is for sugarbeet production.
This is concentrated in relatively small areas of the country, mostly in the northern Great Plains,
Great Lakes region, Pacific Northwest, and California. About 150,000 to 200,000 acres are
treated annually with desmedipham.
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Type of Pesticide for Single Active Ingredient: HERBICIDE
Use Sites: TERRESTRIAL NON-FOOD CROP

Leafy and Stem Vegetables
* CHARD, SWISS (grown for seed)

Root Crop Vegetables
* TABLE BEETS (grown for seed)

TERRESTRIAL FOOD+FEED CROP

Sugar Crops
* SUGAR BEET

Target Pests for Desmedipham:
Weeds: Annual Sowthistle, Black Nightshade, Coast Fiddleneck, Common
Chickweed, Common Lambsquarters, Common Ragweed, Groundcherry,
London Rocket, Nettleleaf Goosefoot, Prostrate Pigweed, Purslane,
Redroot Pigweed, Shepherdspurse, Wild Buckwheat, Wild Mustard.
Types/Formulations Registered:
TECHNICAL GRADE ACTIVE INGREDIENT: 97%
END USE PRODUCT FORMULATIONS
EMULSIFIABLE CONCENTRATE: 6%, 7%, 8%, 16%
WETTABLE POWDER: 35%, 70%
Methods and Rates of Application:

Types of Treatment: Band treatment; Broadcast

Equipment: Aircraft; Ground; Sprayer
Timing: Evening (for foliar applications)
C. Data Requirements

Data required to satisfy the reregistration database for desmedipham include studies on
chemidtry, ecologica effects, environmentd fate, toxicology, worker exposure, and residue chemistry.
Appendix B includes al data requirements identified by the Agency for currently registered uses
needed to support reregistration.



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

A Data Call-In under reregistration Phase 1V was issued in April 1991, for desmedipham
requiring additional chemistry, residue chemistry, toxicology, and ecological effects data to assess
the potential for toxicity as a result of exposure to desmedipham. An additiona Data Call-In was
issued in September 1992, requiring data for the following guidelines based on the evaluation of
submitted environmental fate data, persistence, use pattern and formulations of desmedipham:

71-4(a) Avian Reproduction-quail,
71-4(b) Avian Reproduction-duck.

This Reregistration Eligibility Decision reflects an assessment of all data and other available
information before the Agency.

A Data Call-In was issued for desmedipham and many other pesticides in October 1995, as
part of a post-application/reentry exposure requirement to satisfy the following guidelines:

132-1(a) Foliar residue dissipation,
133-3 Dermal passive dosimetry exposure,
133-4 Inhalation passive dosimetry exposure.

These studies are consdered outside of the target data requirements for reregistration. Once
these data are submitted (due October 1997) the Agency will determine whether additional risk
mitigation measures are appropriate for post-application exposures.

D. Regulatory History

Desmedipham was initially registered in the United States in November 1974, for use as a
post-emergence herbicide. Currently there are 10 registered products containing desmedipham.
There is also one Special Local Needs registration granted to the State of Washington (SLN
WA95001900) for the table beet and Swiss chard seed production uses.
1.  SCIENCE ASSESSMENT

A. Physical Chemistry Assessment

Desmedipham (ethyl-m-hydroxycarbanilate carbanilate) is a colorless to off-white crystalline

solid with a melting point of 120° C. Technica desmedipham is nearly insoluble in water at 25° C,
but is soluble in dichloromethane, ethyl acetate, methanol, and acetone. The molecular structure of

desmedipham is:
H H
NYO N._ 0. CH,
o) o)
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Empirical Formulaa  C(H;,N,O,
Molecular Weight:  300.31
CASRegistry No.:  13684-56-5

Chemical Code: 104801
B. Human Health Assessment
1. Toxicology Assessment

The toxicological data base for desmedipham is adequate to support the reregistration
eligibility decision document.

a. Acute Toxicity

Table 1. Desmedipham Acute Toxicity

ACTIVE INGREDIENT
TEST (MRID) RESULTS CATEGORY (%)
Oral LD,--Rat (00155581) LDy, = 5000 mg/kg v 97.0
Dermal LDg,--Rat (00155582) LDy, = 4000 mg/kg 1" 97.0
Inhalation LC,,--Rat (41957102) LC,, = 7.4 mg/L v 98.0
Opacity and conjunctival
Eye irritation--Rabbit* (00155584) irritation cleared by 72 hours 1l 97.0
Dermal irritation--Rabbit* (00155583) No irritation v 97.0
Dermal sensitization--Guinea Pig* (40312901) A dermal sensitizer N/A 98.0

* Not required for TGAI.
b. Subchronic Toxicity

1. In a 13-week oral toxicity study (MRID 40387102), technical grade desmedipham was
fed to groups of 10 rats per sex at dose levels of 0, 300, 1200, or 4800 ppm in the diet for 13
weeks (equal to 0, 24, 97, and 415 mg/kg/day for males and 0, 27, 109, and 378 mg/kg/day for
females, respectively).

Systemic toxicity was noted as lower body weight and body weight gains in males and
females receiving the high dose as compared to the control during the 13-week test period. Body
weights were also lower than control in the mid dose males during weeks 10 through 13. Food
and water consumption were decreased in the high dose females. No effect was noted on
mortality, clinical signs or on ophthalmologic examinations.

Absolute organ weights of the brain, heart, liver, kidneys, ovaries and adrenal glands were
statistically significantly reduced in the high dose females. Absolute kidney weights were slightly
decreased in the low and high dose males. Relative organ weights (to body weight) of the brain,
heart, liver and kidney were slightly to moderately increased in both sexes in the high dose and
mid dose females. Relative adrenal weights were slightly to moderately increased in both sexes
in the high dose. Relative testes’ weights were moderately increased in high dose males. The
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toxicological significance of these organ weight changes is unknown, since there was no
correlation between organ weight changes and histopathological observations.

Treatment related histopathological observations were noted in the spleen (hematopoiesis),
thyroid glands (follicular hyperplasia), liver (hematopoiesis and pigmentation) and kidneys
(pigmentation). The spleen was enlarged and dark red to black in color in all but one high dose
male. Macrocytic normochromic anemia was observed in all treated animals. Dose related
effects included methemoglobin formation, decreased erythrocyte counts, decreased hematocrit
and hemoglobin concentration, and reticulocytosis. Hematological effects were seen in platelet
and total leukocyte counts, mean corpuscular volume, mean corpuscular hemoglobin
concentration, and Heinz body formation.

Treatment related effects on clinical chemistry parameters consisted of increased activities
of aspartate and alanine aminotransferases, alkaline phosphatase and gamma-glutamyl transferase.
Brain and plasma cholinesterase activities were reduced in mid and high dose females. Some
minor effects were noted in levels of cholesterol, phosphorus, bilirubin and potassium. Dose
related alterations in the plasma protein electrophoretic pattern in mid and high dose animals also
occurred. The systemic toxicity LOEL is 24 mg/kg/day in males and 27 mg/kg/day in females
based on effects on hematology and clinical chemistry parameters. The systemic toxicity NOEL
is less than 24 mg/kg/day in males and less than 27 mg/kg/day in females.

2. In a 13-week oral (feeding) toxicity study (MRID 40387103), technical grade
desmedipham was fed to groups of 25 male and female rats at dose levels of 0, 6, 30, 60 and 300
ppm in the diet for 13 weeks (equal to 0, 0.5, 2.6, 5.2 and 26.0 mg/kg/day for males and 0, 0.5,
2.7, 5.6 and 27.0 mg/kg/day for females, respectively).

Ten rats per sex per dose group were observed for an additional period (recovery) of 4
weeks to determine the reversibility of any parameter affected by treatment with the test
compound. There was no effect of treatment on organ weights, body weight, food or water
consumption, mortality, ophthalmologic examinations, gross pathology or histopathology.

Treatment related effects included increased methemoglobin formation throughout the
treatment period in the high dose males and females. At weeks 16 or 17 of the recovery period,
methemoglobin levels in the high dose females were similar to control but remained elevated in
high dose males. Reticulocyte counts were increased at week 9 in high dose animals and at week
12 or 13 in high dose males. In addition, reticulocyte counts were slightly increased at week 16
or 17 of the recovery period in high dose animals. According to the investigators, the
hematological effects of desmedipham reflected a slight oxidative injury to red blood cells, an
effect that was reversible. Total thyroxine levels were slightly lower at week 12 or 13 for high
dose animals and at week 16 or 17 of the recovery period in high dose males.

The systemic toxicity LOEL is 26 mg/kg/day in males and 27 mg/kg/day for females
based on effects on hematology (increases in methemoglobin formation and reticulocyte counts)
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and clinical chemistry (total thyroxine levels) parameters. The systemic toxicity NOEL is 5.2
mg/kg/day for males and 5.6 mg/kg/day for females.

In a 90-day dietary study (MRID 40387104), technical desmedipham was fed to groups
of 4 beagle dogs per sex at dose levels of 0, 1, 5 or 150 ppm in the diet (equal to 0, 0.035, 0.17
and 4.97 mg/kg/day for males and 0, 0.035, 0.19 and 5.50 mg/kg/day for females respectively).

Treatment related increases in serum methemoglobin levels were observed at the high dose
level. Pituitary cysts were found in 3 out of 4 high dose females. No other compound related
effects were observed. The systemic toxicity LOEL is 4.97 mg/kg/day for males and 5.50
mg/kg/day for females and the systemic toxicity NOEL is 0.17 mg/kg/day for males and 0.19
mg/kg/day for females based on increases in serum methemoglobin levels.

3. In a 28-day feeding study (MRID 42045701) SPF-bred mice of the NMRI KFM-Han.,
outbred strain received 0, 100, 400, or 1600 ppm (equal to 0, 22, 91, and 416 mg/kg/day for
males and 0, 26, 108, and 519 mg/kg/day for females, respectively) in the diet as a range finding
study for the mouse carcinogenicity study.

No treatment related mortality or clinical observations were noted. There were slight
differences in body weight gain in the mid and high dose males (9% and 13%, respectively)
compared to control. There was an increase in food consumption and food efficiency in the high
dose group during weeks 3 and 4 and overall in both sexes. The biological relevance of this
observation is unclear.

Hematological observations were a dose related increase in Heinz body and methemoglobin
formation in the mid and high dose groups. Other observations were a slight decrease in the
erythrocyte count, hemoglobin concentration and hematocrit values in high dose males along with
a slight reticulocytosis in high dose animals. Also observed were morphological changes in the
erythrocytes as increased anisocytosis in mid dose males and high dose males and females and as
increased polychromatophilia in high dose animals. The effects were referred to by the
investigators as toxic hemolytic anemia. Further, spleen weights were increased in both males
and females in the high dose group, supportive of the hematological observations.

The heart weights were increased in high dose animals (not absolute in males) and kidney
weights were increased in high dose females only, probably not related to treatment. No treatment
related macroscopic observations were noted. Microscopically there was a dose related increase
in extra medullary hemopoiesis in the spleen, mainly in mid and high dose animals and bone
marrow hyperplasia in high dose males. These observations were referred to by the investigators
as reactive and compensatory processes in response to the hemolysis caused by the test compound.
Other observations were singular in nature and not related to treatment.

The systemic toxicity LOEL is 91 mg/kg/day for males and 108 mg/kg/day for females
based on hematological and related histopathological findings. The systemic toxicity NOEL is
22 mg/kg/day for males and 26 mg/kg/day for females.
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4. In a 21-day dermal toxicity study (MRID 42124201), Betanex (16% desmedipham) was
applied to the shaved skin of four groups of 10 male and 10 female rabbits each for 6 hours per
day for 21 days at dosages of either 0, 60, 180, or 540 mg/kg body weight. A recovery group
consisting of one-half of the animals from each group was treated an additional 2 days and was
then observed treatment-free for 23 days.

No treatment related mortalities or clinical signs of toxicity occurred during the study.
There was a dose-related increase in the incidence and severity of dermal lesions at the application
site in the highest two dosage groups. No alterations in food consumption or body weight resulted
from treatment. Hematology and clinical chemistry evaluations were not affected except for
statistically significant decreases in thyroxine levels in the female rabbits in the highest two dosage
groups.

The findings on gross necropsy and histopathology involved the dermal lesions. On gross
examination, the lesions consisted of thickening of the skin, necroses, brown and red foci and
nodules and eschar formation. Microscopically, there was a dose-related incidence of acanthosis,
hyperkeratosis, dermal inflammatory cell infiltrates and epidermal ulceration (in the highest group
only). The systemic toxicity LOEL is 180 mg/kg/day based on dermal lesions (gross and
microscopic observations) and decreases in thyroxine levels. The systemic toxicity NOEL is 60
mg/kg/day.

C. Chronic and Carcinogenicity Toxicity

1. In a 2-year combined chronic toxicity/carcinogenicity study (MRID 40387107),
desmedipham technical was administered to Wistar rats at dietary levels of 0, 60, 300, or 1500
ppm (equal to 0, 3.18, 15.71, and 79.90 mg/kg/day for males and 0, 3.86, 19.84, and 100.46
mg/kg/day for females, respectively). There were no effects of dosing on clinical signs or
mortality. The mean body weights were persistently decreased in high-dose males and females
with significant (p<<0.05) decreases at several study intervals; at study termination, the mean
body weights in high-dose males and females were 4% and 13% lower than in controls,
respectively. A dose-related hemolytic anemia was seen in both sexes. Methemoglobin formation
was increased (p<<0.05) throughout the study in male and female mid and high dose groups. This
was accompanied by an increase in Heinz bodies (p<<0.05) at all intervals of sampling in high-
dose males and females.

Significant (p<<0.05) decreases were observed in erythrocyte counts, hemoglobin
concentration, and hematocrit values in mid and high dose males and in high dose females.
Reticulocyte counts were markedly increased in high-dose males and females throughout the
study; slight but significant (p<<0.05) increases in reticulocyte counts were seen in most intervals
in mid-dose males and females. Total bilirubin was slightly increased in high-dose groups at most
intervals; the increases were significant (p<<0.05) in high-dose males at 12 months and in high-
dose females at 12 and 24 months.
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Mild effects on thyroid function were characterized by a decreased level of T4 in high-dose
males and in mid- and high-dose females at both 12 and 24 months, as well as a slight decrease
of T3 in mid- and high-dose females. Spleen weights (absolute and relative) were increased in
high-dose males and females at 12 and 24 months. No increases were seen in the incidence of
erythropoiesis and hemosiderosis in the spleen, but the severity increased with dosing. The
incidence of hyperplastic changes in the thyroid was increased in dosed males, particularly at the
high dose. Other histologic findings were considered to be spontaneous in origin. There was no
increase in tumors noted.

The systemic toxicity LOEL is 15.71 mg/kg/day for males and 19.84 mg/kg/day for
females based primarily on the anemia. The systemic toxicity NOEL is 3.18 mg/kg/day for males
and 3.86 mg/kg/day in females.

2. In a 12-month oral toxicity study (feeding) (MRID 00156889), desmedipham was
administered to beagle dogs for 1 year at dietary levels of 0, 300, 1500, and 5000 ppm (equal to
0, 9.6, 52.5, and 167.7 mg/kg/day for males and 0, 10.4, 57.4, and 200.7 mg/kg/day for
females, respectively). For the first 28 days, the high-dose level was 7500 ppm and this was
reduced to 5000 ppm because of weight loss and marked toxicity. Two dogs at the high dose
were sacrificed moribund and one died. Mean weights in high-dose males recovered to the
control level but mean weights in mid- and high-dose females were slightly decreased throughout
the study.

There was a dose-related increase in methemoglobin in males and females which was
significant (p<<0.01) in mid- and high-dose groups and an increase in Heinz bodies in the high-
dose group. Red cell counts, hematocrit, and hemoglobin were decreased and mean corpuscular
hemoglobin increased primarily in the high-dose groups. There was an erythrogenic response
indicated by an increase in reticulocyte counts and morphologic changes of erythrocytes as well
as an increase in erythrocyte precursors in the bone marrow of high-dose dogs. Several clinical
chemistry parameters such as total bilirubin, cholesterol, alkaline phosphatase, lactic
dehydrogenase and albumin/globulin ratio were affected in mid- and high-dose females. There
was a decrease in serum triiodothyronine (T3) in dosed dogs and a decrease in thyroxine (T4) in
mid- and high-dose females. This was accompanied by an increase in thyroid weights. There
were increases in hematopoiesis in the spleen in high-dose dogs and accompanying increases in
spleen weights. Hemosiderosis and cholestasis were increased in livers of high-dose dogs and
liver weights were also increased. (See special study below).

The Systemic Toxicity LOEL is equal to or less than 9.6 mg/kg/day for males and equal
to or less than 10.4 mg/kg/day for females based on moderate increases in methemoglobin in both
sexes and an increase in hemosiderin deposition in the liver in low-dose females. The System
Toxicity NOEL is less than 9.6 mg/kg/day for males and less than 10.4 mg/kg/day for females.
Based on the results from a special study in dogs (MRID 42045702; see discussion below), the
Agency RfD/QA Peer Review Committee (11/14/95) considered the threshold NOEL to be 150
ppm (equal to 5.1 mg/kg/day for males and 4.3 mg/kg/day for females) in the dog.
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3. In a special study entitled Determination of the No-Effect Level for Methemoglobin
Production Following Desmedipham Technical Administration in the Dog (oral/feeding route)
(MRID 42045702), desmedipham technical was administered to beagle dogs at varying dose levels
(150 to 500 ppm in one group; 75 ppm then 300 ppm then O ppm followed by 1500 ppm in
another group). Higher dose levels of desmedipham technical, 500 and 1500 ppm, produced a
“grey” urine. No other dose related clinical signs were noted. There was no apparent effect of
treatment on the body weight gains or food consumption. Hematological parameters other than
methemoglobin formation were unaffected by treatment. Some pathology was noted in the “high”
dose group. The LOEL for the increase in methemoglobinemia in male dogs is 15.5 mg/kg/day
(500 ppm) and in female dogs is 1.1 mg/kg/day (300 ppm) with the NOEL at 5.1 mg/kg/day (150
ppm) in males and 4.3 mg/kg/day (150 ppm) in females. This study must be considered with the
chronic feeding study in the dog.

4. In a 104-week carcinogenicity study (MRID 40387106), desmedipham technical was
fed to NMRI mice at dietary levels of 0, 30, 150, or 750 ppm (equal to 0, 4.2, 21.68, and 109.0
mg/kg/day for males and 0, 5.8, 30.75, and 145.0 mg/kg/day for females, respectively).
Treatment-related signs of toxicity or clinical symptoms were not observed in the treated animals
and the mortality incidence in males and females at all dietary levels was essentially similar.
Males of both the interim sacrifice (12 months) and the high dose showed slightly reduced mean
body weights. These reductions were not consistent and were not seen in females. Food
consumption values in the interim sacrifice mid and high dose animals tended to be slightly
increased during the treatment period. Hematology results revealed treatment-related Heinz body
anemia in high dose males and females at weeks 52 and 104 accompanied by slight to moderate
methemoglobin formation in high dose males and females at week 52. Other hematology
parameters that differ significantly from controls were not considered of toxicological importance
since they were not consistent over the intervals of sampling and were generally within the normal
reference range.

Absolute and relative spleen weights were significantly increased (p<<0.05) in comparison
with controls in high dose females after 52 weeks. Gross and histopathological findings did not
indicate any toxic or carcinogenic significance. The systemic toxicity LOEL is 109 mg/kg/day
for males and 145 mg/kg/day for females and the systemic toxicity NOEL 21.68 mg/kg/day for
males and 30.75 mg/kg/day for females based on Heinz body anemia accompanied by
methemoglobin formation in both sexes and an increase in absolute and relative (to body weight)
spleen weights in females.

Desmedipham is classified as a Group E chemical (evidence of non-carcinogenity for
humans). After submittal and review of additional requested confirmatory data regarding the
historical incidence of the tumors noted and the number of animals examined, the group
classification for desmedipham will be reevaluated.

10
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d. Developmental Toxicity

1. In a developmental toxicity study (MRID 42045704 and 00156724), mated female
Wistar rats were administered desmedipham technical via gavage at 0, 10, 100, or 1000
mg/kg/day during days 6-15 of gestation. Maternal toxicity was noted as reduced body weight
gain and corrected body weight gain during the dosing and gestational periods and reduced food
consumption during the dosing period in rats administered 1000 mg/kg/day. The maternal
toxicity LOEL is 1000 mg/kg/day based on reduced body weight gains and corrected body weight
gains and reduced food consumption. The maternal toxicity NOEL is 100 mg/kg/day.
Developmental toxicity was manifested as reduced fetal body weight and an increased incidence
of external (palatoschisis) and skeletal (sternebrae and vertebrae) anomalies in fetuses from
animals administered 1000 mg/kg/day. The developmental toxicity LOEL is 1000 mg/kg/day
based on the increased incidence of skeletal anomalies. The developmental toxicity NOEL is 100
mg/kg/day.

2. In a developmental toxicity study (MRID 00156725) Wistar/HAN albino rats (source:
KFM) received by oral gavage either 0, 10, 100 or 500 mg/kg/day for gestation days 6 through
15. This study was conducted subsequent to study MRID 00156724 (above). Maternal toxicity
was manifested as a reduction in body weight gain during the dosing period (gestation days 6-16)
with a rebound in body weight gain following dosing (gestation day 16-21); a reduction in body
weight gain for the overall treatment period (dosing plus post dosing period) and for corrected
body weight gain. A reduction in food consumption was noted in the high dose group during the
dosing period. There was an increase in methemoglobin formation on gestation day 16 in the
treated groups (1.3, 1.6, 3.7, and 9.3% for the control, low, mid, and high dose groups,
respectively). These values were statistically significant in the mid and high dose groups with an
increasing trend noted at the low dose. There was also an increase in Heinz body formation in
the high dose group.

The maternal toxicity LOEL is 100 mg/kg/day based on hematological findings. The
maternal toxicity NOEL is 10 mg/kg day. The high dose fetuses had slightly reduced body
weights as compared to the control. There was an increase in incompletely ossified sternebrae,
and absent ossification of phalangeal nuclei, calcanea and cervical vertebrae in the high dose
group. The developmental toxicity LOEL is 500 mg/kg/day and the developmental toxicity
NOEL is 100 mg/kg/day based on the increase in fetal incidence of skeletal anomalies.

3. In a developmental toxicity study (MRID 41214706) Wistar/HAN albino rats (source:
KFM) were exposed by the dermal route to either 0 or 1000 mg/kg/day (limit dose) of
desmedipham for gestation days 6 through 15. Maternal toxicity was manifested as a slight
reduction in body weight gain during the dosing period (gestation days 6-16), for the overall
treatment period (dosing plus post dosing period) and for corrected body weight gain. No other
treatment related observations were noted. The maternal toxicity LOEL is equal to 1000
mg/kg/day and the maternal toxicity NOEL is less than 1000 mg/kg day based on reduced body
weight gain. No developmental toxicity was noted. The developmental toxicity LOEL is greater

11
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than 1000 mg/kg/day and the developmental toxicity NOEL is equal to or greater than 1000
mg/kg/day.

4. In a developmental toxicity study (MRID 42045703 and 00132360), female rabbits
were administered desmedipham technical via oral gavage at 0, 50, 150 or 450 mg/kg/day during
days 6 through 27 of gestation. Maternal toxicity was evidenced by decreased body weight gain
during the dosing and gestation periods and reduced corrected body weight gain during the dosing
period in the 450 mg/kg/day dose group. The maternal toxicity LOEL is 450 mg/kg/day and the
maternal toxicity NOEL is 150 mg/kg/day based on decreased body weight gain. Developmental
toxicity was noted as a slight increase in litter and increased fetal incidence of left and right
forelimb proximal phalangeal digit # 1 and medial phalangeal digit #1 and #4, and the increased
litter and fetal incidence of left and right hindlimb medial phalangeal toe # 1, # 2, and #3 and
reduced fetal body weights in litters from the 450 mg/kg/day dose group. The developmental
toxicity LOEL is 450 mg/kg/day and the developmental toxicity NOEL is 150 mg/kg/day based
on increased incidence of skeletal anomalies and reduced fetal body weights.

e. Reproductive Toxicity

In a 2-generation reproduction study (MRID 40387105), Wistar rats were fed diets
containing desmedipham technical at levels of 0, 50, 250, or 1250 ppm (approximately 0, 4, 20,
or 110 mg/kg/day, respectively) for two consecutive generations. Significant reductions in
parental body weights at the high-dose level and hemolytic anemia accompanied by significant
increases in splenic weights and compensatory functioning of the thyroid at the mid- and high-dose
levels were observed. The LOEL for parental systemic toxicity is 20 mg/kg/day and the NOEL
for parental systemic toxicity is 4 mg/kg/day based on hemolytic anemia accompanied by
significant increases in splenic weights and compensatory functioning of the thyroid.

No specific reproductive toxicity was noted; however, developmental toxicity was noted
as reductions in lactational body weights of pups at the high dose level. The developmental/ off-
spring systemic toxicity LOEL is 110 mg/kg/day and the developmental/offspring systemic
toxicity NOEL is 20 mg/kg/day. The LOEL for reproductive toxicity is greater than 110
mg/kg/day and the NOEL for reproductive toxicity NOEL is equal to or greater than 110
mg/kg/day.

f. Mutagenicity

In a Salmonella typhimurium and Escherichia coli reverse mutation assay (MRID
41607005), the mutagenic potential of eight concentrations of desmedipham, ranging from 10.0
to 5000.0 wg/plate, was tested in the plate incorporation test using the Salmonella typhimurium
strains TA 1535, TA 1537, TA 98 and TA 100 along with Escherichia coli strain WP2. Two
separate experiments were performed with triplicate plates, with and without activation, and with
negative, solvent and positive controls. Evidence of toxicity in the number of revertants was seen
at the higher concentrations of the test substance. There was no significant, reproducible and/or
dose-dependent increase in the number of revertants observed in any of the strains, with or

12
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without metabolic activation. In an unscheduled DNA synthesis assay (UDS) in primary rat
hepatocytes (MRID 41214707), desmedipham technical (98% a.i., Batch 320033) was negative
for UDS in primary rat hepatocytes treated with the test material at doses up to 25.2 ug/mL. At
50.4 wg/mL, hepatocytes were not scored because of poor cell morphology. Higher
concentrations (>101 xg/mL) were excessively cytotoxic.

In a mouse micronucleus assay (MRID 00156886), Desmedipham Technical (98.3% a.i.,
Batch 320033) was negative for micronucleus induction in the bone marrow cells of male or
female NMRI mice at 24, 487, or 72 hours after oral gavage administration of 5000 mg/kg (the
limit dose) desmedipham technical. No deaths or signs of target organ toxicity were seen at any
harvest time; sedation was the only clinical sign observed. In view of the negative results, the
response of the positive control validated the experiment. It was, therefore, concluded that
desmedipham technical did not induce a genotoxic effect.

In a mouse lymphoma assay (MRID 00156887), Desmedipham Technical (98% a.i., Batch
320033) was positive in two independent mouse lymphoma forward mutation assays conducted
with 6.3-200 wg/mL (initial assay) and 20-120 «g/mL assay (confirmatory assay) in the presence
and absence of S9 activation. In the initial assay, increases in the mutation frequency (MF) and
in the number of mutants per plate were observed at the highest clonable level (100 wg/mL +/-
S9) and also at 50 «g/mL +S9. In the confirmatory assay, desmedipham technical induced dose-
related increases in the MF that ranged from 1.5 to 5.4 fold higher than controls at 80 and 100
ug/mL -S9, respectively. By contrast, mutagenic activity was detected over the entire range of
assayed concentrations in the presence of S9 with fold-increases of 1.4 at the low dose (20
«g/mL) and 9.5 at the highest cloned level (100 ng/mL).

In an in vitro human lymphocytes assay (MRID 00156888), Desmedipham Technical (98%
a.i., Batch 320033) was negative for the induction of structural aberrations in human lymphocytes
treated in vitro with 10, 50, or 100 w«g/mL (+/- S9) desmedipham technical. The test material
was not cytotoxic at any dose but was insoluble at 125 ng/mL +/- S9.

g. Metabolism

In a metabolism study in the rat (MRID 41607006), disposition and metabolism of phenyl
carbamate **C-desmedipham and ethyl phenyl carbamate'* C-desmedipham was investigated in
male and female rats at a low oral dose (5 mg/kg). Absorption of desmedipham appeared rapid
but incomplete. Urine represented the major route for excretion of desmedipham derived
radioactivity, with 68-84% excreted in 24 hours by this route for both labeled compounds. In
feces, between 10-15% was excreted in the first 24 hours for both labels. Tissue levels at study
termination (96 hours post-dose) were negligible for both phenyl-labeled and ethyl phenyl
carbamate labeled desmedipham, except for blood and plasma in rats treated with phenyl-labeled
desmedipham, where measurable amounts of radioactivity were found.

In rats administered phenyl labeled desmedipham (**C-desmedipham (phenyl carbamate
label), Radiochemical Purity: = 97.0%, Specific Activity: 59.1 .Ci/mg), the major metabolite

13
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identified in urine by TLC and HPLC was 4-acetamidophenol, with minor amounts of
4-aminophenol, 2-aminophenol, 2-acetamidophenol, and parent desmedipham. The major fecal
metabolite detected from administration of phenyl labeled desmedipham was 4-acetamidophenol,
with smaller amounts of 4-aminophenol and unchanged desmedipham. Several polar compounds
were also detected which were not resolved by the separation techniques employed.

In rats given ethyl phenyl carbamate labeled desmedipham (*C-desmedipham (ethyl phenyl
carbamate label), Radiochemical Purity: = 99.7%, Specific Activity: 61.6 «Ci/mg), the major
urinary metabolite detected was ethyl-N-(3-hydroxyphenyl) carbamate, with smaller amounts of
3-acetamidophenol and 3-aminophenol. Analysis of fecal homogenates showed a similar pattern
of metabolites as for urine. For both the phenyl labeled and ethyl phenyl carbamate labeled test
material, there did not appear to be any sex differences in urinary metabolites from administration
of phenyl labeled desmedipham. However, this cannot be stated with certainty as the metabolite
data were not presented in quantitative fashion (i.e. percent administered dose). A scheme for
metabolism of desmedipham was proposed based on the data presented in this study. This study
was classified as supplemental.

In a second metabolism study in the rat (MRID 42880001; 42880002), disposition and
metabolism of phenyl carbamate (PC) labeled *“C-desmedipham and ethyl phenyl carbamate (EPC)
labelled **C-desmedipham was investigated in male and female rats at a low oral dose (5 mg/kg,
EPC labelled desmedipham only), repeated low oral dose (5 mg/kg x 14 days), and a single high
dose (1000 mg/kg). Absorption of desmedipham appeared rapid but incomplete, and was
decreased at the high dose level. Urine represented the major route for excretion of both PC and
EPC labelled desmedipham derived radioactivity, with between 67-83% excreted by 30 hours
post-dose. In feces, between 7-20% was excreted in the first 30 hours for both labels at the low
dose. At the 1000 mg/kg dose, urinary excretion was decreased to between 32-44% of the
administered dose, while fecal excretion of radioactivity was significantly increased for both labels
(between 50-56% of administered dose). Distribution data showed significant amounts of residual
radioactivity in several tissues for both PC and EPC labelled desmedipham at the 1000 mg/kg
dose level. Blood and well-perfused tissues showed the highest levels of residual radioactivity,
and values were higher for PC labelled desmedipham vs EPC labelled desmedipham.

In rats administered phenyl labeled desmedipham (**C-desmedipham (phenyl carbamate
label), Radiochemical Purity: = 98.0%, Specific Activity: 59.1 . Ci/mg), the major metabolite
detected in urine at both the 5 mg/kg and 1000 mg/kg dose level and identified by TLC and
HPLC analysis was 4-acetamidophenol, with minor amounts of 4-aminophenol, 3-aminophenol
and 3-acetamidophenol. The major fecal metabolite detected from administration of PC labelled
desmedipham at 5 mg/kg and 1000 mg/kg was phenylmethyl carbamate in both male and female
rats. Parent desmedipham was also present in significant percentage at the 1000 mg/kg dose level.

In rats given EPC labelled desmedipham (**C-desmedipham (ethyl phenyl carbamate label),
Radiochemical Purity: = 98.0%, Specific Activity: 17.2 nCi/mg), the major urinary metabolite
detected at 5 mg/kg and 1000 mg/kg was ethyl-N-(3-hydroxyphenyl) carbamate, with smaller
amounts of 3-acetamidophenol and 3-aminophenol. An unknown metabolite comprising between
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4.2-6.2% of the administered radioactivity in EPC dosed rats was identified as N-(3-hydroxy-
phenyl) 1-hydroxyethyl carbamate. Analysis of fecal fiber extracts showed the presence of both
ethyl-N-(3-hydroxyphenyl) carbamate and parent desmedipham, while aqueous supernatants of
fecal extracts showed minor amounts (< 1% of the dose) of several previously identified
metabolites. For both the phenyl labeled and ethyl phenyl carbamate labeled test material, sex
differences in metabolism appeared to be minor. From the data presented, a revised scheme for
metabolism of desmedipham was provided. Metabolite data for the single low dose of PC labelled
desmedipham was not provided, although the Agency had requested additional data before
upgrading this study to satisfy the 885-1 data requirement. The data in this study partially satisfy
the data requirements for 885-1.

h. Reference Dose

The Agency RfD Committee recommended that a RfD for this chemical be based on a
reproductive toxicity study in rats with a parental toxicity NOEL of 4 mg/kg/day (50 ppm).
Effects seen were significant reduction of body weight, hemolytic anemia accompanied by
significant increase in spleen weights and thyroid compensatory function at the next higher dose
of 20 mg/kg/day (250 ppm), the middle dose level tested, and higher dose levels. An uncertainty
factor (UF) of 100 was applied to account for the inter-species extrapolation and intra-species
variability. On this basis, the RfD is 0.04 mg/kg/day.

i Cancer Classification

The Cancer Classification assigned to desmedipham is tentatively classified as a "Group
E" chemical, based on evidence of noncarcinogenicity. Confirmation of this classification will
be made upon receipt and evaluation of requested confirmatory data addressing historical control
data on the background incidence of tumors seen and the registrant’s response to other issues with
respect to the number of animals examined in the rat study. (MRID 40387107)

WHO/JMPR Status

Desmedipham has not been reviewed by the Food and Agriculture/World Health
Organization (FAO/WHO) joint meeting on pesticide residues (JMPR).

] Dermal Absorption

In a dermal absorption study (MRID 41957101), groups of male Wistar rats were exposed
to single dermal doses of 0.01, 0.1, 1.0, 10.0 mg/kg **C desmedipham for 0.5, 1, 2, 4, and 10
hours. Urine, feces, and blood were collected up to 120 hours post dosing. Elimination of *C
desmedipham derived radioactivity was minor via urine and feces. The percentage of an
administered dose of desmedipham absorbed decreased with increasing dose, but the absolute
amount of desmedipham absorbed increased in a linear fashion with increasing dose. Levels of
desmedipham derived radioactivity in the carcass and blood were insignificant at all doses tested,
but the amount of radioactivity found at the application site was increased at the highest dose,
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indicating retention of desmedipham in the dermis or viable epidermis. The level of dermal
absorption was considered to be 5.4 % at 10 hours.

k. Toxicological Endpoints of Concern

The Toxicological Endpoint Selection Committee (8/24/95) of the Agency’s Office of
Pesticide Programs determined the following:

. An acute (1 day) dietary risk assessment and a short term (1 to 7 days)
occupational/residential risk assessment are required. The developmental NOEL is 150
mg/kg/day based on developmental toxicity in rabbits; the developmental LOEL is 450
mg/kg/day based on incidences of skeletal anomalies and reduced fetal body weights
observed in a rabbit study. (MRIDs 42045703 and 00132360)

Discussion:  The developmental NOEL is 150 mg/kg/day and the developmental LOEL is 450
mg/kg/day based on incidences of skeletal anomalies and reduced fetal body
weights. Although a developmental study in Wistar rats demonstrated a NOEL of
100 mg/kg/day, the LOEL was 1000 mg/kg/day based on external and skeletal
anomalies in fetuses. This rat study was not chosen as the primary study for
endpoint selection, since the large spacing between the doses makes it difficult to
extrapolate to meaningful results. The NOEL, although lower than that seen in the
rabbit developmental study selected, is considered to be an artifact of dose
selection and probably underestimates the actual threshold for adverse effects
significantly. It does, however, support the observations in the rabbit study above.

. An intermediate term (1 week to several months) occupational/residential risk assessment
is required. The NOEL is 4 mg/kg/day based on multi-generation reproduction study data
in the rat. The LOEL is 20 mg/kg/day, based on reduced body weight, hemolytic anemia,
significant increases in spleen weights and compensatory thyroid function in the rat.
(MRID 40387105)

2. Exposure Assessment
a. Dietary Exposure

Tolerances for residues of desmedipham per se have been established at 0.2 ppm in/on
sugar beet roots and tops [Source: 40 CFR 8 180.353; no tolerances exist for residues of
desmedipham in animal commodities and no food/feed additive tolerances have been established.
A tolerance for the use on table beets and Swiss chard grown for seed is not required. The
Agency has determined that the residue to be regulated in plants and animals is desmedipham per
se.

The current analytical method in PAM, Vol. Il may not be adequate for the enforcement
of tolerances for residues of desmedipham. AgrEvo has proposed an HPLC UV/VIS method to
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be the primary enforcement method used for the determination of residues of desmedipham in or
on sugar beets. Additional data have been required before this method can be incorporated into
PAM, Vol Il as an enforcement method.

Plant Metabolism GLN 171-4 (a):

The qualitative nature of the residue in plants is adequately understood. The metabolism
of desmedipham in plants mirrors that of phenmedipham as the two compounds are structurally
similar. The sugar beet metabolism study conducted with phenmedipham is considered adequate:
sugar beet leaves from plants grown in nutrient solution were treated with radiolabeled
phenmedipham by foliar application or hypocotyl injection. Phenmedipham and its methyl-N-(3-
hydroxy-phenyl)carbamate hydrolysis product (MHPC) in the leaves comprised —18% and 3%
of the total applied radioactivity, respectively. In addition, conjugated O- and N-glucosides of
the MHPC metabolite and phenmedipham represented —32% and 24% of the applied activity,
respectively. (MRIDs 00041862, 40274901, 41214710)

The Agency has concluded that the AgrEvo submitted metabolism study for phenmedipham
is adequate for desmedipham, and that phenmedipham and desmedipham should be regulated in
the same manner and that the residue of concern is desmedipham per se.

Animal Metabolism GLN 171-4 (b):

The nature of the residue in animals is adequately understood based on acceptable poultry
and ruminant metabolism studies reflecting oral dosing. The Agency has determined that the
residue to be regulated in animals is desmedipham per se. (MRIDs 00098591, 41998603,
42371301, 42687401, 42822701)

Residue Analytical Methods - Plants and Animals GLN 171-4 and (d):

The residue analytical methods requirement is not fulfilled. However, for the purposes
of the risk assessment, the current analytical method discussed below is adequate for data
collection on residues of desmedipham in/on sugar beets.

The Agency will consider the HPLC UV/VIS method (Method Desmedipham/R75, also
referred to as the "desmedipham-specific method™) used for the determination of residues of
desmedipham in or on sugar beets to be the proposed primary analytical enforcement method.
Submitted method validation data from AgrEvo and an independent laboratory validation indicated
that recoveries of desmedipham from sugar beet roots and tops using this method were adequate.
The Agency tentatively accepts the proposed analytical method as a primary enforcement method,
provided data pertaining to the potential interferences from the related propham (IPC) and
phenmedipham pesticides, as well as additional raw data are submitted. If this data for the
primary method is determined to be adequate, after submission of acceptable data and a successful
EPA method validation trial, then the Agency will not require the submission of a confirmatory
method. Radiovalidation of the desmedipham-specific method is still outstanding.
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The FDA multi-residue testing data has been forwarded to FDA for evaluation. The FDA
PESTDATA database dated 1/94 (Pam Vol. I, Appendix I) does not report recoveries for
desmedipham using any of the PAM | multiresidue methods.

Enforcement analytical methods for residues in animal commodities are not required since
tolerances are not needed (see GDLN 171-4(j)). (MRIDs 00076669, 41998604, 42921801,
42921802, 42921803, 00041859)

Storage Stability GLN 171-4 (e):

Adequate storage stability data are required to support any required field trials (see GLN
171-4(k). The available data indicate that residues of desmedipham are stable in/on sugar beet
tops and roots stored at -21°C for up to 8 months. An outstanding study which appreciably
exceeds the storage period would require that concurrent storage stability studies be performed.
(MRID 00041860)

Magnitude of the Residue in Meat, Milk, Poultry, and Eggs GLN 171-4 (j):

Sugar beet commodities are not listed as poultry feed items on the Updated Livestock
Feeds Table for Subdivision "O" dated 4/26/94. Therefore, tolerances for residues in poultry and
eggs are not required.

The administered dose in the submitted ruminant metabolism study represented —1x the
maximum expected dietary burden (including the proposed 15 ppm tolerance for sugar beet tops),
and desmedipham residues in all tissues were << 0.01 ppm. Therefore, the Agency considers a
cattle feeding study is not required, and no tolerances for residues in meat and milk need be
established (see CFR 8180.6(a)(3).

Magnitude of the Residue in Plants GLN 171-4 (k):

Review of available data indicates that residue trials were conducted in nine states using
application rates that exceeded the single and seasonal application rates registered at that time.
In addition, samples were collected at a 90 day PHI. The current PHI is 75 days. Treated tops
and roots bore desmedipham residues at <<0.2 ppm. The residue data were supported by
submitted storage stability data. Additional data reviews indicated that after single applications
of desmedipham (at 0.5 to 4 Ib ai/A and PHIs of 60-152 days) in the major sugar beet producing
states, apparent residues ranged from 0.01-0.12 ppm in the roots and 0.02-0.15 ppm in the tops.
Following correction for control samples, net residues were typically <<0.02 ppm. The Agency
concluded that the proposed use will result in, at most, trace residues of desmedipham on sugar
beet roots and tops. However, as control values occasionally exceed 0.1 ppm, the existing
tolerance of 0.2 ppm (sugarbeet roots) was determined to be appropriate.
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Samples were analyzed using a method similar to the current PAM Il enforcement method.
Subsequently, additional 6(a)(2) field trial data submitted by the registrant indicated higher than
expected desmedipham residues in sugar beet tops harvested 75 days after the last of two
applications. In this submission, applications were made one week apart, each at 0.975 Ib ai/A.
The field trials were conducted in MI, MN, ND and CA using the EC and WP formulations.
Desmedipham residues were determined to be <<0.05-13.86 ppm in/on eight sugar beet top
samples, by using the desmedipham specific method. The registrant submitted a petition for a
desmedipham tolerance amendment for residues infon sugar beet tops at 15 ppm (AgrEvo letter
12/3/92). The established 0.2 ppm tolerance for sugar beet roots appears to be acceptable at this
time. (MRIDs PP# 4F1459, 00116379, 00076668, 00041865, 00066110, 00070105, 00116710,
00049456, 42516501, 42921801, 42921802, 42921803) However, additional confirmatory field
crop data for sugar beet tops has been requested from the registrant to substantiate the residue
tolerances for sugar beet tops at 15 ppm for desmedipham. Upon receipt of these data EPA will
determine whether the current tolerance is adequate or needs to be revised.

Magnitude of the Residue in Processed Food/Feed GLN 171-4 (I):

The reregistration requirements for magnitude of the residue in processed food/feed
commodities are fulfilled for sugar beets. The submitted processing study is adequate: no
food/feed additive tolerances or Section 701 (maximum residue limits) as necessary. (MRID
42112301)

Confined Rotational Crops GLN 165-1:

For the purposes of risk assessment, the nature of the residues in rotational crops is
adequately understood. The available confined rotational crop study is adequate, provided the
dates of sample extraction and analysis for each crop matrix as well as supporting storage stability
data reflecting the storage intervals and conditions of samples from the study are submitted.

Limited and/or extensive field rotational crop studies are not required because residues of
the regulated parent were predominately found at <<0.01 ppm in/on rotational crop commodities.
Therefore, rotational crop restrictions are not necessary and no plant-back intervals need be
prescribed. (MRID 42909601)

b. Magnitude of the Residue in Drinking Water

A Maximum Contaminant Level (MCL) or a Drinking Water Lifetime Health Advisory
Level (HAL) has not been established for desmedipham (EPA, Office of Water). Desmedipham
is currently not regulated under the Safe Drinking Water Act (SDWA). Rapid environmental
degradation of desmedipham in surface water is expected to occur from hydrolysis and microbial
processes. Desmedipham residues in surface water were not detected in sugar beet agricultural
production areas (CA, WA, MN), when monitored by multi-residue test methods (see Sec.
11.C.2.c. (2)). Based on these results and because desmedipham has a low potential to leach from
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soil to ground water, the Agency does not expect the current registered uses of desmedipham
result in residues of desmedipham in drinking water.

C. Occupational and Residential Exposure

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

(2 Handler Exposure

There is potential short and intermediate-term occupational exposure to mixers, loaders,
applicators, and flaggers associated with application of desmedipham products to sugar beets.
These potential exposure scenarios are: (1) mixer/loader exposure for mixing liquid aerial
application; (2) mixer/loader exposure for mixing liquid ground boom treatment application; (3)
mixer/loader exposure for mixing wettable powder for aerial application; (4) mixer/loader
exposure for mixing wettable powder for ground boom treatment application; (5) applicator
exposure for aerial (liquid application); (6) applicator exposure for ground boom tractor
equipment; and (7) flagger exposure during flagging (liquid applications). There are no
residential uses of desmedipham, therefore a residential exposure/risk assessment is not required.

Some of these workers are exposed to desmedipham more than 7 days per year (reasonable
worst-case estimate). Therefore, the exposure and risk assessments must include both short-term
(less than 7 days per year) and intermediate-term (7 or more days per year) exposure scenarios.
Short-term and intermediate-term exposure scenarios descriptions are presented in
Table 2. The Agency relied on exposure data from its Pesticide Handlers Exposure Database
(PHED). The limits of this database are defined in Table 5.

In accordance with the existing use patterns, it is not expected that occupational exposures
would occur for more than 90 days, resulting in chronic worker exposure. A chronic exposure
assessment is not required since chronic exposure is not expected.

(2) Post Application Exposure
Post-application exposures may occur to agricultural workers following applications to
sugar beets during routine crop-production tasks, such as hoeing and thinning. No desmedipham

specific data are available for assessment of post-application handler exposures to desmedipham
containing registered products.
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3. Risk Assessment
a. Dietary

A desmedipham tolerance of 0.2 ppm in/on the raw agricultural commodity(RAC) sugar
beets (roots and tops) is published in 40 CFR 180.353. The Agency has determined that an acute
(1 day) dietary risk assessment is appropriate for desmedipham because the toxicology endpoints
for desmedipham include developmental toxicity discussed above.

The RfD used in the analysis of dietary exposure is 0.04 mg/kg/bwt/day, based on a
NOEL of 4.0 mg/kg/day (LOEL 20 mg/kg/day) from a 2-generation rat reproduction study
(MRID 40387105) which demonstrated a significant increase in spleen weights and compensatory
thyroid function as an endpoint. An uncertainty factor of 100 was applied.

This dietary risk assessment assumes tolerance level desmedipham residues of 0.2 ppm
tolerance in sugar beets (roots) and 100 percent crop treatment, as the worst case assumption.
Anticipated residue data were not needed for this risk assessment. Although the registrant has
proposed to raise the tolerance for sugarbeet tops to 15 ppm, sugar beet tops are not a human food
item. This is because humans do not eat sugarbeet tops, and sugarbeet tops fed to animals do not
result in residues of concern in meat or milk. Therefore, this was not included in the dietary
analysis.

Acute Dietary Risk

An acute dietary risk analysis was conducted for the dietary subgroup, females
(13+years), as this group represents women of child bearing age. The computed MOE is 50,000
for this subgroup. When the MOE is determined to be 100 or higher, the Agency does not regard
there to be human health risks of concern. Therefore, from an acute dietary exposure to residues
of desmedipham in sugar beets (0.2 ppm) the Agency believes there is an adequate margin of
exposure to the toxicological endpoint of concern (developmental effects).

Chronic Dietary Risk

A chronic dietary risk assessment of exposures to residues of desmedipham is also
appropriate, since the toxicological endpoint of concern is reproduction effects. This chronic risk
analysis was performed using the present tolerance level of 0.2 ppm desmedipham in/on sugar
beet (roots) and 100 percent crop treated, to estimate the TMRC for the general population and
22 subgroups (age, sex, ethnicity, season, and region of the U.S.).

The TMRC is 0.000066 mg/kg/day for the general population using the established
tolerance of 0.2 ppm for the RAC sugar beets. The subgroup with the highest TMRC is children
(1-6 years) with a TMRC of 0.000164 mg/kg/day or 0.41% of the RfD. The Agency concludes
this level of risk does not represent a potential level of concern for any exposed population, either
general or subgroup.
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b. Occupational and Residential

Desmedipham is classified as acute toxicity category Il for eye irritation, category Il for
dermal toxicity and is a dermal sensitizer. Acute oral, inhalation and dermal irritation are toxicity
category IV. The toxicity endpoint for short term (1 to 7 days) occupational risk assessment is
a NOEL of 150 mg/kg/day, based on the developmental toxicity study in rabbits (acute toxicity
endpoint) with correction for dermal absorption. The endpoint for intermediate term (1 week to
several months) occupational exposure risk assessment is a multi-generation reproduction study
in rats with a NOEL of 4 mg/kg/day and a LOEL of 20 mg/kg/day. The dermal absorption rate
for desmedipham is 5.4 percent at 10 hours. (MRID 40387105, 42045703, 00132360)

Handler Risk
For short and intermediate term risk from occupational exposure, the Agency estimates

risk in terms of the margin of exposure (MOE). The following equations were used to compute
the desmedipham MOEs:

NOEL
Maximum Daily Exposure

MOE =

150 mg/kg/day
Maximum Daily Dose

Short-Term MOE =

4 mg/kg/day
Maximum Daily Dose

Intermediate-Term MOE =

Risk from Short-Term Exposure

Short-term exposures under the scenarios cited in Table 2, assuming workers wear
baseline PPE protection (long-sleeved shirt, long pants, shoes and socks), result in MOEs above
100 except for mixers and loaders of wettable powder formulations for aerial applications. The
MOE for this exposure scenario is 83. See Table 3, column titled “Baseline Total MOE.” The
addition of chemical resistant gloves to the PPE requirements for this scenario results in an MOE
of 375.

Risk from Intermediate-Term Exposure

a.) Intermediate term exposures for handlers and flaggers are presented in Table 4.
The applicator and fogger risks are acceptable with MOEs greater than 100.
However all of the mixer/loader scenarios for exposures with baseline protection
result in MOEs below 100 (column titled “Baseline Total MOE”). The risk
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associated with mixer/loader exposure scenarios (except mixers and loaders for
wettable powder formulations supporting aerial applications) may be adequately
reduced (i.e., result in MOEs above 100; see column titled “Total MOE”) with the
addition of personal protective equipment as follows.

. Mixers/loaders of emulsifiable concentrate formulations (see
scenarios la and 1b, Table 4) - wear chemical-resistant
gloves in addition to baseline protection;

. Mixers/loaders of wettable powder formulations who are
supporting ground applications (see scenario 2b, Table 4) -
wear dust/mist filtering respirator and chemical-resistant
gloves in addition to baseline protection;

b.) For mixers/loaders of wettable powder formulations who are supporting aerial
applications, scenario 2a, the use of double layer clothing, chemical resistant
gloves, and a dust/mist respirator would only raise the MOE to 40 (Table 4,
column “Total MOE™). The Agency estimates the use of engineering controls in
the form of water-soluble product packaging and single layer clothing will result
in an MOE of 444. Reduction of the application rates to 0.5 pound active
ingredient per acre, assuming aerial applications of up to 350 acres per day, would
negate the need for engineering controls. Other risk mitigation measures were
considered, such as limiting product users to no more than five days of exposure
per growing season. However, the Agency believes such use-limitations would not
be practical or enforceable.

Post-Application Risk

Specific desmedipham post-application exposure data are not available. However, the
Agency notes the toxicology endpoint of most concern is an intermediate-term (1 week to several
months) endpoint and that the current desmedipham registration is for early-season use on sugar
beets. Early season use should present minimal risk because foliar contact would be low. Foliage
area would be small at this time. The Agency therefore concludes that health risks to handlers
from post-application exposures will not pose a significant risk. The current REI (restricted entry
interval) is 24 hours, and PPE is required for workers who enter the treated area before 24 hours.
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Table 2. Short-Term and Intermediate-Term Occupational Exposure Scenarios

Exposure Scenario (Scen. #) Baseline Dermal Baseline Inhalation Maximum Label Daily Daily Dermal Daily Daily Total
Unit Exposure? Unit Exposure® Application Rate® Max. Exposure® Inhalation Exposure?
(mg/Ib ai) (vg/lb ai) (Ib ai/acre) Treated® (mg/day) Exposure' (mg/day)
(acres) (mg/day)
Mixer/Loader Exposure
Mixing Liquid Aerial Application (1a) 350 1278.9 0.53 1279.4
2.9 1.2 1.26
Mixing Liquid Ground boom Treatment 80 292.3 0.12 292.42
Application (1b)
Mixing Wettable Powder for Aerial 350 1631.7 19.1 1650.8
Application (2a) 3.7 43.4 1.26
Mixing Wettable Powder for Ground 80 373.0 4.37 377.37
boom Treatment Application (2b)
Applicator Exposure
Aerial (liquid application) (3) 0.05 0.3 1.26 350 22.1 0.13 22.2
Ground boom Tractor (4) 0.01 0.7 1.26 80 1.01 0.07 1.08
Flagger
Flagging (liquid applications) (5) 0.01 0.2 1.26 350 4.4 0.09 4.5

No respirator
Label Reg Nos. 45639-160, 45639-86, 45639-155

@ =+ o o o o »

Long pants, long sleeve shirts, no gloves, open mixing/loading, open cockpit, open cab tractor.
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Values represent the maximum area or the maximum volume of spray solution which can be used in a single day to complete treatments for each exposure scenario of concern.
Daily dermal exposure (mg/day) = Exposure (mg/Ib ai) * Max. Appl. Rate (Ib ai/acre) * Max. Treated

Daily inhalation exposure (mg/day) = Exposure (ug/Ib ai) * (1mg/1000ug) conversion * Max. Appl Rate (Ib ai/A) * Max. Treated

Daily total exposure (mg/day) = Daily dermal exposure + Daily inhalation exposure




Table 3. Short-Term Handler Exposure, Mitigation, and Risk

Risk Mitigation Measure

Baseline Daily Baseline Total Baseline Baseline Additional PPE®
Exposure Scenario (Scen. #) Absorbed Absorbed Dermal Total

Dermal Dose Dose MOE® MOE® . . .
(mg/kg/day)? (mg/kg/day)® Dern_1a| Inhala_tlon Daily Dermal Daily Total Dermal Total
Unit Unit Absorbed Absorbed MOE MOE

Exposure Exposure Dose Dose
(mg/lb ai) (ug/lb ai) (mg/kg/day)? (mg/kg/day)”
Mixer/Loader Risk
Mixing Liquid Aerial Application (1a) 1.2 1.2 125 125 N/A N/A N/A N/A N/A N/A
Mixing Liquid Ground boom Treatment 0.263 0.265 570 566 N/A N/A N/A N/A N/A N/A
Application (1b)
Mixing Wettable Powder for Aerial 1.5 1.8 100 83 0.2 43.4 (no 0.08 0.40 1,875 375
Application (2a) respirator)
Mixing Wettable Powder for Ground- 0.336 0.409 446 370 N/A N/A N/A N/A N/A N/A
boom Treatment Application (2b)
Applicator Risk
Aerial (liquid Application) (3) 0.02 0.02 7,500 7,500 N/A N/A N/A N/A N/A N/A
Ground boom Tractor (4) 0.0009 0.002 166,667 75,000 N/A N/A N/A N/A N/A N/A
Flagger Risk

Flagging (liquid applications) (5) 0.004 0.006 37,500 25,000 N/A N/A N/A N/A N/A N/A

@ Daily absorbed dermal dose = (daily dermal exposure * dermal absorption rate 0.054)/60 kg

¢ Dermal MOE = NOEL (short-term NOEL = 150 mg/kg/day) / absorbed daily dermal dose

d Total MOE = NOEL (short-term NOEL = 150 mg/kg/day) / absorbed daily total dose
¢ Scenario 2a: Additional PPE = Single layer clothing and chemical resistant gloves.

N/A Not applicable since previous MOE was over 100.
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Baseline absorbed total dose = [(daily dermal exposure * dermal absorption rate 0.054) + (daily inhalation exposure)]/60 kg




Table 4. Intermediate-Term Handler Exposure, Mitigation, and Risk (Maximum PPE Used)

Risk Mitigation Measure

Baseline Daily Baseline Total Baseline Baseline Additional PPE®
Exposure Scenario (Scen. #) Dermal Absorbed Dermal Total ftiona
Absorbed Dose MOE® MOE®
Dose . (mg/kg/day)” Dermal Unit Inhalation Daily Dermal Daily Total Dermal Total
(mg/kg/day) Exposure Unit Absorbed Dose Absorbed Dose MOE® MOE*
(mg/1b ai) Exposure (mg/kg/day)? (mg/kg/day)"
(ug/lb ai)
Mixer/Loader Risk

Mixing Liquid Aerial Application (1a) 1.2 1.2 3 3 0.04 1.2 (no 0.02 0.0288 200 139
respirator)

Mixing Liquid Ground boom Treatment 0.263 0.265 15 15 0.04 1.2 (no 0.0036 0.0056 1111 714
Application (1b) respirator)

Mixing Wettable Powder for Aerial 1.5 1.8 3 2 0.1 8.7 0.04 0.1 100 40

Application (2a) (dust/mist
respirator)

Mixing Wettable Powder for Ground 0.336 0.409 12 10 0.2 8.7 0.018 0.033 222 121
boom Treatment Application (2b) (dust/mist
respirator)

Applicator Risk
Aerial (liquid Application) (3) 0.02 0.02 200 200 N/A N/A N/A N/A N/A N/A
Ground boom Tractor (4) 0.0009 0.002 4444 2000 N/A N/A N/A N/A N/A N/A
Flagger Risk
Flagging (liquid applications) (5) 0.004 0.006 1000 667 N/A N/A N/A N/A N/A N/A

@ Daily dermal absorbed dose = (daily dermal exposure * dermal absorption rate 0.054) / 60 kg
b Baseline Total Absorbed Dose = [(daily dermal exposure * dermal absorption rate 0.054) + (daily inhalation exposure)]/60 kg

¢ Dermal MOE = NOEL (intermediate-term NOEL = 4 mg/kg/day)/ daily dermal absorbed dose

d Total MOE = NOEL (intermediate-term NOEL = 4 mg/kg/day) / daily total absorbed dose

¢ Additional PPE:

Scenario 1a = single layer clothing and chemical-resistant gloves ;
Scenario 1b = single layer clothing and chemical resistant gloves;
Scenario 2a = double layer clothing, chemical-resistant gloves and a dust/mist respirator;
Scenario 2b = single layer clothing, chemical-resistant gloves and a dust/mist respirator.
N/A Not applicable since previous MOE was over 100.
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Table 5. Description of Desmedipham Exposure Scenarios for Risk Calculations (Tables 2, 3,and 4)

Exposure Scenario
(Number)

PPE?

Engineering
Controls®

Standard

Assumptions® (8-hr

Comments*

Data Source PHED V1.1 Clothing Equipment work day)
Mixer/Loader Exposure

Mixing Liquid (1a and Single layer clothing, chemical Open mixing N/A 80 to 350 acres Baseline: Dermal and inhalation acceptable grades. Dermal = 53 to 122

1b) resistant gloves. liquids replicates; Inhalation = 85 replicates; High confidence in dermal and inhalation
data.

PPE: Dermal and inhalation acceptable grades.

Dermal = 59 to 122 replicates; Inhalation = 85 replicates; High confidence in
dermal and inhalation data.

PHED data used for baseline and Max PPE, no PFs (protection factor) were
necessary.

Mixing Wettable Powder 2a) short-term risk: single layer Open mixing For aerial 2a) 350 acres Baseline: Dermal and inhalation acceptable grades. Dermal = 7 to 45

(2a and 2b) clothing, chemical resistant wettable mixing/loading replicates; Inhalation = 44 replicates; Low confidence in dermal data; Medium

gloves, and for intermediate-term powder , intermed-term confidence inhalation data.
risk: coveralls over single layer risk: Water
clothing, chemical resistant soluble PPE: Dermal and inhalation acceptable grades.
gloves, and a dust/mist respirator packets, single Dermal = 22 to 45 replicates; Inhalation = 44 replicates; Medium confidence in
layer clothing, dermal and inhalation data.
2b) single layer clothing, no gloves. 2b) 80 acre
chemical resistant gloves, and a Engineering Control: Dermal grades acceptable; inhalation all grades. Dermal
dust/mist respirator = 5 to 15 replicates. Inhalation = 15 replicates.
PHED data used for baseline and engineering controls no PFs were necessary.
Maximum PPE values calculated from PHED data using 50% PF for the addition
of coveralls. 80% PF for the addition of dust/mist respirator.
Applicator Exposure

Aerial equipment Coveralls over long sleeved shirt Aircraft; N/A 800 acres Baseline: Dermal grades A, B, C; inhalation all grades. Dermal = 1 to 17

(liquids) (3) and long pants; no gloves. open cockpit replicates; Inhalation = 17 replicates. Low confidence for dermal and inhalation
data.

PHED data used for baseline, no PFs were necessary.

Ground boom (4) N/A N/A N/A 80 acres Baseline: Dermal and inhalation acceptable grades. Dermal = 23 to 33
replicates; Inhalation = 22 replicates; High confidence in dermal and inhalation
data.

PHED data used for baseline, no PFs were necessary.
Flagger
Liquids (5) N/A N/A N/A 800 acres Baseline: Dermal and inhalation grades acceptable. Dermal = 16 to 18

replicates; Inhalation = 18 replicates. High confidence in dermal data and
inhalation data.

PHED data used for baseline values, no PFs were necessary.

@ Clothing represents the baseline exposure estimates used in Tables 2, 3, and 4. Single layer clothing is long sleeved shirt, long pants, shoes and socks.

Engineering Controls: water -soluble packets, single layer clothing, no gloves.
¢ Standard Assumptions based on an 8-hour work day as estimated by the Agency.

d "Acceptable grades," as defined by Agency guidance for meeting Subdivision U Guidelines are grades A and B. All grades that do not meet Agency's criteria are listed individually. PF is protection factor.
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C. Environmental Assessment
1. Ecological Toxicity Data
a. Toxicity to Terrestrial Animals
Q) Birds, Acute and Subacute

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

quail).

Table 6. Avian Acute Oral Toxicity Findings

Species % A.l. LD, (mg/kg) MRID No. Toxicity Fulfills
Category Guideline
Requirement

Northern Bobwhite 98.3 = 2,000 41607004 Practically Yes
nontoxic
Table 7. Avian Subacute Dietary Toxicity Findings
Species % A.l. LC,, (ppm) MRID No. Toxicity Category Fulfills
Guideline

Requirement

Northern Bobwhite 98.2 = 5,000 00114112 Practically nontoxic Yes
Mallard 98.2 = 5,000 00114111 Practically nontoxic Yes
No,

Northern Bobwhite "Technical" = 10,000 00159177 Practically nontoxic Supplemental

These findings indicate that desmedipham is practically nontoxic to avian species on an
acute oral and subacute dietary basis. The guideline requirements are fulfilled (GLN 71-1, MRID
41607004; GLN 71-2, 00114111 and 00114112).

2 Birds, Chronic
Avian reproduction studies are required when the persistence, bioaccumulation, or multiple
applications of the pesticide indicate that birds may be exposed repeatedly or continuously, or the

mammalian reproduction tests indicate a reproductive hazard. Avian reproduction studies are
required for desmedipham because it may be applied more than once per growing season.
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Table 8. Avian Reproduction Findings

Fulfills
% NOEC LOEC Guideline

Species Al (ppm) (ppm) Endpoints Affected MRID Requirement
Northern Number of eggs laid and male
Bobwhite 97.8 450 2500 body weight 43544901 Yes

Egg shell thickness, viable
Mallard embryos per eggs set, male
Duck 97.8 90 450 body weight 43544902 Yes

Avian reproductive studies indicate that eggshell thinning could occur at dietary
concentrations above 90 ppm. A 7.5% reduction in egg shell thickness was observed in mallard
ducks fed a diet of 450 ppm desmedipham compared to ducks fed a control diet. This represents
a statistically significant difference. Also, the percent of viable embryos was slightly reduced
from 93% in the control group to 86% in the 450 ppm group. Even though this reduction was
not statistically significant, it was thought to be treatment related. The guideline requirements are
fulfilled (GLN 72-4, MRIDs 43544901 and 43544902).

3) Mammals

Wild mammal testing is required on a case-by-case basis, depending on the results of the
lower tier studies (including acute and subacute testing) and such factors as intended use pattern
and pertinent environmental fate characteristics. In most cases, including desmedipham, data
from the available mammalian studies which are used for human health risk assessment and are
discussed above in Section B.1. can be used to estimate the toxicity to wild mammalian species.

The Agency concluded from the available mammalian data that the technical grade active
ingredient (TGAI) of desmedipham is practically nontoxic to the rat (LD, of = 5000 mg/kg) on
an acute oral basis (MRID 00155581). Typical end-use products (TEPSs) also are practically
nontoxic to the rat (LD, of = 5000 mg/kg for 70% and 35% desmedipham) mammals (MRIDs
42032004 and 42032404). The Agency infers from these conclusions that desmedipham may also
be practically non-toxic to wild mammalian species.

Chronic and subchronic feeding studies indicated that dietary concentrations of
desmedipham of 60 ppm (approximately 5.4 mg/kg/day) or less caused no significant effects.
Concentrations between 250 and 300 ppm (approximately 20 and 26 mg/kg/day) caused effects
on the blood, including increased levels of methemoglobin and hemolytic anemia (MRID
40387103 and 40387105). A decrease in splenic weight was also observed at the 250 ppm level
in rats (MRID 40387105). The ecological significance of these effects on wild mammals is not
known. In a 2-generation rat reproduction study (MRID 40387105), reductions in body weights
of adults and pups were observed at a concentration of 1250 ppm (approximately 100 mg/kg/d).
The NOEL for these gross effects, which are more likely to be ecologically significant, is 250
ppm or 20 mg/kg/day.
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Several studies with mammals have shown that desmedipham causes decreased levels of
thyroid hormones. This appears to be due to compensatory function of the thyroid in response
to effects on the blood. This effect is reversible and is not judged to be of significance to wild
mammals. Desmedipham does not appear to have a direct toxic effect on the thyroid gland.

4) Insects

A honey bee acute contact LD, study is required if the proposed use will result in honey
bee exposure. Because sugar beets is not a crop that is normally associated with high exposure
to bees, it is not expected that honey bees will be exposed to desmedipham. However, the
following nontarget insect toxicity data are available.

Table 9. Nontarget Insect Acute Contact Toxicity Findings
LD, Fulfills Guideline
Species % A.l. (ug a.i./bee) MRID No. Toxicity Category Requirement
Honey Bee 97.5 = 50° 41711402 Practically nontoxic Yes

® This study also found that the acute oral toxicity of desmedipham to the honey bee is = 50 ug a.i./bee.

There is sufficient information to characterize desmedipham as practically nontoxic to
bees. The guideline requirement is fulfilled (GLN 141-1, MRID 41711402).

b. Toxicity to Aquatic Animals
(¢D)] Freshwater Fish
In order to establish the toxicity of desmedipham to freshwater fish, the minimum data
required on the technical grade of the active ingredient are two freshwater fish toxicity studies;
one study with a coldwater species (preferably the rainbow trout), and the other with a warm

water species (preferably the bluegill sunfish).

Table 10. Freshwater Fish Acute Toxicity Findings (96 hr)

Fulfills
LC,, Guideline
Species % A.l. (ppm) MRID No. Toxicity Category Requirement
Rainbow trout 98.4 1.7 00116714 Moderately toxic Yes
Bluegill sunfish 98.4 6.0 00116713 Moderately toxic Yes

The results of the 96-hour acute toxicity studies indicate that desmedipham is moderately
toxic to fish. The guideline requirements are fulfilled (GLN 72-1, 00116713, 00116714).

Fish early life-stage, fish life-cycle or aquatic invertebrate studies have not been required
for desmedipham because it appears to have low toxicity to aquatic organisms, it is not expected
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to be continuously or recurrently present in water, and it is generally not very persistent in water
(see Section C.2. below).

(2 Freshwater Invertebrates
The minimum testing required to assess the toxicity of desmedipham to freshwater

invertebrates is a freshwater aquatic invertebrate acute toxicity test, preferably using first instar
Daphnia magna or early instar amphipods, stoneflies, mayflies, or midges.

Table 11. Freshwater Invertebrate Toxicity Findings
Fulfills
EC,, Guideline
Species % A.l. (mg a.i./L) MRID NO. Toxicity Category Requirement
Daphnia magna 96 1.88 00116712 Moderately Toxic Yes

There is sufficient information to characterize desmedipham as moderately toxic on an
acute basis to aquatic invertebrates. The guideline requirement is fulfilled (GLN 72-2, MRID No.
00116712).

Aquatic invertebrate life-cycle studies have not been required for desmedipham because
it appears to have low toxicity to aquatic organisms, it is not expected to be continuously or
recurrently present in water, and it is generally not very persistent in water.

) Estuarine and 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. Use of desmedipham on sugar beets and
Swiss chard is not expected to result in significant exposure to marine or estuarine environments.
There are therefore no data requirements under this category.

C. Toxicity to Plants
(¢D)] Terrestrial

Terrestrial plant testing (seedling emergence and vegetative vigor) are generally required
for herbicides with terrestrial non-residential use patterns to assess risk to nontarget plants. The
vegetative vigor study is specifically required for chemicals which may move off-site through
volatilization (vapor pressure >10° mm Hg at 25°C) or drift (applied aerially or through
irrigation), and/or which may have endangered or threatened plant species associated with the site
of application. The seedling emergence study is required for chemicals with a solubility greater
than 10 ppm, or when it is applied aerially or through irrigation. These tests are required for
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desmedipham because it is an agricultural herbicide that can be aerially applied and because it may
affect endangered plant species which are associated with the areas where sugar beets are grown.

Tier | plant tests are screening tests to evaluate the affects of the maximum application rate
on plants. If the maximum rate results in greater than a 25% effect compared to the control
plants, Tier Il plant tests are required. Tier Il tests use a series of test levels to measure the dose
response. Regression analysis is used to derive EC,. values, which are defined as the estimated
levels at which 25% effects, compared to control plants, are anticipated.

Results of reviewed terrestrial plant toxicity data (Tier I) on technical desmedipham are
listed below:

Table 12. Tier | Nontarget Terrestrial Plant Toxicity Findings (Exposure = 1.26 Ib a.i./A)

Fulfills
Guideline
Study Type MRID No. Species % A.l Response Requirement
Soybean, lettuce, carrot, tomato,
Seed Germination (41711401 cucumber, radish, corn, oat, wheat, and
onion 98 Not significant Yes
Soybean, carrot, cucumber, corn, oat,
and wheat 98 Not significant Yes
; Lettuce 98 60% reduction in fresh wt. Yes
Seedling 41774101 —
Emergence Tomato 98 25% reduction in fresh wt. Yes
Radish 98 20% reduction in fresh wt. Yes
Onion 98 40% reduction in fresh wt. Yes
Soybean, carrot, corn, oat, wheat, and
onion 98 Not significant Yes
41816401 Radish 98 20% reduction in fresh wt. Yes
Vegetative Vigor .
Lettuce 98 39% reduction in fresh wt. Yes
Tomato 98 Chlorosis Yes
Cucumber 98 Chlorosis Yes

Based on responses in the above tier | data, a tier 11 vegetative vigor study using technical
grade desmedipham (TGAI) was required for lettuce and a tier Il seedling emergence study with
TGAI was required for tomato, onion, and lettuce. Tier Il seedling emergence and vegetative
vigor tests with a typical end-use product (TEP) were also required for tomato, onion, lettuce,
corn, soybean, and radish along with four of the most sensitive species listed on the label. Results
of reviewed tier 1l terrestrial plant toxicity data on technical desmedipham for the most sensitive
species are listed below:
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Table 13. Tier 11 Nontarget Terrestrial Plant Toxicity Findings

EC, Fulfills
MRID No. % Plant NOEL (Ib Guideline
Study Type Author/Year Al Type Species (Ib a.i./A) a.i./A) Requirement
Monocot Onion 0.30 0.58
Seedling Emergence 42366302 98 Dicot Lettuce 0.30 0.40 Partially®
(TGAI) Dicot Tomato 0.15 0.31
Vegetative Vigor —
(TGAI) 42366301 9% Dicot Lettuce 1.22 >1.22 Partially

! Seedling emergence and vegetative vigor testing with a TEP is required to fulfill these guidelines.

The results in Table 13 show that when desmedipham is applied without adjuvants,
exposure levels of 0.31 Ib a.i./A or greater can cause significant detrimental effects on the
germination and emergence of certain plants. The results from the vegetative vigor test indicate
that desmedipham applied as the TGAI is not toxic at normal use rates. (NOEL of 1.22 Ib/A,
compared to the maximum label rate of 1.26 Ib ai/A). The Agency believes that the adjutants
normally present in the TEPs must be present for desmedipham to express toxicity to plants.
Therefore, testing with a TEP is needed to estimate the toxicity during normal use of
desmedipham on the foliage of nontarget terrestrial and semi-aquatic plants. The guideline
requirements are only partially fulfilled (GLN 123-1(a), 123-1(b), MRIDs 42366301 and
42366302).

2 Aquatic

Aquatic plant testing is required for any herbicide which has terrestrial non-residential uses
and may move off-site by runoff (solubility =10 ppm in water) or by drift (aerial or irrigation
applications), is applied directly to aquatic use sites, or may affect endangered plant species. This
testing is required for desmedipham because it is an agricultural herbicide which may be applied
aerially and may effect endangered plant species which are associated with the sugar beet site.
Testing is required with the following species: Kirchneria subcapitata, Lemna gibba,
Skeletonema costatum, Anabaena flos-aquae, and a freshwater diatom.

Results of reviewed tier | and Il aquatic plant toxicity data on technical desmedipham are
listed below:
Table 14. Nontarget Aquatic Plant Toxicity Findings

Species % A.l. (ngeS?/L) MRID No. Fulfills Guideline Requirement
Navicula pelliculosa (Freshwater diatom), Tier 2 98 0.044% 43053503 Yes
Lemna gibba, Tier 1 98 =0.33¢ 43053505 Yes
Kirchneria subcapitata, Tier 2 98 0.19° 43053501 Yes
Skeletonema costatum, Tier 1 98 =0.3° 43053504 Yes
Anabaena flos-aquae, Tier 1 98 =0.22° 43053502 Yes

*Based on estimated 5-day mean concentrations.
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The results also indicate that mean 5-day exposure levels of desmedipham at 0.044 mg
a.i./L or greater concentrations can cause significant detrimental effects on the growth and
reproduction of certain single-celled aquatic plants. The guideline requirements are fulfilled
(GLN 122-2, MRIDs 43053502, 43053504, and 43053505; GLN 123-2, MRIDs 43053501 and
43053503).

2. Environmental Fate

Although the environmental fate database is not complete, there is sufficient acceptable and
supplemental environmental fate information for the Agency to conclude that desmedipham will
not persist in the environment. The primary degradation pathway for desmedipham is hydrolysis
to ethyl-(3-hydroxyphenyl) carbamate (EHPC) and aniline, with further degradation by microbial
processes to CO,. Photodegradation, volatilization, and bioaccumulation in fish do not appear to
contribute significantly to the dissipation of desmedipham. Desmedipham and EHPC have a low
potential to leach to ground water in most soils. It is expected that desmedipham residues which
reach surface water by either spray drift or runoff will be rapidly degraded.

The following additional confirmatory information has been requested to perform a more
comprehensive environmental fate assessment:

° The material balances during hydrolysis of desmedipham at pHs 5 and 7 (GLN 161-1);

° Pedological characteristics of the test soils used during the aerobic soil metabolism (GLN
162-1), anaerobic aquatic metabolism (GLN 162-3), and the column leaching (GDLN
163-1) studies.

° Stability during frozen storage of the field samples of the terrestrial field dissipation study
(GLN 164-1).

If the confirmatory information is acceptable, these studies can be upgraded to acceptable
and the data requirements will be fulfilled. Data to characterize desmedipham’s spray drift
potential from aerial and ground applications have been recently submitted by the industry Spray
Drift Task Force. The Agency has not evaluated these data at the drafting of this document, but
will do so in the near future.

a. Environmental Fate Assessment

The primary degradation pathway for desmedipham is hydrolysis to ethyl-(3-
hydroxyphenyl) carbamate (EHPC) and aniline, with a half-life at pH 7 of 17-20 hours; at pH 9,
the half-life is 7-10 minutes. Hydrolysis of desmedipham is slower at lower pH, which is
characteristic of chemicals containing ester linkages. EHPC is then further degraded by microbial
processes to CO,. Information available in the open literature indicates that aniline is rapidly
degraded by microorganisms to CO, and is also directly incorporated into bound residues
(Verschueren, 1977; Government of Canada, 1994). Desmedipham photodegrades slowly in
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water and on soil (half-lives = 100 hours), which indicates that, in comparison to hydrolysis,
photodegradation will not be a major degradation process in neutral to alkaline environments.
Adsorption/desorption data for desmedipham could not be obtained using batch equilibrium
methods due to the rapid hydrolysis of desmedipham to EHPC at pHs >5. Column leaching
studies indicated that desmedipham and its transformation product EHPC do not leach readily.
Following 45 days of continuous irrigation, <3% of the applied radioactivity was detected in the
leachate of treated soil columns. In addition, greater than 95% of the radioactivity applied
remained in the top 5-6 cm of the columns. In laboratory studies, desmedipham was seen to
bioaccumulate to a small extent in bluegill sunfish (maximum bioconcentration factors of 20X,
98X, and 159X for fillet, whole fish, and viscera, respectively); however, residues were
depurated rapidly (=90% by 7 days). Supplemental information from field dissipation studies
indicates that the DT., (the time it takes for 50% of the applied material to dissipate) of
desmedipham when applied to sugar beets in California was 7 days; supplemental information
from a North Dakota study site indicates an even shorter half-life on alkaline soils (estimated <<
1 day on soil of pH > 7.3).

Based on these data, the Agency concludes that desmedipham has a low potential to leach
to ground water in most soils. Data support a finding that desmedipham would not persist in
neutral to alkaline surface waters which would typically be found in areas of sugar beet
production. It may contaminate surface water from spray drift associated with ground or aerial
application. Desmedipham will adsorb to soil particles and may be transported by surface runoff
to surface water bodies on entrained sediment. However, rapid degradation by abiotic hydrolysis
and microbial-mediated metabolism should result in low concentrations in surface waters. Multi-
residue monitoring data in several states with sugar beet production (California, Washington, and
Minnesota) did not report the presence of desmedipham in surface waters.

b. Environmental Fate and Transport
(¢D)] Degradation
Abiotic Hydrolysis

The rate of hydrolysis of desmedipham is pH dependent, with rapid hydrolysis occurring
under alkaline conditions. A confirmed half-life of 7-10 minutes was reported for pH 9 buffered
aqueous solutions; supplemental information from unacceptable hydrolysis studies provided half-
lives of 1417 to 1897 hours (59 to 79 days) at pH 5 and 17 to 20 hours at pH 7. The hydrolysis
products, aniline and ethyl N-(3-hydroxyphenyl) carbamate (EHPC), formed in equimolar
amounts at pH 9. After 50 minutes at pH 9 (at which time hydrolysis of desmedipham was
essentially complete), aniline and EHPC did not appear to degrade. The guideline requirement
is partially fulfilled (GLN 161-1 [pH 9], MRID 00142740).

The unacceptable hydrolysis studies conducted at pHs 5 and 7 may be upgradeable if the
registrant provides acceptable material balances for those studies.
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Photodegradation

Photodegradation in water: Desmedipham, at a concentration of 8 ppm in pH 3.8
buffered aqueous solution, photodegraded with a half-life of 10 hours when irradiated for 355
hours with a Hg-arc vapor lamp which had a light intensity approximately an order of magnitude
greater than that of sunlight in the 290 to 320 nm wavelength range. Desmedipham did not
degrade in the dark control (no light exposure) samples, indicating that desmedipham was stable
to hydrolysis at pH 3.8. The transformation product EHPC was present at approximately 10%
of the applied after 10 hours of irradiation; other minor photoproducts were ethyl N-(3-hydroxy-
4-phenyl carbamylphenyl) carbamate, and ethyl N-(2-phenylcarbamyl-5-hydroxyphenyl)
carbamate, each at less than 1%. Concentrations of EHPC increased with increasing time of
exposure; it did not appear to photodegrade (radioactivity in other HPLC fractions did not
increase).

The Agency does not currently accept photodegradation studies performed using a Hg
vapor lamp because the emission spectrum is not similar to that of natural sunlight. In this study,
samples at pH 3.8 were irradiated continuously with light of at least an order of magnitude greater
intensity than natural sunlight at the wavelengths (<300 nm) at which desmedipham can
photodegrade. Although the conditions of the study show that desmedipham can photodegrade
in water, the rate of photodegradation is expected to be much slower than that of the primary
mechanism of degradation (hydrolysis) under natural conditions. It is not expected that
photodegradation in water will contribute significantly to the dissipation of desmedipham in the
environment. The guideline requirement is fulfilled (GLN 161-2, MRIDs 00098607 and
41446101).

Photodegradation on soil: Aminophenyl ring-labelled “C-desmedipham and aniline ring-
labelled **C-desmedipham photodegraded under a xenon arc lamp with calculated half-lives
ranging from 110 to 160 hours. Sandy loam soil films were exposed to light of an intensity
approximately 3 times that of summer solar irradiation at noon at 50°N. In the dark control
samples, desmedipham degraded with a half-life of greater than 500 hours in the aminophenol
ring-labelled samples; degradation in the aniline ring-labelled samples was <10% after 238 hours
of irradiation. The major non-volatile transformation product identified in extracts of irradiated
soil samples was EHPC, which is a known hydrolysis product. Maximum concentrations of
EHPC were 7.4% after 488 hours of irradiation of aminopheny! labelled **C-desmedipham and
2.9% after 238 hours of irradiation of aniline ring-labelled *C-desmedipham. The only volatile
transformation product was carbon dioxide; maximum concentrations were 26.4 to 28.8%. The
guideline requirement is fulfilled (GLN 161-3, MRID 00098608).

Volatilization into the Atmosphere and subsequent photodegradation: No data were
reviewed for photodegradation in air (GLN 161-4). The requirement for this environmental fate
study was waived due to the low vapor pressure (3 x 10 Torr) of technical desmedipham (GLN
63-9, MRID 41937501). The low vapor pressure and the small Henry's Law constant (which is
an indication of the low tendency for the material to volatilize from water; estimated to be 1.69
x 10™ atm-m?* mol™) indicate that would not be a significant route of dissipation for desmedipham.
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Aerobic Soil Metabolism

Supplemental information indicates that desmedipham degraded with a calculated half-life
of 7.7 days when applied at a rate of 2.9 ppm to German Standard Soil 2.3 (described by the
study author as a sandy loam soil) which was incubated aerobically at 21°C. The estimated DT,
(the time required from 90% of the applied material to degrade) was 29.1 days. The
transformation product EHPC reached a maximum of 4.5% (=0.09 ppm) of applied radioactivity
at day 14 post-treatment, and decreased to 0.9% of the applied by 100 days post-treatment.
Several other non-volatile transformation products were detected by TLC during the testing
period; however, none were present at =2.7% of the applied. The level of evolved *CO,
steadily increased during the testing period. The percentage of evolved **CO, reached 15.4% by
day 30 post-treatment and a maximum of 29.1% by day 100 post-treatment. Other volatiles were
not discernible in any of the volatile traps during the testing period. Bound residues increased
from 1.1% of applied radioactivity at day O to a maximum of 61.7% of applied radioactivity at
day 71 post-treatment. There was a slight decrease to 59.1% by day 100. The bound soil
residues were further characterized into fulvic acid, humic acid, and humin fractions; the amounts
of applied radioactivity in the various fractions stabilized between days 30 and 100, and were 14-
17%, 19-23%, and 21-26% of the applied, respectively.

It is recommended that soils typical of the use sites in the U.S. be used in aerobic soil
metabolism studies. If other non-domestic soils are used, those soils must be comparable to U.S.
soils. The soil used in this study was a German soil (Standard soil 2.3), but the registrant did not
provide pedological characteristics for that soil (including but not limited to clay mineralogy,
Great Soil Group classification, vegetation, climatological conditions, etc.). Because the Agency
cannot evaluate whether this soil is comparable to a U.S. soil, the study is not acceptable at this
time. However, the study may be upgradeable to acceptable if the registrant provides adequate
information on the pedological characteristics of the German Standard soil and its characteristics
are substantially similar to a U.S. soil in which sugar beets are grown. The guideline requirement
is not fulfilled (GLN 162-1, MRID 41998601).

Anaerobic aquatic metabolism

Supplemental information from an unacceptable study indicates that desmedipham
hydrolyzed rapidly (<2 hours) to EHPC when added to an anaerobic aquatic system. Therefore,
the study authors were unable to determine an exact half-life for desmedipham under anaerobic
conditions. The observed rapid hydrolysis of desmedipham under the conditions of the study is
consistent with other information reviewed by the Agency (MRID 00142740) and reported above.

Supplemental information from an unacceptable study indicates that EHPC degraded with
a half-life of 211.9 days when applied as desmedipham to an anaerobic German sediment. At 2
hours and 2 days post-treatment, 15.3% and 8.9% of applied radioactivity, respectively, remained
as desmedipham. EHPC increased to concentrations of 74.7% and 87.7% at days 2 and 15 post-
treatment, respectively, and decreased to 50% by the termination of the study (100 days post-
treatment). No further breakdown products and very little CO, (total=4.1% of applied
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radioactivity) were discernible during the testing period. Therefore EHPC is assumed to be stable
to degradation under anaerobic conditions.

This study is not acceptable at this time due to deficiencies in the study, but may be
upgradeable to acceptable if confirmatory data are submitted by the registrant. The guideline
requirement is not fulfilled. (GDLN 162-3, MRID 41998601)

@) Mobility
Adsorption/desorption studies

Adsorption/desorption data for desmedipham could not be obtained using the batch
equilibrium method due to the rapid hydrolysis of desmedipham to EHPC at pHs >5. However,
information on the mobility of desmedipham could be obtained from column leaching studies.

Aged/unaged column leaching studies

Supplemental information indicates that desmedipham and its transformation product
EHPC were relatively immobile when **C-desmedipham (labelled in each ring) was applied to
German soil columns irrigated with water at a rate of 25 mL/day (total of 1125 mL over 45 days).
Following the 45 days of continuous irrigation, <3% of applied radioactivity was detected in the
leachate of the treated soil columns. In addition, greater than 95% of the radioactivity applied
remained in the top 5-6 cm of the columns; roughly half of this was extractable with methanol and
was comprised of both desmedipham and EHPC. *CO, produced during the 30-day aging period
prior to leaching reached 15.4% and 4.1% of applied radioactive in the aminophenoxy- and
phenyl-labelled desmedipham treated columns, respectively.

Supplemental mobility data have shown similar results. In unacceptable aged soil column
studies using German soils, desmedipham residues did not leach. Soil TLC mobility studies are
not acceptable at this time but do provide some supplemental data. The mobility of desmedipham
applied to thin layers of soil on glass plates that were then eluted with water was compared to
pesticides of known mobility applied to the same plates. K,s were then calculated from the R;'s
and the soil/water partition coefficients for selected pesticides; these calculated K s ranged from
100 to 158 ml/g, which would indicate that desmedipham was immobile. The USDA/Soil
Conservation Service (SCS) database reports a K, for desmedipham of 1500 (Wauchope et al.,
1992).

At this time, soils information to upgrade the column leaching study is still required. The

guideline requirement is not fulfilled. (GLN 163-1; MRIDs 41214709, 42281403, 42124202,
41214708).
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Volatility studies

No laboratory volatility (GLN 163-2) or field volatility (GLN 163-1) studies were
reviewed for desmedipham. The requirement for these environmental fate studies was waived due
to the low vapor pressure (3 x 10° Torr) of technical desmedipham (GLN 63-9, MRID
41937501). The low vapor pressure and the small Henry's Law constant (which is an indication
of the tendency for the material to volatilize from water; estimated to be 1.69 x 10™ atm-m® mol™)
indicate that volatilization from soil or water would not be a significant route of dissipation for
desmedipham.

) Accumulation
Bioaccumulation in Fish:

Results from accumulation in fish studies are used to estimate the bioconcentration
potential of the parent pesticide under controlled laboratory conditions. Bluegill sunfish exposed
to *C-desmedipham (labelled in the aminophenol ring only) at a concentration of 0.056 mg/L for
10 days, reached maximum bioconcentration factors of 20X, 98X, and 159X for fillet, whole fish,
and viscera, respectively. During a 7-day depuration period 90%, 91%, and 93% depuration was
reported for fillet, whole fish, and viscera, respectively. During the testing period the test fish
showed no ill effects from the desmedipham-treated water. Very little parent desmedipham was
detected in fish tissues (<<1%); approximately 80% of the residues found in the fish tissues were
EHPC and N-(3-hydroxyphenyl) acetamide, both free and as conjugates (probably glucuronides).
It is recommended that each ring of a double ring compound be radiolabelled and be used in
separate bioaccumulation in fish studies in order to fully understand a pesticide's metabolic
pathway.

Desmedipham contains an aminophenol ring and an aniline ring; acceptable
bioaccumulation data for desmedipham labelled in the aminophenol ring were reported in this
study. The potential for the aniline ring to bioaccumulate in fish tissues can be inferred from its
solubility and its octanol-water partition coefficient. A combination of a high water solubility
(34,000 mg/L; Verschueren, 1977) and a low tendency to partition into organic solvents (0.8:1.0,
n-octanol:water; Chiou, et al., 1982) would predict little or no bioaccumulation in fish. In
laboratory tests, aniline does not appear to accumulate in aquatic biota (Government of Canada,
1994). Therefore, no further data for the bioaccumulation in fish of desmedipham radiolabelled
in the aniline ring are needed at this time. The guideline requirement is fulfilled (GLN 164-5;
MRID 42710101).

4 Field Dissipation
Supplemental information from an unacceptable field dissipation study conducted in 1989
indicates that desmedipham dissipated with a registrant-calculated half-life of 30 days when

applied twice in 7 days (total application 2.19 Ib a.i./A as Betanex EC) to sugar beets planted on
loamy sand soil in the spring of 1989 in Fresno, California. The maximum mean concentration
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of desmedipham in the 0- to 3-inch depth was 0.95 ppm at 1 day post-treatment (the second
application date was designated by the study author as time 0); mean concentrations decreased to
0.22 and 0.07 ppm by 28 days and 2 months post-treatment, respectively.

Data were also reported for a second site in Northwood, North Dakota treated in 1989;
however, the data from this site were variable and inconsistent. This may have been due to
contamination of the test site, which was indicated by the presence of apparent residues of
desmedipham and EHPC in soil samples taken from the untreated control plots at that site. In
addition, since no samples were taken from the treatment plots prior to application, it could not
be determined if those plots also contained apparent residues. Therefore, a detailed conclusion
as to the dissipation or potential for leaching of desmedipham under field conditions at this site
was not possible. The study author estimated an apparent DT, of 0.7 days; however, the
registrant did not calculate a half-life because the data were too variable. At soil depths down to
18 inches, reported levels of both desmedipham and EHPC were greater than the detection limit
(0.005 ppm) at all sampling intervals up to 7 days following the second application; however,
levels in the control samples were also greater than above the detection limit for that time interval.
It is therefore not possible to determine whether detections of desmedipham at those depths were
due to movement of residues or contamination of the site. The rapid disappearance of
desmedipham in North Dakota compared to that observed in California could be due to differences
in soil pH; pHs were 7.3 and 6.4 at the North Dakota and California sites, respectively.

The portion of the study conducted in North Dakota is unacceptable because of the
apparent contamination of the test soils and cannot be upgraded with the submission of additional
data.

The portion of the study conducted in California is not acceptable at this time because the
stability of desmedipham residues during frozen storage was not provided. Soil samples were
stored for up to 18 months before analysis. Because desmedipham hydrolyzes rapidly at neutral
to alkaline pHs, there is a possibility that any desmedipham residues in the test soils at time of
sampling may have degraded during storage.

However, the study may be upgradeable to acceptable if the registrant provides
information that shows that desmedipham is stable during a period of frozen storage of up to 18
months. The guideline requirement is not fulfilled (GLN 164-1, 42180501).

5) Spray Drift

No desmedipham-specific studies were reviewed. Droplet size spectrum (GLN 201-1) and
drift field evaluation (GLN 202-1) studies were required for desmedipham, since the different
products may be applied by aircraft and it is estimated that there will be detrimental effects to
non-target organisms due to drift. However, to satisfy these requirements the registrant in
conjunction with other registrants of other pesticide active ingredients formed the Spray Drift
Task Force (SDTF). The SDTF has completed and submitted to the Agency its series of studies
which are intended to characterize spray droplet drift potential due to various factors, including
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application methods, application equipment, meteorological conditions, crop geometry, and
droplet characteristics. During 1996 EPA plans to evaluate these studies. In the interim and for
this assessment of desmedipham the Agency is relying on previously submitted spray drift data
and the open literature for off-target drift rates. The estimated drift rates at 100 feet down wind
of the treated sites are 1% of the applied spray volume from ground applications and 5% from
aerial applications. After its review of the new studies the Agency will determine whether a
reassessment is warranted of the potential risks from the application of desmedipham products to
sugar beets.

C. Water Resources
(1) Ground Water

The Agency found no indication that desmedipham would exceed any ground water LOC
endpoints. Although desmedipham exceeded one of the persistence triggers (calculated field
dissipation half-life), hydrolysis data indicate that desmedipham will hydrolyze rapidly in neutral
to alkaline pH soils. In addition, the high K, and K, values demonstrate that desmedipham will
bind strongly to soil organic matter and is not mobile. Based on the data available, desmedipham
does not meet sufficient ground water triggers. The Agency has no reports of sampling for
desmedipham in ground water (Hoheisel, et al., 1992). The Agency concludes that desmedipham
has a low potential to leach to ground water in most soils.

(2) Surface Water

Transport of desmedipham would be limited in surface runoff events for alkaline (pH 8-9)
aqueous environments due to its rapid hydrolysis (Section C.2.). However, if surface runoff from
acidic (<< pH 7) environments should occur within a few days of the time of application, an
undetermined fraction of the applied may be available to runoff. The solubility (7 ppm) and the
intermediate K, (1500 from (United States Department of Agriculture/ Agricultural Research
Service) database; and estimated K;s of 100-150 ml/g) of desmedipham indicate it could move
both in the dissolved phase and as sorbed residues to eroding soil. The soil may be transported
and deposited as sediment in streams, rivers, lakes and ponds during runoff events.

In neutral to alkaline receiving surface water bodies (rivers, streams, lakes, etc.),
desmedipham will hydrolyze fairly rapidly. However, in acidic waters, desmedipham may persist
and distribute itself between the dissolved phase and that sorbed on suspended sediments. The
transformation product EHPC may persist in the anaerobic water/sediment environment associated
with bottom sediments. Volatilization of desmedipham from surface waters is not considered an
important route of dissipation based on the low Henry's Law constant (1.69 x 10™° atm-m* mol™,
estimated). Based on the bioconcentration factors, which ranged from 20X to 159X, and
depuration of =90% in 7 days, desmedipham should not significantly bioaccumulate.
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3. Exposure and Risk Characterization

Explanation of the Risk Quotient (RQ) and the Level of Concern (LOC): The Levels
of Concern are criteria used to indicate potential risk to nontarget organisms. When an LOC is
exceeded by the RQ, it indicates 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 a particular LOC has been exceeded, a risk
quotient must be derived and compared to that LOC. 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 levels typically are:

EC,; for terrestrial plants,

EC,, for aquatic plants and invertebrates,
LC,, for fish and birds, and

LD, for birds and mammals.

The chronic test results are the NOEL (sometimes referred to as the no-observed-effect
concentration or NOEC) for avian and mammal reproduction studies, and either the NOEL or the
MATC (maximum allowable toxicant concentration) for chronic aquatic studies. The MATC is
defined as the geometric mean of the NOEL and the LOEL (sometimes referred to as the low-
observed-effect concentration or LOEC).

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

Table 15. Levels of Concern (LOC) and associated Risk Presumption
IF THE | LOC | PRESUMPTION
Mammals, Birds
acute RQ=> 0.5 Acute risk
acute RQ=> 0.2 Risk that may be mitigated through restricted use
acute RQ=> 0.1 Endangered species may be affected acutely
chronic RQ=> 1 Chronic risk, endangered species may be affected chronically,

Fish, Aquatic invertebrates

acute RQ= 0.5 Acute risk
acute RQ=> 0.1 Risk that may be mitigated through restricted use
acute RQ=> 0.05 Endangered species may be affected acutely
chronic RQ=> 1 Chronic risk, endangered species may be affected chronically
Plants
RQ> 1 Risk
RQ=> 1 Endangered plants may be affected

Currently, no separate criteria for restricted use or chronic effects for plants exist.
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Q) Exposure and Risk to Nontarget Terrestrial Animals
(@) Birds

Pesticide residues found on avian dietary food items following application were compared
to LC,, values to predict hazard for birds. The Agency estimated the day O residues on vegetation
based on the work of Hoerger and Kenaga (1972) as modified by Fletcher et al. (1994).
Maximum residues on vegetative food items were estimated using a program for calculating daily
estimated residues based on repeated applications and first-order kinetics at an assumed rate (Lee,
n.d.). For the purpose of determining acute exposure, the maximum residues of desmedipham
are expected to occur immediately after the second of two applications. Based on label
information, the use rate per application was assumed to be 0.98 Ib ai/A, one-half of the
maximum per growing season rate of 1.96 Ib ai/A. The interapplication interval is assumed to
be 7 days, during which time the residues from the first application would partially degrade.
Based on the half-life for aerobic soil metabolism (7.7 days) and soil photolysis (6.6 days), the
half-life of the overall degradation of desmedipham on vegetation was estimated to be
approximately 7 days. This half-life may over-estimate persistence since a supplemental study
of hydrolysis at pH 7.0 suggested a half-life of only 17-22 h. The estimated peak residues (i.e.
EECs) on selected avian dietary food items, and their corresponding RQs, are given in the table
below:

Table 16. Estimated Environmental Concentrations and Dietary Risk Quotients for Birds
(Based on LC., = 5000 ppm)

Food items EEC (ppm) RQ

Short Grasses 353 < 0.071
Tall Grasses 162 < 0.032
Broadleaved Plants and Insects 198 << 0.040
Fruits and Pods 22.1 << 0.0044

Because of the low acute toxicity of desmedipham to birds, the risk quotients for use of
desmedipham are very low. No RQ exceeds the LOC for high risk to birds (1) or the LOC for
possible effects to endangered species (0.1). Therefore, the use of desmedipham is expected to
pose negligible acute risk to endangered and nonendangered species of birds.
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The chronic toxicity of desmedipham is considerably greater than the acute toxicity. The
NOEL for egg shell thinning in birds is 90 ppm. The same program (Lee, n.d.) was used to
estimate expected residues on wildlife food items over time following a single and two repeated
applications. As for acute exposure, desmedipham was assumed to degrade on vegetation with
a half-life of 7 days. The graph above depicts the predicted residues on plants, relative to the
NOEL, following a single application. When the residue levels exceed the NOEL, the RQ is
greater than the LOC of 1, indicating risk of reproduction impairment. The predicted plant
residues exceed the NOEL for 4, 6, and 12 days on tall grass, broadleafs, and short grass,
respectively. Predicted residue levels are always less than the LOEL of 450 ppm. Thus, a single
application of desmedipham at the maximum label rate is predicted to result in exposures to birds
for 4 to 12 days that are between the level demonstrated to cause egg shell thinning (the LOEL)
and the level demonstrated to be safe (the NOEL). The Agency concludes that desmedipham may
pose a chronic risk to birds at this application rate.
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A similar situation occurs when desmedipham is applied twice at a rate of 0.98 Ib ai/A
each application, with an interapplication interval of 7 days. This rate is one-half the maximum
rate allowed per growing season. The following graph shows the expected residues on wildlife
food relative to the NOEL. The residues on short grass exceed the NOEL for a full 21 days, and
residues on tall grass and broadleafs exceed the NOEL for two short intervals that range from
approximately 2 to 9 days. Residues never exceed the LOEL of 450 ppm. As before, the Agency
concludes that desmedipham may pose a chronic risk to birds at this application rate.

(b) Mammals
Small mammal acute hazard is addressed using the acute oral LD, value from the rat study

described above (Section 111.B), converted to estimate a LC;, value for dietary exposure. The
estimated LC,, is derived using the following formula:

LD., X body weight (g)
food consumed per day (g)

LC,, =
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Estimated mammalian LC., values for three species of small mammals are presented below:

Table 17. Estimated Small Mammal Dietary Exposure in PPMs (Based on an LDg, = 5000 mg/kg)

Small Mammal Body Weight Percent of Weight Food Consumed Estimated LC,,
(@) Eaten Per Day Per Day (g) (ppm)
Meadow vole 46 61 % 28.1 = 8200
Adult field mouse 13 16 % 2.1 = 31,000
Least shrew 5 110 % 5.5 = 4550

The above table is based on information contained in Principles of Mammalogy by D. E. Davis and F. Golly, published by Reinhold Corporation,
1963.

The risk quotients are calculated by dividing the EECs residues by the estimated LCs.
The table below shows the risk quotients for peak exposures following single and multiple
application:

Table 18. Mammalian Dietary Risk Quotients

Species and Diet Application Rate (Ib ai/A) Maximum EEC" in food item (ppm) Risk Quotient
Meadow vole consuming 1.26 (single application) 302 < 0.037
short grasses 0.98 (two applications) 348 <0.043
Adult field mouse 1.26 (single application) 18.9 <<0.00061
consuming seeds 0.98 (two applications) 217 <0.00070
Least shrew consuming 1.26 (single application) 170 <0.037
insects 0.98 (two applications) 194 <0.043

! Based on Hoeger and Kenaga (1972) with modifications by Fletcher et al. (1994).

The acute mammalian risk quotients for use of desmedipham are very low. None exceed
the LOC for risk to mammals (1) or the LOC for possible effects to endangered species (0.1).
Therefore, the use of desmedipham at the above application rate and based on the acute oral
toxicity of desmedipham to the rat is expected to pose negligible acute risk to endangered and
nonendanged species of mammals.

Mammals also may suffer subchronic or chronic effects, depending on the chronic toxicity
of the chemical and the degree and duration of exposure to the organism. The toxicity to wild
mammals is probably best represented by subchronic and reproductive toxicity studies with the
laboratory rat, as described in sections B.1.b. and B.1.e.) respectively. A subchronic feeding
study yielded a NOEL of 60 ppm and an LOEL of 300 ppm (MRID 40387102). These values
are based on changes observed in the blood which may or may not have ecological significance
to the survival and reproduction of wild mammals. A 2-generation reproduction study found
similar blood effects at similar dietary concentrations (NOEL = 50 ppm, LOEL = 250
ppm).(MRID 40387105) Gross effects which are likely to have ecological significance (e.g.
decreased weight of parents and pups) were only observed at a dietary concentration of 1250 ppm.
The NOEL for these gross effects was 250 ppm.

Estimates of desmedipham residues in mammalian food are identical to those estimated

previously for avian food. Day 0 estimates were based on the work of Hoerger and Kenaga
(1972) as modified by Fletcher et al. (1994), and the change in residues over time was estimated
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using the program described above [Section 3.a.(1)(a)]. The graph below shows the estimated
residues after a single application at the rate of 1.26 Ib ai/A, relative to the two NOEL values
discussed above (60 ppm and 250 ppm).
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Residues exceed the NOEL for minor blood effects (60 ppm) for 8 to 16 days. The
residues do not exceed the higher NOEL of 250 ppm except for the first two days of residues on
short grass.

Predicted residues on plants for two repeated applications of 0.98 Ib ai/A, separated by
an interval of 7 days, are depicted in the graph below.

47



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

Expected Residues on Wildlife Food

Two Applications at 0.98 Ib ai/A Each

400
Legend
...... Short Grass
— ——- TallGrass
S e Broadleaf
300 4 H . —.—.— NOEL--Blood Effects
. * NOEL--Gross Effects

350

N
a
o

Residues (ppm)
L

[
13
=]
|

100 |

50

T T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Time After First Application (days)

Plant residues are generally greater than the NOEL for minor blood effects for 17 days
or longer. Furthermore, the residues on short grass also exceed the LOEL of 250 ppm for
approximately 4 days. The NOEL for gross effects is exceeded only by residues on short grass
for a duration of approximately 4 days. These residues remain well below the LOEL for gross
effects (1250 ppm). Two applications result in a higher exposure than a single application.

The overall risk of significant chronic effects to mammals from the current use of
desmedipham is presumed to be minimal, as described in the risk characterization section
(C.3.c.).

(c) Insects

Since desmedipham was found to be practically nontoxic to honey bees, no detrimental
effects on honey bees are expected.

2 Exposure and Risk to Nontarget Aquatic Animals
Expected Aquatic Concentrations: The Agency calculated generic EECs using the
GENeric Expected Environmental Concentration Program (GENEEC). These generic EECs are

designed as a coarse screen and estimate expected concentrations from a few basic chemical
parameters and pesticide product label application information.
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GENEEC is a model designed to mimic a PRZM-EXAMS simulation. It uses a chemical's
soil/water partition coefficient and various degradation and metabolic half-life values to estimate
runoff from a 10-hectare field into a 1-hectare by 2-meter deep pond. GENEEC calculates
generic estimated environmental concentration (GEEC) values that are used for both acute and
chronic risk assessments. It considers reduction in dissolved pesticide concentration due to
adsorption of pesticide to soil or sediment, incorporation, degradation in soil before washoff to
a water body, and degradation of the pesticide within the water body. It also accounts for direct
deposition of spray drift onto the water body.

Table 19. The following values were used for input into the GENEEC Program:

Chemical Characteristic Value
Soil Organic Carbon Partitioning Coefficient 1500
Soil Aerobic Metabolic Half-life 7.7 days
Hydrolysis Half-life 22 h
Photolysis Half-life (at pH 7) 10 h
Water Solubility 7 ppm

The soil organic carbon partitioning coefficient was obtained from the USDA/SCS
database. Other values were obtained from studies submitted to the Agency and are discussed in
the Environmental Fate section of this chapter (section C.2). The hydrolysis and photolysis half-
lives are based on supplemental data. For scenarios with two applications, the interval between
applications was assumed to be 7 days. Spray drift at 100 feet downwind is assumed to be 1%
of the application rate for ground applications and 5% of the application rate for aerial
applications. (A. Jones, pers. comm.)

Table 20. Estimated Environmental Concentrations (Eecs) for

Crop Application Application Number of Peak 4-day 21-day 56-day
Method Rate (Ibs Applications GEEC GEEC EEC EEC

a.i./A) (Interval) (ppb) (ppb) (ppb) (P.B.)
Sugar Beet Aerial 0.98* 2 (7 days) 14.5 6.65 1.32 0.50
Sugar Beet Ground 0.98* 2 (7 days) 14.1 6.23 1.24 0.46
Sugar Beet | Aerial 1.26 1 9.64 4.26 0.85 0.32
Sugar Beet Ground 1.26 1 9.77 4.29 0.85 0.32

This rate is one half of the maximum rate allowed per growing season.

The greatest aquatic environmental concentration of desmedipham is predicted to be 14.5
ppb.. This is the concentration predicted after the second of two aerial applications at 0.98 Ib
ai/A.. Concentrations are predicted to dissipate fairly rapidly. Less than half of the peak
concentration should remain after 4 days, and less than one-tenth should remain after 21 days.

@) Freshwater Fish

Using the highest peak EECs (aerial and ground applications, two per year), acute RQs

were calculated for the bluegill and rainbow trout, based on their respective 96-hr LCs.
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Table 21. Acute Risk Quotients (RQ) for Freshwater Fish

Crop and Application Peak GEEC? Species 96-hr LC,, Acute RQ
Application Rate (Ib ai/A (ppb) (ppb)

Method per application)

Sugar Beets, 0.98 14.5 Bluegill 6000 0.0024
Aerial Rainbow trout 1700 0.0086
Sugar Beets, 0.98 14.1 Bluegill 6000 0.0024
Ground Rainbow trout 1700 0.0083

% The peak GEEC is the highest expected concentration after two equal applications of desmedipham separated by an interval of
7 days.

The RQs for acute risk are all well below the LOCs for presuming risk and possible effects

on endangered species. Use of desmedipham is thus predicted to have little or no acute effects
on freshwater fish.

Due to desmedipham’s relatively low acute toxicity to fish and its low persistence in water
(Section C.2.), testing for chronic effects on fish have not been required. The Agency presumes
the chronic risk to freshwater fish is minimal.

(b) Freshwater Invertebrates

Acute RQs for Daphnia magna were calculated using the same peak EECs as above and
the Daphnia magna 96-hr LC,,.

Table 22. Acute Risk Quotients (RQ) for Freshwater Invertebrates

Crop and Application Rate Peak
Application (Ib ai/A per GEEC? 96-hr LC,, Acute
Method application) (ppb) Species (ppb) RQ
Sugar Beets, 0.98 14.5 Daphnia magna 1880 0.0077
Aerial
Sugar Beets, 0.98 14.1 Daphnia magna 1880 0.0075
Ground

The peak GEEC is the highest expected concentration after two applications of desmedipham separated by an interval of 7 days.
The RQs for acute risk are all well below the LOCs for presuming risk and possible effects

on endangered species. Use of desmedipham is thus predicted to have little or no acute effects
on freshwater invertebrates.

Due to desmedipham's relatively low acute toxicity and its low persistence in water
(Section C.2.), testing for chronic effects on invertebrates has not been required. The Agency
presumes the chronic risk to freshwater invertebrates is minimal.

(c) Estuarine and Marine Animals

Use of desmedipham is not expected to pose a risk to estuarine and marine habitats because
it is not generally used in areas associated with marine and estuarine habitats.
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3) Exposure and Risk to Nontarget Plants
(@) Terrestrial and Semi-aquatic

The Agency performs separate risk assessments for two categories of nontarget plants,
terrestrial and semi-aquatic. Non-target terrestrial plants inhabit non-aquatic areas which are
generally well drained. Non-target semi-aquatic plants inhabit low-lying areas that are usually
wet, although they may be dry during certain times of the year. These plants are not obligatory
aquatic plants in that they do not live in a continuously aquatic environment.

To estimate the exposure to non-target terrestrial and semi-aquatic plants, the Agency must
calculate pesticide loading from runoff, spray drift, and volatilization. Exposure from runoff
differs between plant types, in that terrestrial plants are assumed to be subjected to sheet runoff,
whereas semi-aquatic plants are assumed to be subjected to channelized runoff. Because of the
low vapor pressure (3 x 10° Torr) of technical desmedipham (GLN 63-9, MRID 41937501),
volatilization is not considered to significantly contribute to exposure.

Ground Applications

Runoff: The Agency assumes that runoff will expose nontarget plants to a fixed
percentage of the application rate. Since the water solubility of desmedipham at 20°C is 7.0 ppm,
the percent runoff is assumed to be 1% based on the water solubility of the active ingredient.
(Table 25.)

Table 23. Assumed percentages of application rate that may expose nontarget plants through
runoff.

Water Solubility % Runoff Assumed
<< 10 ppm 1%
10 - 100 ppm 2%
= 100 ppm 5%

The Agency recognizes that runoff potential is not strictly a function of solubility. Because
of the rapid hydrolysis of desmedipham in neutral to alkaline water, exposure to plants from
runoff will probably be less than that predicted by this model. The conclusions of this model will
therefore be conservative (i.e., over-protective).

For non-target terrestrial plants, the Agency assumes a scenario in which plants are
exposed from sheet runoff. A treated site of 1 acre is assumed to drain into an adjacent area of

1 acre where terrestrial plants may be impacted. The runoff loading (lb ai) for sheet runoff is
calculated with the following formula:

Runoff Loading (Ib ai) = max. appl. rate (Ib ai/A) X 1% runoff X 1 acre
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In the scenario used for non-target semi-aquatic plants, exposure from runoff is assumed
to be from channelized runoff. A treated site of 10 acres is assumed to drain into a low lying area
of 1 acre where semi-aquatic plants may be impacted. Like terrestrial nontarget plants, the
percentage of runoff is based upon water solubility. The runoff loading (lb ai) for channelized
runoff is calculated with the following formula:

Runoff Loading (Ib ai) = max. appl. rate (Ib ai/A) X 1% runoff X 10 acre

Spray drift: For application with ground equipment, exposure from spray drift is
assumed to be 1% of the application rate. The drift loading (lb ai) impacting a 1-acre site adjacent
to a 1-acre treated site is calculated as follows:

Drift Loading (Ib ai) = max. appl. rate (Ib ai/A) X 1% runoff X 1 acre

The drift loading rate is divided by the vegetative vigor EC, to calculate a risk quotient
for spray drift on vegetation. In addition, the total loading rate is divided by the seedling
emergence EC, to calculate risk quotients for exposure to emerging seedling of terrestrial and
semi-aquatic plants. The total loading rate, or the total Ib ai potentially impacting a 1-acre site,
is the sum of the runoff loading and drift loading. Because of the greater assumed drainage area,
the runoff loading from channelized runoff (for semi-aquatic plants) will be ten times greater than
that from sheet runoff (for terrestrial plants).

The predicted loading rates from ground applications of desmedipham at the maximum use
rate of 1.26 Ib ai/A are summarized in Table 26.

Table 24. Predicted loading rates from ground applications.

Type of Exposure Loading Rate (Ib ai/A)
Sheet runoff 0.0126
Channelized runoff 0.126
Spray drift 0.0126

Aerial Applications

Runoff: Exposure due to runoff following aerial applications is calculated in the same
manner as for unincorporated ground applications, except that a correction for application
efficiency is required. Application efficiency, that is, how much of what is applied actually hits
the target site, is less for aerial application since much of what is sprayed drifts away from the
site. The Agency assumes the application efficiency to the treated site to be 60%. The runoff
loading (lb ai) for sheet runoff is calculated as follows:

Runoff loading (Ib ai) = max. appl. rate (Ib ai/A) X 60% appl. efficiency X 1% runoff X 1 acre
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The runoff loading (Ib ai) for channelized runoff is calculated as follows:

Runoff loading (Ib ai) = max. appl. rate (Ib ai/A) X 60% appl. efficiency X 1% runoff X 10 acre

Spray drift: Some of what drifts from the site following aerial application settles
relatively quickly in immediately adjacent areas; the Agency estimates the drift at 100 feet
downwind of the site will be 5% of the application rate. The loading from spray drift from aerial
application is calculated as follows:

Drift loading (Ib ai) = max. appl. rate (Ib ai/A) X 60% appl. efficiency X 5% runoff X 1 acre

As with ground applications, the total loading rate for aerial applications is the sum of the
runoff loading and drift loading. The runoff loading rate for sheet runoff is used in the sum for
terrestrial plants whereas the runoff loading rate for channelized runo