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Dear Registrant:

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

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

If you have questions on the product specific data requirements or wish to meet with
the Agency, please contact the Special Review and Reregistration Division representative
Franklin Gee at (703) 308-8008. Address any questions on required generic data to the
Special Review and Reregistration Division representative Eric Feris at (703) 308-8048 via 1-
800-828-1140.

Sincerely yours,

Louis P. True, Jr., Acting Director
Special Review and
Reregistration Division
Enclosures






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

1. DATA CALL-IN (DCI) OR "90-DAY RESPONSE"--A Product Specific Data Call- In is
enclosed with this RED and must be completed and submitted within 90 days of receipt of this
package. The response consists of a "Data Call-In Response™ form and a "Requirements
Status and Registrant's Response™ form. Additional generic may also be required to confirm
or support the assessment of the active ingredient. If generic data are required, Generic Data
Call-Ins are being sent only to certain manufacturing use registrants. Generic Data Call-Ins
are not being sent to end use product registrants. However, please note that instructions for
completing the Data Call-Ins, which are incorporated as an Appendix to the RED, may
address both generic and product specific data. If you are an end use registrant, be sure to
follow the instructions for product specific data.

2. TIME EXTENSIONS AND DATA WAIVER REQUESTS--No time extension requests
will be granted for the 90-day response. Time extension requests may be submitted only with
respect to actual data submissions. Requests for data waivers must be submitted as part of the
90-day response. Requests for time extensions should be submitted in the 90-day response,
but certainly no later than the 8-month response date. All data waiver and time extension
requests must be accompanied by a full justification. All waivers and time extensions must be
granted by EPA in order to go into effect.

3. APPLICATION FOR REREGISTRATION OR "8-MONTH RESPONSE"--You must
submit the following items for each product within eight months of the 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 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 TERMS AND ABBREVIATIONS
acid equivalent
Active Ingredient
Chemical Abstracts Service
Confidential Statement of Formula
Drinking Water Equivalent Level

Estimated Environmental Concentration. The estimated pesticide concentration in
an environment, such as a terrestrial ecosystem.

End-Use Product

U.S. Environmental Protection Agency

Food and Drug Administration

Federal Insecticide, Fungicide, and Rodenticide Act

Federal Food, Drug, and Cosmetic Act

Generally Recognized As Safe as designated by FDA

Health Advisories

Highest Dose Tested

Median Lethal Concentration. A statistically derived concentration of a substance
that can be expected to cause death in 50% of test animals. It is usually expressed
as the weight of substance per weight or volume of water, air or feed, e.g., mg/l,
mg/kg or ppm.

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

of animal, e.g., mg/kg.

Lethal Dose-low. Lowest Dose at which lethality occurs



GLOSSARY OF TERMS AND ABBREVIATIONS

LEL Lowest Effect Level

LOC Level of Concern

LOEL Lowest Observed Effect Level

ua/g Micrograms Per Gram

MCLG Maximum contaminant Level Goal

mg/L milligrams per liter

MP Manufacturing-Use Product

MPI Maximum Permissible Intake

MOE Margin Of Exposure

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

N/A Not Applicable

NPDES National Pollutant Discharge Elimination System

NOEL No Observed Effect Level

OPP Office of Pesticide Programs

PADI Provisional Acceptable Daily Intake

ppb Parts Per Billion

ppm Parts Per Million

Q’, The Carcinogenic Potential of a Compound, Quantified by the EPA’s Cancer Risk
Model

RED Reregistration Eligibility Decision

RfD Reference Dose



RS

TD

TC

TGAI

TMRC

TRR

GLOSSARY OF TERMS AND ABBREVIATIONS
Registration Standard
Toxic Dose. The dose at which a substance produces a toxic effect.
Toxic Concentration. The dose at which a substance produces a toxic effect.
Technical Grade Active Ingredient
Theoretical Maximum Residue Contribution

Total Radioactive Residue






EXECUTIVE SUMMARY

This Reregistration Eligibility Decision document (RED) addresses the reregistration
eligibility of the pesticide bentazon, 3-isopropyl-1H-2,1,3-benzothiadiazin-4(3H)-one 2,2-dioxide.
The active ingredient in al end-use products is sodium bentazon and in this document, the term
"bentazon" includes the sodium salt.

Bentazon is a selective, contact, early postemergent herbicide that is manufactured by BASF
Corporation and marketed under the trade name Basagran. The products are applied aerialy and
on the ground for control of many broadleaf weeds and yellow nut sedge. Bentazon is registered
for use on such terrestrial food and feed crops as afalfa, beans, corn, peanuts, peas, pepper,
peppermint, rice, sorghum, soybeans and spearmint. In addition, bentazon is registered for use on
two terrestrial nonfood crops. ornamenta lawns and turf. Registered formulations of bentazon have
active ingredient concentrations ranging from 6.6 to 53 percent.

A Registration Standard was issued in September, 1985. The Registration Standard
summarized available data supporting the registration of products containing bentazon and required
additional product chemistry, residue chemistry, toxicology, environmental fate, and fish and
wildlife data.

The Agency has now completed its review of the bentazon target data base including data
submitted in response to the Registration Standard and has determined that the uses of bentazon as
currently registered will not cause unreasonable risk to humans or the environment. All currently
registered uses of bentazon are eligible for reregistration. The Agency is requiring additional
product chemistry, residue chemistry, toxicology, and environmental fate studies on a confirmatory
basis.

Bentazon has been classified asa"Group E" carcinogen (evidence of non-carcinogenicity
to humans) by the Office of Pesticide Programs (OPP) Peer Review Committee on 6/26/91. The
Agency determined that the RfD for bentazon should be established at 0.03 mg/kg/bwt/day, based
on aNo-Observed-Effect-Level (NOEL) of 3.2 mg/kg bwt/day in a one-year dog feeding study and
an uncertainty factor of 100. The theoretical maximum residue concentration (TMRC) for the
overall U.S. population represents 2.2% of the RfD. Based on these risk estimates, chronic dietary
risk from registered uses is not of concern. Tolerances for all uses have been reassessed with
changes noted in Part IV. There are no concerns that warrant the establishment of personal
protective equipment requirements beyond what is required by the Worker Protection Standard
(WPS) or ison current labels for uses not covered by the WPS.

All ecological effect data requirements necessary to complete a risk assessment for the
reregistration of bentazon are fulfilled. However, additional studies (avian reproduction, freshwater
fish toxicity, mollusk toxicity, and aquatic plant growth) are being required on a confirmatory basis.
New avian reproduction studies may help determine risk reduction measures.

Vi



Based on the existing data base, the Agency concludes that the use of bentazon as an
herbicide will not pose a serious acute or chronic human toxicity or environmental threat. However,
the Agency does have ground and surface water concerns as well as concerns about chronic effects
to birds. Ground water monitoring data show bentazon detections in ground water in four of eight
states sampled, at concentrations ranging from 0.07 to 120 ppb. The greatest number of detections
have been in Cdifornia, where 64 wells out of 200 have reported concentrations of bentazon. Since
bentazon is an herbicide, it is anticipated that the risk to non-target terrestrial and semi-aquatic
plants will be high. To address these concerns, the Agency is requiring a ground water |abel
advisory.

Bentazon is not currently regulated under the Safe Drinking Water Act (SDWA). Therefore
no MCL has been established and water supply systems are not required to sample and analyze for
it. Bentazon currently has alifetime drinking water health advisory of 20 pg/L. However, the HA
level will likely be increased to 200 pg/L (200 ppb) because the Office of Pesticide Programs now
has a compl ete data base which has reduced the uncertainty factor in the reference dose calculation
from 1,000 to 100. Based on the levelsin surface waters of other pesticides with characteristics
comparable to bentazon, it is unlikely for the time weighted annual average concentrations of
bentazon to exceed the lifetime HA at one or more surface water source supply systems.

Use limitations to protect endangered plant species may be required but have not yet been
defined. Thesewill be based on recommendations from the Endangered Species Protection Program
which is expected to be completed in 1995.

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

vii



INTRODUCTION

In 1988, the Federd 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 arefive phasesto the reregistration process. The first four phases of the process focus
on identification of data requirements to support the reregistration of an active ingredient and the
generation and submission of datato fulfill the requirements. Thefifth phaseisareview 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) statesthat in Phase 5 "the Administrator shall determine whether
pesticides containing such active ingredient are eligible for registration” before calling in data on
products and either reregistering products or taking "other appropriate regulatory action." Thus,
reregistration involves a thorough review of the scientific data base underlying a pesticide's
registration. The purpose of the Agency's review is to reassess the potential hazards arising from
the currently registered uses of the pesticide; to determine the need for additional data on health and
environmenta 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 bentazon. The document consists of six sections. Section | is the introduction.
Section Il describes bentazon, its uses, data requirements and regulatory history. Section 111
discusses the human health and environmenta assessment based on the data available to the Agency.
Section |V presents the reregistration decision for bentazon. Section V discusses the reregistration
requirements for bentazon. Findly, Section V1 is the Appendices which support this Reregistration
Eligibility Decision. Additional details concerning the Agency's review of applicable data are
available on request.



CASE OVERVIEW

A. Chemical Overview
The following active ingredients are covered by this Reregistration Eligibility
Document:
o Common Name: bentazon
° Chemical Name: 3-isopropyl-1H-2,1,3-benzothiadiazin-4(3H)-one 2,2-dioxide
o Chemical Family: Based on chemical affinities, bentazon is considered a
member of the thiadiazine group, containing nitrogen and
sulphur hetero atoms.
o CAS Registry Number: 50723-80-3 sodium bentazon
(25057-89-0 bentazon technical)
o OPP Chemical Code: 103901 sodium bentazon
(275200 bentazon technical)
® Empirical Formula: C,oHNL,O,.S
® Trade and Other Names.  Basagran, Twister
® Basic Manufacturer: BASF Corporation
P.O. Box 13528
Research Triangle Park, NC 27709-3528
B. Use Profile

Thefollowing isinformation on the current registered uses with an overview of use

stes and application methods. A detailed table of these use of bentazon isin Appendix A.

Type of Chemical: herbicide

Mode of Action: benzothiadiazinone contact herbicide, photosynthetic electron
transport inhibitor

Use Groups and Sites:

AQUATIC FOOD CROP
Rice



TERRESTRIAL FOOD CROP
Pepper (chili type)

TERRESTRIAL FOOD + FEED CROP

Beans, beans (dried-type), beans (succulent, lima), beans (succulent, snap), corn, corn
(unspecified), corn (field), corn (pop), corn (sweet), peanuts (unspecified), peas (dried-type), peas
(southern), peas (succulent), peppermint, rice, sorghum, soybeans (unspecified), spearmint

TERRESTRIAL FEED CROP
Alfalfa, corn, sorghum

TERRESTRIAL NONFOOD + OUTDOOR RESIDENTIAL
Ornamental lawns and turf

Pests. arrowhead, baloonvine, beggarticks, bristly starbur, bulrush, Canada thistle,
cocklebur, coffee senna, common groundsel, common purslane, common waterplantain, dayflower,
devilsclaw, ducksalad, galinsoga, gooseweed, hairy nightshade, jimsonweed, kochia, ladysthumb,
lambsquarters, morningglory, marshelder, prickly sida, ragweed, redstem, redweed, sandbur,
sesbania, shepherdspurse, smallflower umbrella sedge, smartweed, spikerush, spurred anoda,
sunflower, tropic croton, velvetleaf, Venice mallow, wild buckwheat, wild mustard, wild poinsettia,
yellow nutsedge

Formulation Types:
Flowable concentrate--19 to 27.6% + 1 other active ingredient (Al)
Soluble concentrate/liquid--29 to 53% + 1 other Al

Methods and Rates of Application:
Flowable concentrate
At postemergence, spray by aircraft or ground equipment at 0.726 to 1.0 Ib
acid equivalent (AE)/acrelyr.

Soluble concentrate/liquid
At postemergence or ratoon, spray by aircraft or ground equipment at 0.5 to
4 |b AE/acrelyr.

Use Limitations: Do not apply through any type of irrigation system. Do not
discharge effluent containing product into sewage systems or bodies of water. Do not use treated
plantsfor feed or forage. Do not treat within 30 to 75 days of harvest or 12 to 50 days of grazing.

C. Data Requirements
Datarequested in the September 1985 Registration Standard for bentazon included studies

on product chemistry, ecological effects, environmental fate, toxicology, and residue chemistry.
These data were required to support the uses listed in the Registration Standard. Appendix B



includes al data requirements identified by the Agency for currently registered uses needed to
support reregistration.

D. Regulatory History

In September 1985, EPA issued a Registration Standard on bentazon. In the Registration
Standard, EPA identified data required to support existing uses of the pesticide and determined
whether existing data were acceptable and sufficient to satisfy the requirement. Under the 1985
Registration Standard, registrants were required to generate data, to supply missing data, and to
replace unacceptable studies.

By 1990, the Agency had reviewed data submitted in response to the 1985 Registration
Standard and reevaluated its position on data needed to support the continued registration of
bentazon products. A Data Call-1n notice was issued on August 20, 1990 requiring additional data
on bentazon to address terrestrial and aguatic animal effects, environmental fate, toxicology, residue
chemistry, and plant protection.

This Reregistration Eligibility Decision reflects a reassessment of al data which were
submitted in response to the Registration Standard and the Data Call-In.

I[Il. SCIENCE ASSESSMENT
A. Physical Chemistry Assessment
Bentazon (3-isopropyl-1H-2,1,3-benzothiadiazin-4(3H)-one 2,2-dioxide) is a selective

herbicide used post-emergence on broadleaf weeds and sedges. Bentazon is formulated and used
as the sodium salt alone or in combination with atrazine.

H +
N\so II:IIE

[° S0,

N CH \
s N
o o e

3 o) CH,
Bentazon

Bentazon, sodium salt

Empirical Formulaa  C,(H,,N,O,S

Molecular Weight:  240.3

CASRegistry No.:  50723-80-3

Shaughnessy No.: 103901 bentazon sodium salt
(275200 bentazon)



Identification of Active Ingredient

Technical grade bentazon is a colorless to white solid with a melting point of 137-139° C
and a vapor pressure of <1 x 107 mm Hg at 20° C. The solubility (g/100 g solvent, 20° C) of
bentazon is 0.05 in water, 150.7 in acetone, 3.3 in benzene, 18.0 in chloroform, 86.1 in ethanol, 61.6
in ethyl acetate, 0.02 in cyclohexane, and 2.7 in olive oil. The bentazon sodium salt is more soluble
in water (230 g/100 g).

M anufacturing-Use Products

There are two registered bentazon sodium salt manufacturing-use products (MPs), BASF
Basagran Manufacturers Concentrate (EPA Reg. No. 7969-42) and BASF Basagran Manufacturers
Concentrate - 600 g/L (EPA Reg. No. 7969-84). Both products are sodium salt formulation
intermediates (FIs) registered to BASF Corporation. The sodium salt FIs are manufactured by an
integrated system. Based on information in Agency records and the Bentazon Reregistration
Standard dated 7/26/84, this product is a 46% formulation. Throughout this document the product
will be identified as the 46% FI. The two currently registered BASF MPs are subject to a
reregistration eligibility decision.

B. Human Health Assessment
1. Toxicology Assessment

The toxicological data base on bentazon is adequate and will support reregistration
eigibility.

a. Acute Toxicity

Bentazon has been evaluated for avariety of acute toxicity effects. The results obtained are
summarized in the table below.

Acute Toxicity

Result Category

Oral LD, - rat 1100 mg/kg; M&F Il

Dermal LD, - rat >2500 mg/kg Il

Eye Irritation - rabbit Slight irritation 1]
| Acute Inhalation | Data gap | - |




|| Dermal Irritation - rabbit Minimal ]

Dermal Sensitization - guinea pig Sensitizer n/a

* Note: Data pertaining to acute eye irritation, dermal irritation, and dermal sensitization are not required to
support the reregistration of the TGAI. These data are presented for informational purposes.

The acute oral LD, for technical bentazon from rat studies was 1100 mg/kg (category 11|
toxicity; Coberly, 1972; Coberly, 1974). The acute ora LD, in the guinea pig was similar at 1100
mg/kg, category |11 toxicity, MRID No. 00064316, whereas the acute oral LD.,s in rabbits (750
mg/kg; category 111 toxicity), MRID No. 00135397, and cats (500 mg/kg; category 11l toxicity),
MRID No. 00135396, were comparable.

The LD, for technical bentazon in acute dermal studies was over 2500 mg/kg in rats
(category 111 toxicity; MRID No. 00072789).

The acute inhal ation studies available do not meet the present standards; thus, an adequate
acute inhalation study is required.

Bentazon produced mild irritation in the rabbit eye which lasted for about a week (category
[l toxicity; MRID No. 00072791). Minimal skin irritation (i.e. reddening) lasting about 72 hours
was produced by bentazon in a primary dermal irritation study in rabbits (category 111 toxicity;
MRID No. 00072790). Bentazon was reported to produce sensitization of the skin in guinea pigs
(BASF, 1986).

b. Subchronic Toxicity

In a13-week dietary feeding study in Widtar rats, the doses were 0, 400, 1200, or 3600 ppm
inthediet. The systemic toxicity NOEL was 1200 ppm (equivalent to 60 mg/kg/day). The LOEL
was 3600 ppm (180 mg/kg/day; highest dose tested) based on reductions in body weight gain,
increased thromboplastin and prothrombin times, diuresis, clinical chemistry changes (e.g. increases
in abumin, A/G ratios, and sodium), and increased kidney and liver weights. In addition, females
in the 3600 ppm group showed suggestive evidence for the presence of lung thrombi and dilated
uterine horns (MRID No. 40222201). The available 21-day dermal toxicity study with bentazon
does not meet the present standards; thus, an adequate 21-day dermal toxicity study isrequired. The
study is considered confirmatory because there does not appear to be a concern for worker risk
based on available information.

C. Chronic Toxicity and Carcinogenicity

Administration of bentazon in the feed of beagle dogs for one year at levels of 0, 100, 400,
or 1600 ppm resulted in a systemic toxicity NOEL of 100 ppm (approximately 3.2 mg/kg/day) and
a LOEL of 400 ppm (approximately 13.1 mg/kg/day). Adverse toxicological effects at the two
higher dose levels consisted of clinical signs of toxicity (emaciation, dehydration, loose and/or
bloody stools, pale mucous membranes, and reduced activity), hematological changes suggestive
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of anemia (decreased red cells, hemoglobin and hematocrit, abnormal red cell morphology, and
increased reticulocytes, platelets, leukocytes, and partial thromboplastin time), depressed body
weight gains, intestina inflammation, and congestion of the small intestine and spleen. The anemia
appeared to be due to blood loss from the gastrointestinal tract (MRID No. 41054901).

Fischer 344 rats were given 0, 200, 800, or 4000 ppm bentazon in the diet in a two-year
combined chronic toxicity-carcinogenicity study. The systemic toxicity NOEL was 200 ppm,
equivalent to 10 mg/kg/day (lowest dose tested). Adverse effects were observed at levels of 800
ppm (40 mg/kg/day; LOEL) and 4000 ppm (200 mg/kg/day) and consisted of increases in
prothrombin time and partial thromboplastin time, increases in urine volume, blood urea nitrogen,
and kidney weight along with reduced urinary specific gravity, a reduction in body weight gain, and
adecreasein thyroid gland weight. No compound-related increase in tumors was observed (MRID
No0's 00142832, 40871702). B6C3F1 mice were fed 0, 100, 400, or 2000 ppm bentazon in a two-
year combined chronic toxicity-carcinogenicity study. The systemic toxicity NOEL was 100 ppm,
equivalent to 15 mg/kg/day (lowest dose tested). Adverse effects were observed at levels of 400
ppm (60 mg/kg/day; LOEL) and 2000 ppm (300 mg/kg/day). There were an increased prothrombin
time, calcification of the tunica abuginea of the testes, hyperplasia of pancreatic islet cells and liver,
slight increase in mortality, reduced weight gain, areas of hemorrhage in the liver and heart, and
increased weights of the kidney, thyroid gland, and pituitary gland. No compound- related increase
in tumors was observed. (MRIDs 00142832, 40871701)

Bentazon was classified as a "Group E" carcinogen, which denotes evidence of non-
carcinogenicity for humans, by the Agency's Health Effects Division Carcinogenicity Peer Review
Committee, 6/26/91.

d. Developmental Toxicity

In pregnant Wistar rats gavaged with 0, 40, 100, or 250 mg/kg/day of bentazon on gestation
days 6-15, the maternal toxicity NOEL was over 250 mg/kg/day. The developmental toxicity
NOEL was 100 mg/kg/day. The LOEL was 250 mg/kg/day based upon an increase in
postimplantation loss that was characterized by fetal resorptions accompanied by a reduction of
body weights of fetuses surviving to day 21. In addition, there was a reduced rate of ossification
in phalangea nuclei of fore- and hind-limb digits, sternebrae, and cervical vertebrae (MRID
40114201).

When pregnant Chinchilla rabbits were gavaged with 75, 150, or 375 mg/kg/day, on
gestation days 6-18, the maternal toxicity NOEL was 150 mg/kg/day. The maternal LOEL was 375
mg/kg/day due to the occurrence in asingle doe of a partial abortion, embryonic resorptions, and
the absence of living fetuses. The developmental toxicity NOEL was over 375 mg/kg/day (MRID
40114202).

e Reproductive Toxicity

A reproductive NOEL at 200 ppm (approximately 15 mg/kg/day; lowest dose tested) was



found in atwo-generation study in Wistar rats. Doses were 0, 200, 800, or 3200 ppm bentazon in
thediet. Higher levels of 800 ppm (reproductive LOEL) and 3200 ppm (approximately 62 and 249
mg/kg/day, respectively) were associated with a decrease in the body weights of the pups during
lactation. For parental toxicity, the NOEL was 800 ppm, and the LOEL was 3200 ppm based on
reductions in food consumption and weight gain, and increased incidence of renal mineralization
and liver microgranuloma (MRID 41054902).

f. Mutagenicity

Bentazon was not mutagenic in the tests for gene mutations, which were reverse mutation
assaysin S. typhimurium and in E. coli WP2 uvrA (MRID 00158382) as well as forward mutation
assays with in vitro Chinese hamster ovary cell (HGPRT) cultures (MRID 42129610). Bentazon
was a so negative in the mouse micronucleus test for assessing structural chromosomal aberrations
(MRID 00158388) and the unscheduled DNA synthesis assay with primary mouse hepatocyte for
detecting DNA damage (MRID 00158386).

g. Metabolism

The metabolism of [phenyl-U-14C]-bentazon was studied in male and female CD rats. The
labeled compound was administered (a) as a single intravenous dose of 4.1 mg/kg, (b) asasingle
oral dose of 3.8 or 205 mg/kg, (c) or as a single oral dose of 3.6 mg/kg following a 14-day
pretreatment with unlabeled bentazon at approximately 4 mg/kg/day. About 88.1-95.9% of the dose
was absorbed from the gastrointestinal tract. Among the orally dosed groups, approximately 88.1-
95.9% of the dose was eliminated in the urine and 0.8-2.3% of the dose was eliminated in the feces
over aperiod of 168 hours. At sacrifice, total radioactive residue was less than 0.69% of the dose
in al groups. Parent bentazon was the major metabolite found in the urine, amounting to 77.37 -
91.02% of the dose among the orally dosed animals of the main experiment. In addition, 6-OH-
bentazon was present in amounts up to 6.34% of the dose. The isomeric 8-OH-bentazon was present
in trace amounts, up to 0.23% of the dose (MRID 40481801).

h. Dermal Penetration

Single topical applications of radioactive sodium bentazon at doses of 0.12, 1.2, 12.0, or
120.0 mg/kg did not appear to significantly penetrate the skin of rats. Only 1-2% of the
radioactivity was recovered, primarily in the urine. Negligible amounts of applied radioactivity
wereretained in the body (MRID 00796942).

i. Reference Dose

The reference dose for bentazon was determined to be 0.03 mg/kg/day based on results of
aone-year feeding study in beagle dogs. The NOEL was 100 ppm (approximately 3.2 mg/kg/day
from measurement of dietary intake). The LOEL (400 ppm or approximately 13.1 mg/kg/day) was
based on hematological changes and bloody stool. An uncertainty factor of 100 was employed. A
vaue of 0.1 mg/kg/day was established for this chemical by the World Health Organization (WHO)



Panel of the Joint Meeting on Pesticide Residuesin 1991.
2. Exposur e Assessment
a. Dietary Exposure
D Plant M etabolism

The qualitative nature of the residue in plants is understood adequately. Studies with a
variety of plantsincluding beans (dry and succulent), corn, soybeans (seeds, forage, and hay), rice
(grain and straw), and wheat indicate that bentazon is absorbed readily from foliage, roots, and
seeds. Translocation throughout rice and wheat plants is extensive; limited translocation in navy
beans and soybeans occurs. Bentazon is metabolized rapidly, conjugated, and incorporated into
natural plant constituents. Metabolism involves the hydroxylation of bentazon at the 6- and 8-
position and subsequent conjugation with carbohydrates or fragmentation and incorporation into
natural constituents such as lignin, proteins, and polysaccharide fractions (starch, pectin,
hemicellulose, and cellulose). Theterminal residues of concern are bentazon, 6-hydroxy bentazon,
and 8-hydroxy bentazon.

(2 Animal Metabolism

The qudlitative nature of the residue in animals is understood adequately. Studiesinvolving
dairy cows dosed with [U-**C]bentazon, [**C]8-hydroxy bentazon, and [**C]6-hydroxy bentazon at
1 ppm (0.5x), 5 ppm (2.5x), and 20 ppm (10x) in the diet for a maximum of 28 days demonstrated
that bentazon is absorbed and eliminated rapidly in the urine after oral dosing. Bentazon and 2-
amino-N-isopropy! benzamide (AIBA) accounted for the mgjority of the terminal residues in tissues
and milk. Studies involving laying hens dosed with [U-C]bentazon at 100 ppm (2000x) in the diet
for 5 days demonstrated that limited accumulation and metabolism occurs, >80% of the TRR in
tissues and eggs was identified as unchanged bentazon; 16% of the TRR in liver consisted of N-
glucuronide conjugate of bentazon. Dosing at this highly exaggerated rate yielded the highest total
radioactivity (1.632 ppm) in liver. The presence of detectable residues of bentazon in poultry tissues
and eggs from a 1x feeding level isunlikely. The termind residuesto be regulated in animal tissues,
eggs, and milk consist of bentazon and its metabolite AIBA. The current tolerances and tolerance
expression adequately cover these residuesin animal commodities.

(©)) Residue Analytical Methods - Plants and Animals

Adequate enforcement methods are available for the determination of residues of bentazon
and its 6- and 8-hydroxy metabolitesin/on plant commodities and for the determination of bentazon
and AIBA in anima commodities. The Pesticide Analytical Manua (PAM) Vol. Il lists Method
I, a GLC method with flame photometric detection for the determination of bentazon and its
hydroxy metabolitesin/on corn, rice, and soybeans; the limit of detection for each compound is 0.05
ppm. Method I, a GLC method with nitrogen-specific Coulson conductivity detection, is available
for the determination of residues of bentazon and AIBA in animal tissues, eggs, and milk; the limit



of detection for each compound is 0.05 ppm in tissues and eggs and 0.02 ppm in milk. Method 111,
modified from Method |1, is available for the determination of bentazon and its hydroxy metabolites
infon peanuts and seed and pod vegetables with alimit of detection of 0.05 ppm for each compound.

Radiolabeled validation of the current tolerance enforcement method (PAM Val. 11, Section
180.355, Method I1) by analysis of methanol soluble fractions of soybean forage samples from the
soybean metabolism study indicates that methanol-soluble residues of bentazon and its hydroxy
metabolites are recovered adequately by this method.

Residue data submitted in response to the Guidance Document and in support of petitions
for the establishment of new tolerances were collected using modifications of the available PAM
Vol. Il methods. These modified methods, along with the methods listed in PAM Val. Il, are
adequate for bentazon data collection and tolerance enforcement.

The FDA PESTDATA database January 1994 (PAM Voal. |, Appendix 11) does not contain
data concerning the applicability of FDA multiresidue methods for recovery of bentazon, and its
hydroxy-metabolites. Data depicting the recovery of bentazon, 6-hydroxy bentazon, and 8-hydroxy
bentazon, through the multiresidue methods remain outstanding.

4 Storage Stability

Storage stability studies have been conducted using samples of rice grain, rice straw,
snapbean vines, snapbean cannery waste, soybeans, soybean forage, corn forage, peanut forage, flax
seed, flax straw and flax meal. These data indicate that residues of bentazon, 8-OH-bentazon, and
6-OH-bentazon are relatively stable in these matrices for up to two years of frozen storage (-5 to -27
+°C). Thus, by translation, representative storage stability data are available for samples of oil
seeds, non-oily grains, legume vegetables (dried and succulent), and low moisture content
forages/hays stored under conditions and intervals of those samples from residue field trials used
to reassess existing tolerances. Additional storage stability data are needed to validate processing
studies (corn, peanuts, rice, and soybeans) for which data are either lacking or incomplete. Storage
stability datafor processed itemsreflecting up to 14 months of frozen storage are needed to support
these processing studies. These data are considered confirmatory to the existing evidence that
residues of bentazon, 6-OH-bentazon, and 8-OH-bentazon are relatively stable in unprocessed
frozen plant matrices.

No storage stability data for animal commodities are available; these data are outstanding
and are considered confirmatory. Data are required reflecting the storage stability of bentazon and
AIBA in cattle and poultry tissues, milk, and eggs. Storage intervals and conditions must reflect the
existing cattle metabolism/feeding study (MRID 00039849), the existing poultry metabolism/feeding
study (MRID 00039856), and the existing poultry metabolism study (MRID 41089101). Because
available storage stability data for plant commodities indicate that residues are generally stable,
CBRS considers the available information sufficient to support the cattle and poultry
metabolism/feeding studies. The additional data are required to confirm the conclusions that the
existing animal commodity tolerances are adequate.
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(5) Magnitude of the Residue in Plants

All data submitted in response to reregistration requirements pertaining to the magnitude of
the residue in plants have been evaluated and deemed adequate. Field trials typically were
conducted according to the parameters of registered use patterns. The geographical representation
for each commodity is generadly adequate and a sufficient number of trials reflecting representative
formulation classes were conducted. The existing 3 ppm tolerances for residues of bentazon in/on
bean forage, pea vine hay, soybean forage, and soybean hay are inadequate to cover the currently
registered use; tolerances of 10 ppm for "beans, vines', 8 ppm for peavine hay, 8 ppm for soybean
forage, and 8 ppm for soybean hay would be adequate to cover the expected residues resulting from
the currently registered use pattern. The existing 0.05 ppm tolerance for dried peas is inadequate
to cover the currently registered use; a tolerance of 1 ppm would be adequate to cover the expected
residues resulting from the currently registered use pattern.

(6) Magnitude of the Residue in Processed Food/Feed

Processing studies have been conducted on the following RACs: field corn, peanuts, rice
grain, mint, soybeans, and snapbeans (forage/cannery waste). Data on the potential for residue
concentration in grain sorghum processed products have not been required. All data submitted in
response to reregistration requirements for magnitude of the residue in processed food/feed have
been evaluated and deemed adequate, pending submission of acceptable storage stability data on
processed food/feed items. Residue concentration was observed in snapbean cannery waste, spent
mint hay, and rice hulls. A 4 ppm feed additive tolerance for residues in spent mint hay has been
established; afeed additive tolerance of 0.25 ppm must be proposed for residues of bentazon in rice
hulls.

@) Magnitude of the Residuein Meat, Milk, Poultry and Eggs

The ruminant metabolism studies in which lactating dairy cows received [U-"*C]bentazon
at 1 ppm (0.25x), 5 ppm (2.5x), and 20 ppm (10x) in the diet for a maximum of 28 days provide
data to reassess the adequacy of the existing 0.02 ppm tolerance for the combined residues of
bentazon and AIBA in milk and the 0.05 ppm tolerances for the combined residues of bentazon and
AIBA infat, meat byproducts and meat of cattle, goats, hogs, and sheep. The poultry metabolism
studies in which laying hens received [U-**C]bentazon at 100 ppm (2000x) in the diet for 5 days
provide data to reassess the adequacy of the existing 0.05 ppm tolerances for the combined residues
of bentazon and AIBA in eggs and the fat, meat byproducts and meat of poultry. The storage
stability data to support these studies are outstanding. Because existing data provide evidence
indicative of stability of the residues, the available information is considered adequate to conclude
that the established tolerances on livestock commodities are appropriate.

(8) Confined/Field Rotational Crops

Data pertaining to rotationa crop studies are currently under review. A preliminary review
of the dataindicates that residues of regulated metabolitesin rotated crops are greater than 0.01 ppm
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at the 40-day plantback interval; thus, limited rotational crop data must be provided. These
conclusions may change upon full review of the data by the Agency.

b. Occupational and Residential Exposure

Mixer/Loader/Applicator (Handler) Exposure: Sodium bentazon is a post-emergent
herbicide that is gpplied to the foliage of terrestrial food, feed and food, feed, and non-food/outdoor
residential crops/targets. Crops/targets that bentazon may be applied to include: alfafa, beans
(dried, succulent/lima, and snap), corn (field, pop, sweet), ornamental lawns and turf, peanuts, peas
(dried, southern, and succulent), chili type peppers, peppermint, rice (post emergent and ratoon),
sorghum, soybeans, and spearmint. Applications can be made to all targets, except for ornamental
lawn/turf, using aircraft or typical ground equipment. Applications to ornamenta lawn/turf are
limited to ground equipment.

Mixer/loader/applicator (i.e., handler) exposure issues are addressed by Subdivision U of the
Pesticide Assessment Guidelines. Mixer/loader/applicator exposure monitoring data were not
required in the 1985 Registration Standard. The bentazon toxicity data did not meet the triggers
which were in place a the time the registration standard was issued (i.e., September 1985).
Although chemical-specific mixer/loader/applicator data have not been submitted to EPA, alimited
exposure/risk assessment was conducted for this RED using the Pesticide Handlers Exposure
Database (PHED).

Based on the use patterns described above, two major exposure scenarios were identified,
groundboom and aerial applications. The exposure scenarios are presented in the first table below.
The second table summarizes the caveats and parameters specific to each exposure scenario.

Summary Exposure Values

Maximum

Exposure Scenario
(Scen. #)

Dermal

Exposure?
(mg/lb ai)

Inhalation
Exposure®
(Fg/lb ai)

Label

Application

Rate®

(Ib ai/acre)

Daily

Maximum®

Treated

Daily
Dermal
Exposure®

(mg/kg/day)

Daily
Inhalation
Exposure®
(Fg/kg/day)

Mixer/Loader Exposure

Open Mixing Liquids, 0.15 0.4 2 b ai/A 80 acres 0.4 (0.008) 11
Groundboom Application (I-a)
Open Mixing Liquids, Fixed-Wing 0.15 0.4 2 b ai/A 350 acres 1.7 (0.035) 4.6

Aerial (I-b)

Applicator Exposure

Groundboom Application (II)

0.02

1.3

2 |b ai/A

80 acres

0.05 (.001)"

3.5

" Fixed-Wing Aerial (l1)

0.005

0.2

2 Ib ai/A

350 acres

0.06 (.001)"

s |

@ Dermal unit exposures are reported as the best fit mean, unless noted. The best fit mean is the composite total dermal
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exposure based on using the geometric mean for lognormal distributed data, arithmetic mean for normal distributed data, and
the median for all other distribution types.

® Inhalation exposure values are reported as geometric means (lognormal distributions).

¢ LUIS Report dated 2/3/93, Bentazon.
4 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 Exposure (mg/kg/day) (adjusted for chemical resistant gloves)
= Exposure (mg/lb ai) * Max. Appl. Rate (Ib ai/acre) * Max. Treated
60kg

Mixer/Loader Exposure Scenario Descriptions

Exposure Data Clothing Equipment Standard Comments®
Scenario Source Scenario? Assumptions®
(Scen. #) (8 hr work day)

Mixer/Loader Exposure

Open Mixing (1) Long Pants, Open Mixing 25 gal/acre x 80 acres Acceptable grades;

Long-Sleeved (Groundboom) Dermal = 14 + replicates;
Shirt, Inhalation = 40 replicates
No gloves

Applicator Exposure

Groundboom PHED Long Pants, Open Cab Tractor 80 acres/day Grades A, B, C;
Application (II) Long-Sleeved Dermal = 6 + replicates;
Shirt, No gloves Inhalation = 56 replicates.
Aerial (l11) PHED Long Pants, All Cab Types 350 acres/day Inhalation grades A, B, C;
Long-Sleeved Dermal all grades;
Shirt, No Gloves Dermal = 4 to 41 replicates;
Inhalation = 25 replicates.

Clothing scenario represents actual monitored exposure data. The dermal exposure values on Table 1 have been
adjusted using protection factors to simulate chemical resistant gloves.

Standard Assumptions based on an 8 hour work day.

¢ If dermal and inhalation grades are not listed separately, then the listed grades pertain to both dermal and inhalation.
"Acceptable grades" for meeting Subdivision U Guidelines are grades A and B for dermal and inhalation, and grade C
for hand rinse method.

The Worker Protection Standard (WPS) requires workers handling bentazon to wear long
pants, long deeved shirts, and chemical resistant gloves. Mixer/loader/applicator exposure estimates
from PHED were used to calculate daily dermal and inhalation exposure for workers handling end-
use products. Exposure scenarios were developed based on the equipment types and practices
specified in the available equipment for alabelled use/ingtruction (e.g. open cab groundboom tractor
applications on various crops).
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3. Risk Assessment
a. Dietary

Toxicological Endpoint: The DRES chronic analysis used a Reference Dose (RFD) of 0.03
mg/kg bwt/day, based on a No-Observed-Effect-Level (NOEL) of 3.2 mg/kg bwt/day and an
uncertainty factor of 100. The NOEL was derived from a 1 year feeding study in dogs which
demonstrated hematological changes and bloody stools.

The DRES acute analysis used a NOEL of 100 mg/kg/day which was derived from a
developmental toxicity study in rats, with increased postimplantation loss and reduced body weights
of pups being the effects observed.

Results: Exposure calculated in the DRES chronic analysis was compared to a Reference
Dose (RFD) of 0.03 mg/kg bwt/day. The DRES chronic exposure analysis used tolerance level
residues and a 100 percent crop treated assumption to estimate the Theoretical Maximum Residue
Contribution (TMRC) for the overal U.S. population and 22 population subgroups. These exposure
estimates then were compared to the RfD to estimate chronic dietary risk. The TMRC for the overall
U.S. population from uses supported through reregistration is 0.000651 mg/kg bwt/day, which
represents 2.2% of the RfD. The subgroup most highly exposed, non-nursing infants less than one
year old, hasa TMRC from supported uses of 0.002444 mg/kg bwt/day, or 8.1% of the RfD. Based
on the risk estimates calculated in this analysis, it appears that chronic dietary risk from the uses
supported through reregistration is not of concern.

The DRES detailed acute exposure analysis evaluates individual food consumption as
reported by respondents in the USDA 1977-78 Nationwide Food Consumption Survey (NFCS) and
estimates the distribution of single day exposures through the diet for the U.S. population and
certain subgroups. The analysis reflects consumers only and assumes a uniform distribution of
bentazon in the commodity supply. Since the toxicological effect to which high end exposure is
being compared in this analysis is developmental toxicity, the DRES population group of interest
is"femaes aged 13 years and above," the DRES subgroup which most closely approximates females
of child bearing age. The Margin of Exposure (MOE) is a measure of how closely the high end
exposure comes to the NOEL (the highest dose at which no effects were observed in the |aboratory
test), and is calculated as the ratio of the NOEL to the exposure (NOEL/ Exposure = MOE).

In thisanaysis, the calculated exposure for the highly exposed individuals in the distribution
(0.2 mg/kg bwt/day) was compared to the NOEL of 100 mg/kg bwt/day from the rat devel opmental
toxicity study to get an MOE of 500. This means that those persons most highly exposed to
bentazon in their diet would receive 1/500 the dose that represents the NOEL in animals for
developmental toxicity. Acute risk probably is overestimated by this analysis, since it is very
unlikely that tolerance level residues would exist on all of the food items considered in this analysis
and eaten in one day by an individual.

14



b. Occupational and Residential

The Agency has a concern for developmental toxicity based on atoxicity study in the rat
where the NOEL equals 100 mg/kg/day. Because workers may be at risk for toxic effects from
exposure to bentazon, margins of exposure (MOE) are calculated by this equation:

MOE = NOEL (mg/kg/day)
Exposure (mg/kg/day)

MOE = NOEL/Dermal Exposure with a 2% absorption factor.

Private applicator is defined as a "short term" exposed individua (i.e., one day). A
developmental toxicity NOEL of 100 mg/kg/day is used in the MOE calculation.

Commercial applicator is defined asa"short term” and an "intermediate” exposed individual
(i.e., 10 days). A systemic toxicity NOEL of 60 mg/kg/day is used in the MOE calculation.

Exposure scenarios were developed based on the equipment types and practices specified
inthe available labels for each of the various bentazon formulations. All exposure estimates were
completed by considering the most typical equipment for a labelled use/instruction (e.g., open cab
groundboom tractor applications on various crops).

The table below gives the MOEs for the workers exposed for short term and intermediate
term. Based on available information, the MOEs are greater than 100 for exposure scenarios.

‘ Summary Risk Values \

Daily Daily Margin of Exposure’

Dermal Inhalation
Exposure Scenario Exposure® Exposure® e S S
(Scen. #) (mg/kg/day) | (Fglkg/day) | applicator Applicator Applicator

(short term)
Mixer/Loader Exposure
Open Mixing Liquids, 0.4 (0.008) 1.1 12500 12500 7500
Groundboom
Application (1-a)
Open Mixing Liquids, 1.7 (0.035) 4.6 2857 2857 1714
Fixed-Wing Aerial (I-b)
Applicator Exposure

Groundboom 0.05 (.001) 35 100,000 100,000 60,000
Application (11)
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|| Fixed-Wing Aerial (l11) 0.06 (.001)" 2.3 None 60,000

e

Daily Exposure (mg/kg/day) (adjusted for chemical resistant gloves)
= Exposure (mg/lb ai) * Max. Appl. Rate (Ib ai/acre) * Max. Treated
60 kg

" MOE = NOEL/Dermal Exposure with a 2% absorption factor

" Values in parentheses are dermal exposure values in conjunction with a 2% absorption value

The risk to homeowners who handle bentazon is expected to be lower than the risk to
persons who handle bentazon in their occupation.

C. Environmental Assessment
1. Environmental Fate

At thistime, five data requirements in the environmental fate guidelines are not fulfilled for
sodium bentazon salt: aguatic field dissipation (164-2), confined rotational crops (165-1), small-
scal e prospective groundwater studies (166-1), droplet size spectrum (201-1), and drift field studies
(202-1). Although these five guidelines are not fulfilled, the Agency has sufficient data for
comprehensive qualitative and quantitative environmental fate, ground- and surface-water
assessments for sodium bentazon salt.

a. Environmental Chemistry, Fate and Transport
D Hydrolysis

Parent bentazon was stable to hydrolysis in pH 5, 7, and 9 buffer solutions. The
requirement for hydrolysis data (161-1) has been satisfied. (TRID 4470236029)

2 Photodegradation in Water

Phenyl-ring labeled bentazon photodegraded (t,, = 63 hours) in pH 7 buffer solution. The
photodegradates were tentatively identified as 3-isopropyl-2,2-dioxo-5-oxo-cyclopentena acid (21%
after 142 hours of irradiation) and 1-[N-(1-methyl- ethyl)]-1-sulfoamino-benzamide (6.46% after
142 hoursirradiation), unidentified polar degradates (total of 11.27%), and polar degradates (total
of 8.34%). Photodegradation in water (161-2) is partially satisfied; additional data are required on
identification and quantification of degradates. (MRIDs 41448001, 41432401)

(©)) Photodegradation on Sail

Phenyl-ring labeled bentazon was photolytically stable (t,, > 941 hours) on loam soil. The
datarequirement (161-3) has been satisfied. (TRID 470236031)
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4 Aerobic and Anaerobic Soil M etabolism

Phenyl-ring labeled bentazon, applied a arate of 20 Ib/A (or 3X application rate), degraded
in mineral soilswith ahaf-life of 24 daysin clay loam soil, 31 days in loamy sand soil, and 65 days
in sandy loam soil. Methanol extractable residues in soil were bentazon, n-methyl-bentazon, and
8-chloro-bentazon. Nonlabile residues were extracted from humic, fulvic, and humin fractions of
soil organic matter. Ring-labeled bentazon, applied at arate of 3 ppm (6 Ibs a.i./A), had a half-life
of 6 weeks in Sandhofen (German) loamy sand soil. Ring-labeled bentazon, applied at rates of 2
to 10 ppm (4 to 20 Ibs ai./A), had haf-lives ranging from < 2 weeks to 14 weeks in Limburgerhoff
(German) loamy sand soil, Bruchfeld (German) sandy clay |loam soil, Niedereschbach (German)
loam soil, and Sandhofen (German) loamy sand soil. Most of the methanol extractable bentazon
residues (95%) were found in nonextractable soil fractions (or unavailable) over a 350 day
incubation period. The degradate AIBA was detected at low concentrations (<0.1 ppm). The
degradate AIBA (unknown test substance), applied at a cumulative rate of 1340 ppm (2680 Ibs
ai./A), had ahaf-life of 1to 10 days.

Aerobicaly aged ring-labeled bentazon residues, applied at rate of 1.7 ppm (3.4 lbs
bentazon/A), did not rapidly degrade (estimated first-order degradation half-life of 89 days) in
anaerobic, Sandhofen (German) loamy sand soil. The only identifiable degradate was AIBA. This
degradate did not appear to degrade during an 8 week anaerobic incubation period. Soil metabolism
data indicate that bentazon degradation is dependent on oxidative mineralization to CO, with
subsequent residue incorporation into nonlabile soil organic matter. The aerobic and anaerobic soil
metabolism requirements (162-1 and -2) have been satisfied. (MRIDs 40470502, 00040204,
000400208, 00051659, 00040204, 00040208)

(5) Anaerobic and Aerobic Aquatic Metabolism

Phenyl-labeled bentazon in flooded sandy loam soil and rice clay soil did not degrade under
anaerobic or aerobic conditions. The mgor route of bentazon dissipation was through incorporation
into nonlabile soil organic matter (20% of applied bentazon after 374 days). Both anaerobic and
aerobic metabolism data requirements (162-3 and -4) have been satisfied. (MRIDs 40470503,
40470504)

(6) L eaching and Adsor ption/Desor ption

Phenyl-labeled bentazon had low binding affinitiesin clay sediment (K ,=0.176), clay soils
(K4=0.422 to 0.384), heavy clay soils (K,=3.056), and loamy sand (K,=0.450). However,
Freundlich exponents or soil organic carbon contents were not reported in bentazon equilibrium
studies.

Radiolabeled bentazon, applied at arate of 1.8 Ibsa.i./A, was quantitatively leached through
30 cm columns of Limburgerhof (German) loamy sand soil and Bruchfeld (German) sandy clay
loam soil. Aged phenyl labeled bentazon soil residues (including N-methyl-bentazon) were retained
at the point of application (66.5% TRR) in loamy sand soil columns. However, parent bentazon was
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quantitatively eluted (26% TRR) through the soil column. The degradate AIBA was quantitatively
leached through 30 cm column of Limburgerhof (German) loamy sand soil. The mobility data
indicate bentazon and AIBA are very mobile in soil. However, most soil degradates (except AIBA)
of bentazon appear to be relatively immobile in soil. The data requirement (163-1) has been
satisfied. (MRIDs 40470501, 40470505, 00041081)

@) Terrestrial Field Dissipation

Terrestrial field dissipation studies were considered acceptable from Data Evaluation
Records used to fulfill the 164-1 data requirement in the 1985 Bentazon Registration Standard.
These studies were not rereviewed for the Reregistration Eligibility Decision.

Field dissipation studies were conducted in Texas on sandy soil (0.5% OM) planted with
peanuts, Mississippi on a Commerce silt loam soil planted with soybeans and peanuts, Mississippi
on a Sharkey sty clay loam soil planted with soybeans, North Carolina on acidic, sandy loam soil
(2.8% OM) planted to peanuts, Minnesota on clay soil planted to soybeans, and Idaho on a sandy
loam soil. Bentazon, applied as a wettable powder or soluble concentrate at cumulative rates of 1.0
to 10 Ibsa.i./A, had field dissipation half-lives of 7 to 33 days. The degradate AIBA was detected
(< 0.05 ppm) in the North Carolina, Mississippi, Alabama, and Idaho field dissipation studies.
Bentazon and AIBA were not detected in deep soil samples (> 12 inches of soil) in field studies.
The data requirement (164-4) has been satisfied. (MRIDs 00108287, 00108288, 00044400,
00044439, 00106226, 00044404, 00044401, 00044402, 00108296)

(8) Aquatic Field Dissipation

Aquiatic field dissipation studies are required to confirm the qualitative aguatic fate and
transport assessments. |n addition, this study can be used to determine the need for chronic testing
of aguatic animals. This data requirement (164-2) has not been satisfied.

9 Confined Crop Accumulation

The submitted confined rotational crop study (MRID 42963701) is adequate to satisfy the
165-1 guideline requirements provided acceptable raw data showing dpm levels in extracts and
analytes are submitted.

Radioactive residues accumulated at levels $0.01 ppm infon al commodities of chard,
radish, sorghum, turnip, and wheet that were planted 39, 102, 145, 316, and 369 days after [phenyl-
“C]bentazon was applied to sandy soil at 0.5x the maximum seasonal rate under field conditions.
Although the study was conducted at <1x, the Agency concludes that residues were sufficiently
characterized to allow determination of the nature of bentazon residues in rotational crops.
Accumulation of radioactive residues was lowest in radish roots (0.04 ppm) and radish tops (0.08
ppm) and highest in chard (1.76 ppm) and sorghum fodder (1.09 ppm). Accumulation of **C-
residues peaked in crops from the 39-day rotation and declined in subsequent rotations.
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Combined residues of bentazon and its 6- and 8-hydroxy metabolites were identified at levels
$0.01 ppmin chard (0.02 and 0.04 ppm, 4.8% and 2.5% TRR, respectively) from the 39- and 102-
day rotation, in turnip tops (0.02 ppm, 2.8% TRR) from the 39-day rotation, and in sorghum fodder
(0.01 ppm, 1.2% TRR) from the 39-day rotation; combined residues of concern were <0.01 ppm
in al other commodities at all other rotations.

The data suggest that the rapid uptake and metabolism of bentazon in rotational crops
involves hydroxylation to 6- and 8-hydroxy bentazon, fragmentation, and possibly incorporation
into natural constituents such as polysaccharides, hemicellulose, and cellulose. Metabolism
proceeds similarly in primary crops.

Limited and/or extensive field rotational crop studies are required because the residues of
concern (bentazon, 6-hydroxy bentazon, and 8-hydroxy bentazon) were identified in various
rotational crops at various intervals and were quantified at levels greater than 0.01 ppm in crops
from the 39- and 102-day rotations. Rotational crop restrictions are required on bentazon end-use
product labels. The appropriate plantback intervals will be determined upon submission and review
of the required field rotational crop studies.

(10) Field Crop Rotation

Field rotational crop studies provide supplementa data on accumulation of bentazon residues
infield crops. Bentazon and its mgjor degradate 6 N-methoxy-N-bentazon and 8-methoxy-bentazon
do not appear to accumulate in mature leafy, root, and grain crops planted at emergency, full, and
annud rotation intervasin soils amended with 1 Ib ai./A with parent bentazon. (MRIDs 41146601,
41146602, 41146603, 41146604, 41146605, 41146606, 41146607, 41146608)

(11) Bioaccumulation in Fish

This study is required if significant concentrations of the active ingredient and/or its
principal degradation products are likely to occur in aquatic environments and/or may accumulate
in aquatic organisms.

Bentazon accumulated in the tissues of bluegill sunfish, channel catfish, and crayfish. The
bioconcentration factor (BCF) for **C-bentazon residues in bluegill sunfish was 0.4 in edible fish
tissue, 2.3 in non-edible fish tissues, and 1.4 in the whole body. Low BCF for bentazon were al'so
observed in channd catfish. The maximum concentration of **C-bentazon residues was 11.39 pg/g
in non-edible tissues, 8.84 ug/g in whole tissues, and 2.47 pg/g in edible tissues. First-order
depuration rates of bioaccumulated **C-bentazon residues were 0.03 d* (t,,=23.1 days, R*=0.49)
in edible fish tissues, 0.05 d* (t,,=13.9 days; R°=0.86) in non-edible fish tissues, and 0.05 d*
(t,,=13.9 days; R°=0.87) in whole body fish tissues. Nondepurated radiolabeled bentazon residue
concentrations were 5.29 pg/g in non-edible fish tissues, 3.39 ug/g in whole fish, and 1.09 pg/g in
ediblefish tissues. Accumulated residues were identified as N-methyl bentazon and methyl esters
of fatty acids. Radiolabeled bentazon was accumulated in tail meat (<1-10X) and viscera (<1-4X)
in crayfish (Procambrus Clark). This data requirement (165-4) has been satisfied. (MRIDs
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42236501, 00108300, 40954801, Accession Number 00026408)
(12) Ground and Surface Water Monitoring

Bentazon residues have been detected in the well water in four states: California, Florida,
Missouri, and Virginia. Wells were sampled without detectionsin Louisiana, Mississippi, Oregon,
and Washington. Bentazon degradates were not considered in any of the well-water monitoring
studies. In the studies, 11% (83 out of 750) of the wells sampled had detections of bentazon
residues, at concentrations ranging from 0.01 to 120 parts per billion (ppb).

The greatest number of detections have been in California, where 64 wells out of 200 have
reported concentrations of bentazon. In California, Bentazon has been reported in 11 countiesin
the Pesticides in Ground Water Data Base (PGWDB) (Hoheisdl et a., 1992); Cadlifornia
Environmenta Protection Agency, Department of Pesticide Regulation (Maes et al., 1992) indicates
that bentazon in well water has been detected in four additional counties. The detections ranged
from 0.01 to 20.0 ug/L.. Cdiforniareports that the source of bentazon in ground water is the result
of non-point source legd, agricultural use (Maeset d., 1992). Thusin California bentazon residues
have been detected in ground water at the EPA lifetime HA of 20 pg/L, or less. However, the HA
level will likely be increased to 200 pg/L (200 ppb) because the Office of Pesticide Programs now
has a compl ete data base which has reduced the uncertainty factor in the reference dose calculation
from 1,000 to 100.

The United States Geological Survey (USGS) and the Florida Department of Environmental
Protection (FDEP) have recently initiated a study (not included in the PGWDB) to evaluate the
influence of municipal reclaimed water on the leaching of pesticides from golf coursesin Florida
(USGS, 1994). One of the objectives of the project is to determine if selected pesticides applied to
golf coursesin Foridaare leached into the shalow ground water. Four shallow wells were sampled
at each of six golf courses studied. The wellswere located near greens and tees. Bentazon residues
were detected in 3 of 24 wells. The reported bentazon detections ranged from 3.3 to 120 pg/L, with
the low value, 3.3 pg/L, being between the method detection limit and the practical quantification
limit.*

Bentazon residues were detected in 5 of 12 wells (4 household wells and 8 monitoring wells)
located in the 3700 acre Nomini Creek Watershed, Westmoreland County, VA (Hoheisel et d.,
1992). The site was selected as representative watershed in the Virginia coastal plain for monitoring
to document changes in ground-water quality resulting from the implementation of Best
Management Practices. Bentazon concentrations ranged from 0.07 to 0.547 pg/L. Sources of the
bentazon contamination were not stated.

! 1994 United States Geological Survey Preliminary Data Release: "The Influence of Municipal
Reclaimed Water on the Leaching of Pesticides from Golf Coursesin Florida." Swancar, A., USGS Geological
Survey, Tampa, FL. and R. DeHan and D. Vogel, FL Dept. of Environmental Protection, Tallahassee, FL.
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For the monitoring studies conducted in Missouri, which are summarized in the Pesticides
in Ground Water Data Base (Hoheisel et al., 1992), bentazon was found in five private rural wells
out of 266 (1.9%) located in three agricultural counties. Measured bentazon concentrations ranged
from 0.6 to 1.0 pg/L. The detection limits of several studies for bentazon ranged from 0.6 to 5.0
pg/L. With detection limits as high as 5 pg/L, the potentia for bentazon to be present (at levels less
than the detection limit) in water samples, but at levels up to 5 pg/L, isfeasible. Bentazon was not
detected in ground water samples collected in limited studies conducted in four states: Louisiana (3
wells sampled), Mississippi (120 wells), Oregon (44 wells), and Washington (81 wells).

The data requirement (166-1) is not satisfied; small-scale prospective ground-water
monitoring studies are needed to establish the conditions under which bentazon is prone to leach into
ground water under normal agricultural use conditions.

(13) Droplet Size Spectrum and Drift Field

Droplet size spectrum (201-1) and field drift studies (202-1) are needed to support ground
spray, aeria spray, and air-blast application methods for bentazon. These spray drift studies are
required for aerially applied herbicides. EPA recognizes the registrant, BASF, is a member of the
Spray Drift Task Force (SDTF) and, therefore, may satisfy the spray data requirements using SDTF
data.

b. Environmental Fate Assessment

Bentazon dissipation is dependent on microbia-mediated degradation, leaching, and surface
water runoff. Bentazon is moderately resistant to degradation (t,, = 2 to 14 weeks) in aerobic
minera soils. Bentazon degradation in aguatic environments appears to be dependent on photolysis.
Bentazon degradation in soil appears to be controlled by oxidative microbia-mediated processes
with subsequent residue incorporation into nonlabile soil organic matter. Bentazon has a low
binding affinity to soil (K, 0.176 to 3.056) and hence may be expected to leach into ground and to
undergo dissolved runoff to surface waters. Bentazon degradates are N-methyl-bentazon, 8-chloro-
bentazon, and 2-amino-N-isopropylbenazamide (AIBA). The degradate N-methyl-bentazon and 8-
chloro-bentazon are relatively immobile in soil. The degradate AIBA is mobile and nonpersistent
insoil. Terrestrid field studiesindicate bentazon dissipates rapidly (t,,, < 33 days) under typical use
conditions. Leaching did not appear to be a major route of dissipation in field studies.

In the 1985 Registration Standard, it was recognized that bentazon may contaminate surface
waters in use areas through runoff waters, however, bentazon leaching through soil was not
consdered amagjor route of disspation at that time. The parameters developed in laboratory studies
(such as, soil metabolism and adsorption/desorption studies) are used as predictors of persistent and
mobility. The ranges demonstrated by bentazon for the K s and soil metabolism half-lives are
similar to those parameters associated with known ground-water contaminants. Also, the EPA
Pesticides in Ground Water Data Base (PGWDB) indicates bentazon was detected in ground water
in Virginia, Missouri, and California. A recent study, not included in the PGWDB, also reported
bentazon in ground water in Florida. Based on available information, EPA concludes that leaching
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of bentazon through the soil profile is also amajor route of dissipation in the environment.

Bentazon exceeds leves of concern (LOC) for ground-water quality. In addition, bentazon
has a high dissolved runoff potential; as aresult bentazon may also impact the quality of surface
water. Possible chronic effects of long-term drinking water exposure resulted in the establishment
of alifetime Hedlth Advisory (HA) of 20 parts per billion (ppb). Concentrations of bentazon at the
HA have been detected in some ground-water wellsin Californiaand above the HA in some ground-
water wells in Florida. However, as noted earlier, the HA will likely be increased to 200 ppb.
Small-scale runoff studiesindicate that bentazon was found in surface waters. Based on evaluation
of available information, however, bentazon is not expected to exceed the HA in drinking water as
aresult of surface water contamination.

Bentazon Degradates. The soil degradates of bentazon were identified as 2-amino-N-
isopropyl benzamide (AIBA) and N-methylbentazon. In laboratory studies, the degradate AIBA
demonstrated high mobility and vulnerability to microbial mediated degradation in soil. Hence it
is considered very mobile but not persstent. The degradate N-methylbentazon demonstrated a lack
of mobility in the column leaching study. There are no data available relating to persistence in the
environment. Based on the available information, it is concluded that these compounds should not
pose athreat to ground-water. AIBA is aso considered to have an insignificant impact on surface
water due to its short half-life. Whereas information is not available to conclude that N-
methylbentazon will not have an impact on surface water; however any of the compound getting to
surface water should be adsorbed to sediments.

2. Ecological Effects

a. Ecological Effects Data
The ecotoxicological data base is adequate to characterize the toxicity of sodium bentazon
salt to nontarget terrestrial and aguatic organisms when used on terrestrial food, feed and nonfood

Sites.
D Terrestrial Data
) Avian Acute Toxicity

In order to establish the acute toxicity of sodium bentazon salt to birds, one avian single-dose

oral (LDg,) study on one species (preferably mallard or bobwhite quail) is required using the
technical grade material.

Avian Acute Oral Toxicity Findings |

Species % Test LD, Conclusions
Material
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|| Bobwhite qualil 94 1171 mg/kg slightly toxic ||

|| Mallard duck 50 7241 mg/kg practically nontoxic ||

These results show that sodium bentazon is dlightly toxic to birds. The guideline
requirement for the avian acute oral LD, study isfulfilled. (MRIDs 00161296, 00041804)

(b)  Avian Subacute Dietary Toxicity

To determine the dietary toxicity to birds exposed to sodium bentazon salt through the diet,
aminimum of two subacute dietary studies (LC,,) are required using the technical grade material
and the following test species. one species of waterfowl (preferably the mallard duck) and one
species of upland game bird (preferably bobwhite quail or ring-necked pheasant).

Avian Subacute Dietary Toxicity Findings

Species % Test Conclusions
Material
Bobwhite Qualil 94 >5000 ppm practically nontoxic
|| Mallard Duck 42 4830 ppm slightly toxic ||

On asubacute dietary basis, sodium bentazon sdlt is dightly toxic to birds. Two studies, one
on the malard duck and one on the bobwhite quail produced L Cs,s >4800 ppm. The above studies
indicate a potential "may affect” for endangered avian species. The guideline requirement is
fulfilled. (MRIDs 00161297, 00108850)

(c) Avian Reproduction

Avian reproduction studies are required when birds may be exposed repeatedly or
continuously through persistence, bioaccumulation, or multiple applications, or if mammalian
reproduction tests indicate reproductive hazard. Present product labeling of sodium bentazon salt
allows several applications of the end-use product per growing season.

Avian Reproduction Findings

Species Reproductive Conclusions
Impairment

Bobwhite Quail 97.6 Lowest observed may affect avian reproduction at
effects = 100 ppm dietary residues as low as 100 ppm
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Mallard Duck 97.6 NOEL =50 ppm
LOEL = 200 ppm

Two avian reproductive studies, one on the bobwhite quail and one on the mallard duck were
deemed supplemental data. With the bobwhite quail, an unacceptably high control mortality
occurred, and a"no observed effect level” (NOEL) was not obtained. With the mallard duck, the
results indicated that inadequate mixing and uneven distribution of bentazon occurred within the test
diet. Analysis of duplicate samples taken during the study revealed that concentrations varied by
as much as 40 percent. In addition, the stability of bentazon in the diet was not determined.
(MRIDs 42617501, 42651201)

The above avian reproduction tests, however, did provide sufficient information to complete
apreliminary risk assessment. The effects on the avian reproductive cycle, asinferred by the two
suppleme