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SUBJECT: Revised Dietary Exposure Analysis for Atrazine Special
Review.

FROM: Richard Gr1ff1n¢¢2:;:> ;? / ;{//{
Dietary Risk Evaluatf@% System (OKEs) staff
SACB / Health Effects DivisYopd (H7509C)

.

THROUGH: James P. Kariya
Acting Section Hea RES
Health Effects Division (H7509C)
TO: Jude Andreasen, Review Manager

Special Review Branch
Special Review and Reregistration Division (H7508C)

Action Requested

Provide a dietary exposure/risk estimate for Atrazine based on
revised anticipated residues. Estimate exposure/risk due to water
contamination.

Discussion

1. Toxicology Endpoint: This chronic DRES analysis compared
exposure estimates to a Reference Dose (RfD) of 0.005 mg/kg body
weight/day based on a NOEL of 0.5 mg/kg bwt/day and an uncertainty
factor of 100. The NOEL is based on a two generation rat
reproduction study which demonstrated decreased body weights of F2
generation pups on the twenty-first postnatal day. This RfD value
has been verified by HED (6/3/88) and EPA (2/21/90) Reference Dose
committees.

Atrazine has been classified as a category C (possible human)
carc1nogen by the HED Peer Review Committee with an upper bound
_carcinogenic potency estimate (Q,*) of 0.22 (mg/kg/day)

2. Residue Information: Food uses evaluated in this analysis are
the published tolerances established under 40 CFR 180.220 for corn,
guava, wheat, pineapple, sugarcane, sorghum, millet, macadamia
nuts, milk, eggs, poultry, and all red meat products.
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DRES uses current percent crop data to estimate the chronic
exposure/risk for published uses. Percent crop data was provided
by Economic Analysis Branch (Lapsley memo, 12/21/87) for the first
DRES Atrazine analysis, updated by R. Torla for the second DRES
dietary analysis (J.R. Tomerlin memo, 11/15/88), and updated again
by R. Torla for this dietary analysis. Livestock commodities are
evaluated at 100 percent crop treated on the assumption that feed
items (such as corn) are nationally distributed. However, percent
crop treated is factored into estimates of livestock anticipated
residues.

All metabolites containing the intact triazine ring are now
considered to be of toxicological (carcinogenic) concern. Based on
corn and sorghum metabolism studies, Dietary Exposure Branch has
revised (M. Metzger memo, 5/3/90) anticipated residues to account
for Atrazine parent and all metabolites containing the intact
triazine ring. The anticipated residues of corn forage, fodder,
and silage were significantly increased with a resultant increase
in the secondary residues in egg, milk, and animal tissues.
Anticipated Residues for the remaining commodities remain unchanged
pending future plant metabolism studies.

A summary of published uses, tolerances, percent crop treated,
and anticipated residues are provided in Table 1.

3. Chronic Exposure Analysis: Tolerance residues and 100 percent

crop treated are used to estimate a Theoretical Maximum Residue
Contribution (TMRC). The dietary TMRC estimate for the overall
U.S. population is 0.000988 mg/kg body weight/day (19.8% RfD). The
highest TMRC sub-group estimate is 0.002420 mg/kg bwt/day (48.4%
RfD) for children (1-6 yrs old).

The Atrazine Anticipated Residue Contribution (ARC) estimate
is based on the averaged (no acute toxicological concerns) .
anticipated residues and percent crop treated data. Dietary ARC
exposure estimates for Atrazine are much reduced from the TMRC
estimate. The ARC estimate for the overall U.S. population is now
0.000198 mg/kg bwt/day (4.0% RfL) and for children (1-6 yrs) the
current estimate is 0.000495 mg/kg bwt/day (9.9% RfD).

Dietafy TMRC, ARC, and % RfD occﬁpied estimates for the
overall U.S. population and DRES population sub-groups are provided
in Table 2.

Atrazine is a water contaminant with a proposed (by the
Office of Drinking Water) Maximum Contaminant Level (MCL) of 3 ppb.
All previous DRES analyses used this level to estimate Atrazine
exposure due to contaminated water (see J.R. Tomerlin memos,
10/6/88, 11/15/88, 6/7/89, 8/1/89 for discussions of Atrazine
exposure/risk due to water and DRES limitations in estimating water



Atrazine Dietary Exposure Analysis, page 3

consumption). For the purposes of this analysis, food-based and
non food-based water exposure estimates are combined.

Atrazine contamination of water (as shown by actual
measurements) occurs at levels up to a reported maximum of 1500 ppb
(a2 point source). 1If water is contaminated at a level of 1 ppb,
estimated exposure will be 0.000034 mg/kg bwt/day (0.7% RfD) for
the overall (average) U.S. population. Exposure at 10 ppb adds

7.0% of the RfD/day to the existing dietary exposure of the overall
U.S. population.

4. Carcinogenic Risk: A carcinogenic risk estimate for Atrazine
is calculated only for the overall U.S. population based on the
assumption that averaged exposure (overall U.S. population, ARC
estimate) multiplied by the quantified carcinogenic potency (Q1*)
estimates carcinogenic risk for all individuals over 70 year life
spans.

The carcinogenic risk estimate for the overall U.S.

population, based on the Anticipated Residue Contribution for food
uses only, is 4.359 x 107°.

Exposure (in mg/kg bwt/day, ARC) / Carcinogenic risk
estimates (overall U.S. population) for individual commodities or
commodity groups are as follows:

Exposure -/ Carcinogenic Risk

(mg/kg/day) (Exposure x Q,*)
Pineapple 0.0000004 8.99 x 1078
Sugarcane 0.0000996 2.19 x 107
" Corn 0.0000381 8.37 x 10
Sorghum 0.0000022 4.76 x 101
Wheat 0.0000003 6.18 x 10
Red Meats 0.0000093 2.05 x 107
Poultry 0.0000003 6.84 x 1077
Milk 0.0000421 9.27 x 10
Eqgs 0.0000058 1.28 x 103
Water @ 1 ppb 0.0000335 7.37 x 107
Water @ 3 ppb (MCL) 0.0001006 2.21 x 107

0.0003352 7.37 x 10

Water .€ 10 ppb

A detailed commodity contribution list with carcinogenic risk
is provided in Table 3. '

Risk Assessment: The health risk for exposing the U.S. population
to Atrazine is measured by comparing estimated daily exposure to
the RfD and by estimating the carcinogenic risk of this exposure.

By the first measure, the chronic dietary ri§k appears to be
relatively minimal. The overall U.S. population will be exposed to
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Atrazine at an estimated level of 4.0% of the RfD/day and the most
highly exposed sub-group (children (1-6 yrs)) at 9.9% of the
RfD/day.

By the second measure, carcinogenic risk, Atrazine at current
use levels presents a risk that is significantly greater than the
10" risk generally accepted as negligible by the Agency. Exposure
by water contamination at any level is an addition to a dietary
carcinogenic risk estimate greater than 4 x 107°.

It should be noted that the exposure analysis above, with
careful evaluations of percent crop treated and anticipated
residues cannot be considered an overestimate.

cc:DRES
Caswell # 063
Dietary Exposure Branch, HED
Toxicology, HED
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