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REVIEWER: Sherriel. Kinard, Chemist
Reregidration Branch 2
Hedth Effects Divison (7509C)

THROUGH: Leung Cheng, Chemist
Chrigtina Swartz, Chemist
Dietary Exposure Science Advisory Council (DESAC)
Hedlth Effects Divison (7509C)

and

Alan Nielsen, Branch Senior Scientist
Reregidration Branch 2
Hedlth Effects Divison (7509C)

TO: Rich Griffin, Biologist
Reregidration Branch 2
Hedlth Effects Divison (7509C)

Executive Summary

The purpose of this memorandum is to report the results of a dietary exposure anadysis for benflurdin.
In this analys's the chronic dietary exposure and risk estimates resulting from food intake were
determined for the generd U.S. population and various population subgroups.

The andyss was performed to support the reregistration digibility decison (RED).
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The conservative Tierl chronic dietary exposure assessment was conducted for al supported
benflurdin food uses. Dietary risk estimates are provided for the generd U.S. population and various
population subgroups. This assessment concludes that for al supported commodities, the chronic
dietary exposure edimates are below HED's level of concern (<100% cPAD?) for the general U.S.
population (<1% of the cPAD) and al population subgroups. The chronic dietary exposure estimeate
for the highest exposed population subgroup, adults 20-49 years of ageis <1% of the cPAD.

[ Introduction

Dietary risk assessment incorporates both exposure and toxicity of a given pesticide. For acute and
chronic assessments, the risk is expressed as a percentage of a maximum acceptable dose (i.e., the

dose which HED has concluded will result in no unreasonable adverse hedth effects). Thisdoseis

referred to as the population adjusted dose (PAD). The PAD is equivaent to the Reference Dose

(RfD) divided by the specia FQPA Safety Factor.

For acute and non-cancer chronic exposures, HED is concerned when estimated dietary risk exceeds
100% of the PAD. HED is generaly concerned when estimated cancer risk exceeds onein one million
(i.e., therisk exceeds 1 x 10°). References which discuss the acute and chronic risk assessmentsin
more detail are available on the EPA/pesticides web ste: “Available Information on Assessing
Exposure from Pesticides, A User’s Guide’, 6/21/2000, web link:
http://ww.epa.gov/fedrgstr/EPA-PEST/2000/July/Day-12/6061.pdf ; or see SOP 99.6 (8/20/99).

Il. Residuelnformation

Benflurdin (aso known as benefin; N-butyl-N-ethyl-**,"*,**-trifluoro-2,6-dinitro-p-toluidine) is an
herbicide registered for use on afdfa, birdsfoot trefail, clover, and lettuce. Tolerances are established
under 40 CFR 8180.208 and are currently expressed in terms of negligible residues of the herbicide
benflurdin per se in/on the raw agriculturd commodities (RACs). No benfluralin tolerances have been
established for anima [Category 3, 40 CFR 8180.6(a)] or processed food/feed commodities and there
areno SLN regigrations for use of benfluralin on food/feed crops. Adequate methods are available for
the purpose of tolerance enforcement. The Pesticide Analyticd Manua (PAM, Val. I, Section
180.208) ligts two methods (designated as Methods | and A) as available for determination of
benflurdin per se infon plant commodities.

The reregigration of benflurdin is being supported by Dow AgroSciences LLC (formerly DowElanco)
and Platte Chemica Company; only Plaite Chemical Company currently holds an active benflurdin
regidtration with food/feed uses. Benflurdin products are sold under the trade name Baan™ and may

cPAD = acute/chronic Population Adjusted Dose=  Acute or Chronic RfD
FQPA Safety Factor
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be applied as preplant soil incorporated treatments to dfdfa, birdsfoot trefail, clover, and lettuce using
ground equipment. Benflurain end-use products with registered food/feed uses are formulated as dry
flowable formulations (DFs).
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On March19, 2003, the Metabolism Assessment Review Committee met to discuss benfluralin resdues
of concern in plants, livestock, and drinking weter. The MARC resffirmed that benflurdin per seisthe
residue of concern for tolerance expression and for dietary risk assessment. Tolerances for residues of
benflurdin in or on plant commodities are currently expressed in terms of negligible resdues of the
herbicide N-butyl-N-ethyl-**,**,**-trifluoro-2,6-dinitro-p-toluidine in or on the raw agricultura
commodities.

Tablel. Tolerance Values Used in Chronic Benfluralin Dietary Exposure Analysis

RAC Classificationt Data Source? Reassessed Tolerance

L ettuce NB MRID: 43831902 0.05
1. Classification of blended (B), partially blended (PB), not blended (NB).

[11. DEEM-FCID™ Program and Consumption I nformation

The benflurdin chronic dietary exposure assessment was conducted using the Dietary Exposure
Evauation Modd software with the Food Commodity Intake Database (DEEM-FCID™, Version 1.3)
which incorporates consumption data from USDA’s Continuing Surveys of Food Intakes by Individuas
(CSFII), 1994-1996 and 1998. The 1994-96, 98 data are based on the reported consumption of
more than 20,000 individuals over two non-consecutive survey days. Foods “as consumed” (e.g.,
apple pie) are linked to EPA-defined food commodities (e.g. apples, peeed fruit - cooked; fresh or
N/S; baked; or wheat flour - cooked; fresh or N/S, baked) using publicly available recipe trandation
files developed jointly by USDA/ARS and EPA. Consumption data are averaged for the entire U.S.
population and within population subgroups for chronic exposure assessment, but are retained as
individua consumption events for acute exposure assessment. Based on analysis of the 1994-96, 98
CSFlI consumption data which took into account dietary patterns and survey respondents, HED
concluded that it is appropriate to report risk for the following population subgroups. the genera U.S.
population, al infants (<1 year old), children 1-2, children 3-5, children 6-12, youth 13-19, adults 20-
49, femaes 13-49, and adults 50+ years old.

For chronic exposure and risk assessment, an estimate of the resdue leve in each food or food-form
(e.g., orange or orange juice) on the food commodity resdue list is multiplied by the average daily
consumption estimate for that food/food form. The resulting residue consumption estimate for each
food/food form is summed with the residue consumption estimates for dl other food/food forms on the
commodity residue list to arrive at the tota average estimated exposure. Exposure is expressed in
mg/kg body weight/day and as a percent of the cPAD. This procedure is performed for each
population subgroup.

V. Toxicological Information
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On January 11, 2001, the Hedlth Effects Divison (HED) Hazard | dentification Assessment Review
Committee (HIARC) reviewed the recommendations of the toxicology reviewer for benflurain with
regard to the acute and chronic Reference Doses (RfDs) and the toxicologica endpoint selection for
use as appropriate in occupational/residential exposure risk assessments. On December 17, 2002, the
HED HIARC met to: (1) revise the FQPA assessment according to the OPP 10x Guidance document
of 2002, and (2) re-evaluated the acute RfD.

The toxicity data base is adequate for FQPA consderation. The HIARC concluded that the
FQPA Safety factor should be removed because there is no susceptibility and no residua
uncertainty.

Table 2. Summary of Toxicological Doses and Endpoints for Benfluralin
for Usein Dietary Exposure Assessment

Exposure Dose used in Risk Special FQPA SF* and Study and Toxicological Effects
Scenario Assessment, UF L evel of Concern for
(mg/kg/day) Risk Assessment
Acute An appropriate endpoint attributable to a single dose was not identified.
Dietary Therefore, an acute RfD was not established
Chronic Dietary NOAEL = 0.5 mg/kg/day *FQPA SF = 1X Chronic /carcinogenicity-Rat
(All populations) UF =100 cPAD =0.005/1 = LOAEL = 5.4 based on
Chronic RfD = 0.005 0.005 mg/kg/day increased histopathologic lesions of
mg/kg/day the kidneys were seen in males (5.4
mg/kg/day and females 6.8
mg/kg/day for females).

According to the Agency’s Draft Guiddines for Cancer Risk Assessment (July, 1999), the CARC
classfied benflurdin into the category “ Suggestive evidence of car cinogenicity, but not sufficient
to assess human car cinogenic potential” based on the occurrence of liver tumorsin femae mice.
“The Committee further recommended that the quantification of human cancer risk is not required.”

Contributing factors to the CARC (TXR# 0050378) decison were, (1) the lack of carcinogenic
potentid in rats, (2) alack of mutagenic potential in a battery of tests, (3) structurdly related pesticides
such astriflurdin, ethdflurdin, oryzain, flumetrdin and pendimethdin were dlassfied as “C’
carcinogens and their respective mutagenicity studies showed no uniform paitern of mutagenicity.

V. Results/Discussion

As dtated above, for chronic assessments, HED is concerned when dietary risk exceeds 100% of the
PAD. The DEEM-FCID™ andyses estimate the dietary exposure of the U.S. population and various
population subgroups. The results reported in Tables 3 and 4 are for the generd U.S. Population, al
infants (<1 year old), children 1-2, children 3-5, children 6-12, youth 13-19, females 13-49, adults 20-
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49, and adults 50+ years.
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Results of Chronic Digtary Exposure Analyss

Table 3. Resultsof Chronic Benfluralin Dietary Exposure Analysis l

Population Subgroup (mglli/:/?iay) (rlrfgfkogsllijrai/) % cPAD
General U.S. Population 0.005 0.000012 <1
All Infants (< 1 year old) 0.005 0.000000 0
Children 1-2 years old 0.005 0.000007 <1
Children 3-5 yearsold 0.005 0.000010 <1
Children 6-12 years old 0.005 0.000011 <1

Y outh 13-19 years old 0.005 0.000011 <1
Adults 20-49 years old 0.005 0.000014 <1
Females 13-49 years old 0.005 0.000012 <1
Adults 50+ years old 0.005 0.000014 <1

V1. Discussion of Uncertainties

The consarvative Tier 1 dietary exposure assessment for benflurdin could be refined for more redidtic
dietary exposure estimates using percent crop treated and market share estimates, field trid and
monitoring data, and processing data; however, the estimated dietary risk to benflurdin is not of
concern for al populationsin chronic dietary exposure assessments and do not require refinements at
thistime.

VI1Il. Conclusons

The conservative Tierl chronic dietary exposure assessment was conducted for al supported
benflurdin food uses. This assessment concludes that for al supported commodities, the chronic
dietary exposure estimates are below HED' s level of concern (<100% cPAD) for the generd U.S.
population (<1% of the cPAD) and dl population subgroups. Further refinement to this dietary
exposure assessment is not required at thistime.
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Table4. Summary of Dietary Exposure and Risk for Benfluralin
Chronic Dietary Cancer
Population Subgroup** Dietary Exposure % cPAD -
(mg/kg/day)
General U.S. Population 0.000012 <1 Not Applicable
All Infants (< 1 year old) 0.000000 0
Children 1-2 years old 0.000007 <1
Children 3-5 yearsold 0.000010 <1
Children 6-12 years old 0.000011 <1
N/A

Y outh 13-19 years old 0.000011 <1
* Adults 20-49 years old 0.000014 <1
Females 13-49 years old 0.000012 <1
* Adults 50+ years old 0.000014 <1

* The values for the highest exposed population for each type of risk assessment should be bolded.

VIII. List of Attachments

Attachment 1. Chronic Residue Input File
Attachment 2. Chronic Results

cc. Sherriel. Kinard (RRB2), Bill Cutchin. RD/I: Benfluralin Team Review (4/2/03), Dietary Exposure SAC (4/17/03),
A. Nielsen (5/1/03).

7509C: RRB2: S. Kinard: CM#2:Rm 722B: 703-305-0563: 5/1/03.
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U S. Environnental Protection Agency Ver. 1.30
DEEM FCI D Chroni c anal ysis for BENFLURALIN 1994-98 data
Residue file: C\MFiles\Benfluralin\Benfluralin.R98 Adj ust. #2 NOT used
Anal ysi s Date 04-02-2003 Resi due file dated: 04-01-2003/13:59:52/8
Ref erence dose (RfD) = 0.005 ng/ kg bw day
Food Crop Resi due Adj . Factors Comment
EPA Code G p Food Nane (ppm
#1 #2
04012040 4A  Lettuce, head 0. 050000 1.000 1. 000
04012050 4A  Lettuce, |eaf 0. 050000 1.000 1. 000
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U.S. Environnental Protection Agency Ver. 1.30
DEEM FCI D Chroni ¢ anal ysis for BENFLURALI N (1994- 98 dat a)

Resi due file name: C:\MFiles\Benfluralin\Benfluralin.R98

Adj ustment factor #2 NOT used.
Anal ysi s Date 04-01-2003/14:00: 39 Residue file dated: 04-01-2003/13:59:52/8
Ref erence dose (RfD, Chronic) = .005 ng/kg bw day

Total exposure by popul ati on subgroup

Total Exposure

Popul ati on ng/ kg Percent of
Subgr oup body wt/day Rfd
U.S. Population (total) 0. 000012 0.2%
U.S. Popul ation (spring season) 0. 000013 0. 3%
U.S. Popul ation (summer season) 0. 000012 0.2%
U.S. Popul ation (autumm season) 0. 000012 0.2%
U.S. Popul ation (w nter season) 0. 000012 0.2%
Nort heast region 0. 000012 0.2%
M dwest region 0. 000013 0. 3%
Sout hern regi on 0. 000010 0.2%
Western region 0. 000014 0. 3%
Hi spani cs 0. 000012 0.2%
Non- hi spani ¢ whites 0. 000013 0. 3%
Non- hi spani ¢ bl acks 0. 000007 0.1%
Non- hi sp/ non-whi t e/ non- bl ack 0. 000013 0. 3%
Al infants (< 1 year) 0. 000000 0. 0%
Nursing infants 0. 000000 0. 0%
Non- nursing infants 0. 000000 0. 0%
Children 1-6 yrs 0. 000009 0.2%
Children 7-12 yrs 0. 000011 0.2%
Femal es 13-19 (not preg or nursing) 0. 000011 0.2%
Femal es 20+ (not preg or nursing) 0. 000014 0. 3%
Femal es 13-50 yrs 0. 000014 0.3%
Femal es 13+ (preg/ not nursing) 0. 000013 0. 3%
Femal es 13+ (nursing) 0. 000015 0. 3%
Mal es 13-19 yrs 0. 000011 0.2%
Mal es 20+ yrs 0. 000012 0.2%
Seni ors 55+ 0. 000011 0.2%
Children 1-2 yrs 0. 000007 0.1%
Children 3-5 yrs 0. 000010 0.2%
Children 6-12 yrs 0. 000011 0.2%
Youth 13-19 yrs 0. 000011 0.2%
Adul ts 20-49 yrs 0. 000014 0.3%
Adults 50+ yrs 0. 000012 0.2%
Fermal es 13-49 yrs 0. 000014 0. 3%
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