


S T,
s £ 3
5 M e UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

% & WASHINGTON, D.C. 20460
P pROTE”
NOV |3 1892
MEMORANDUM PESTIGIDES AND TOXIC
SUBSTANCES

SUBJECT: Dietary Exposure Analysis and Carcinogenic Risk

Assessment for Cyanazine and Metabolites Using
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FROM: Stephen A. Schaible Jkpher Ndohaikl

Dietary Risk Evaluation Section
Science Analysis Branch/ HED (H7509C)

TO: Kathy Pearce
Special Review Branch
Special Review and Reregistration Division

(H7508W) W'Mﬂ/
THROUGH: James P. Kariya, Head

Dietary Risk Evaluation Szgtion/SAB

Health Effects Division

The Dietary Risk Evaluation Section was requested to perform
a chronic dietary exposure analysis and carcinogenic risk
assessment for cyanazine using anticipated residue information
generated by CBRS. This analysis is being performed as part of
the Special Review of triazines and more specifically is a risk

assessment for the cyanazine parent and the seven major
metabolites of the parent which contain the triazine ring.

Residue Information

Food uses included in this analysis were those for which
anticipated residues were supplied by Chemistry Branch II-
Reregistration Support (CBRS) in John Abbotts' memorandum titled
ncyanazine. Determination of Anticipated Residues", dated
9/22/92. Published tolerances exist for the uses of cyanazine on
corn grain, cottonseed, sorghum grain, and wheat grain, and are
listed in 40 CFR 180.307. In addition to these uses, anticipated
residues were supplied by CBRS for secondary residues in meat,
milk, poultry, and eggs; no tolerances are established under 40
CFR 180.307 for residues in animal commodities. The lack of
tolerances for animal commodities is considered a data gap by
CBRS, to be corrected through the reregistration process
(personal communication, John Abbotts, 11/5/92).

It should be noted that while the tolerances for cyanazine
presently in the CFR reflect the parent compound only, it is
OPP's position that the residues of concern for cyanazine are the
parent and all metabolites containing the triazine ring (Cover
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Memorandum, Cyanazine Registration Standard, E. Saito, 10/10/84;
R.B. Perfetti, 10/3/91). Residues given in the CBRS memo and
used in this analysis are for the combined residues of the
cyanazine parent and the seven major metabolites (five chloro and
two hydroxy) containing the triazine ring. The parent plus these
seven metabolites account for 90% or more of the total '
radioactive residue in plants (J. Abbotts, 9/22/92).

‘The inclusion of the metabolites in the anticipated residue
expression resulted in ARs being supplied for corn, cottonseed,
sorghum, and wheat which were larger than the tolerance values
listed for these commodities in the CFR. For this reason the
tolerance and the anticipated residue for these commodities are
not comparable, nor are the exposure and risk estimates which
result from use of these residues in the DRES analysis.
Tolerances required through reregistration are expected to
reflect the parent and all major plant metabolites of cyanazine
containing the triazine ring, instead of just the parent.

Percent of crop treated refinements used in the analysis
were supplied by the Biological and Economic Analysis Division
(BEAD) in an A. Jennings memo to D. Barolo dated 6/8/92 and a R.
Torla memo to S. Schaible dated 10/29/92. Though 100% crop
treated was assumed in the analysis for meat, milk, poultry, and
eggs, the anticipated residues supplied by CBRS reflect percent
of crop treated information for feed items. The anticipated
residues supplied by CBRS reflect field trial data, processing
studies, and/or metabolism data. A summary of the residue
information used in this analysis is attached as Table 1.

Toxicological Endpoint

The DRES chronic exposure analysis compared dietary exposure
from cyanazine to a Reference Dose (RfD) of 0.002 mg/kg body
weight/day, based on a no observed effect level (NOEL) of 0.2
mg/kg bwt/day and an uncertainty factor of 100. The RfD was
assumed for the analysis to be appropriate also for the
metabolites of cyanazine which contain the triazine ring
(personal communication with S. Dapson, 11/4/92). The NOEL is
taken from a two year feeding study in rats which demonstrated
decreased body weight gain in females and hyperactivity in males.
This RfD has been approved by the HED/RfD Peer Review Committee
(6/18/92), but has not yet been reviewed by the Agency RfD Work
Group. '

Cyanazine has been classified as a Group C (possible human)
carcinogen by the OPP Carcinogenicity Peer Review Committee. 1Its
upper bound carcinogenic potency factor (Q,*) was calculated to
be 8.4 x 10°! (mg/kg bwt/day)”' ("List of Chemicals Evaluated for
Carcinogenic Potential", R. Engler, 9/3/92). In the absence of
data indicating otherwise, this potency factor is assumed also to
be appropriate for the metabolites of cyanazine containing the
triazine ring (personal communication, K. Baetcke, 11/12/92).



Exposure Analysis

The DRES chronic exposure analysis used anticipated residues
and percent crop treated information to estimate the Anticipated
Residue Contribution (ARC) for the overall U.S. population and 22
population subgroups. These exposure estimates were then
compared to the RfD for cyanazine to calculate the chronic risk
from the evaluated uses. A summary of the ARCs and their
representations as percentages of the RfD are attached as Table
2.

The ARC for the overall U.S. population from residues of
cyanazine parent and seven metabolites containing the triazine
ring is 0.000029 mg/kg bwt/day, which represents 1.5% of the RfD.
None of the subgroups has an exposure which represents even 5% of
the RfD and the exposure to the highest exposed subgroup,
children aged one through six, is 0.000065 mg/kg bwt/day, or 3.2%
of the RfD. Based on these risk estimates, it is safe to say
that chronic (non-cancer) risk from cyanazine and its metabolites
of interest is minimal.

Though not the main focus of this analysis and not
comparable to the exposure estimates calculated in this analysis,
the chronic dietary exposure from published tolerances of
cyanazine parent on corn grain, sorghum, wheat grain, and
cottonseed is 0.000172 mg/kg bwt/day, or 9% of the RfD. This
exposure value was calculated assuming tolerance level residues
and 100% crop treated for the abovementioned commodities, and .
"does not include any exposure contributed by residues in animal
commodities.

Carcinogenic Risk

The upper bound carcinogenic risk for cyanazine and its
seven metabolites containing the triazine ring was calculated for
the overall U.S. population using the following relationship:

Upper bound carcinogenic risk = Dietary exposure (ARC) X Q.*

Based on a Q* of 0.84 (mg/kg/d%y)”, the resulting upper bound
carcinogenic risk was 2.5 x 10”. This risk reflects residues
for both the food uses listed in the CFR and secondary residues
found in meat, milk, poultry, and eggs. Carcinogenic risks
broken out by commodity or commodity group are listed in the
table on the following page.



Upper Bound Carcinogenic Risks from Cyanazine and Metabolites

Commodity[pommodity Group Cancer Risk
Corn 1.0 E~5
Meat 8.5 E-6
Poultry and Eggs 2.6 E-6
Wheat 1.9 E~-6
Milk 1.0 E-6
Sorghum 1.0 E-7
Cottonseed 7.8 E-8
Total 2.5 E-5

These upper bound carcinogenic risk estimates reflect
refinements in both the residue and percent of crop treated
information. Even with these refinements, the overall cancer
risk from cyanazine and metabolites exceeds the level that the
Agency usually considers negligible.

The largest contributor of risk is corn, both through the
raw agricultural commodity itself and through secondary residues
in meat, milk, poultry, and eggs resulting from use of corn as a
feed item. Corn feed accounts for 99% of the residues of
cyanazine and metabolites in beef cattle, 89% in dairy cattle,
and 94% in poultry (personal communication, J. Abbotts,
11/12/92). Using these numbers as a basis for calculation, a
cancer risk of 1.17 x 107 can be attributed to secondary
residues from corn of cyanazine and metabolites in meat, milk,
poultry, and eggs. The total risk from these commodities
considering all possible feed items having a tolerance is 1.2 x
105, so 97% of the overall risk from animal commodities can be
attributed to corn. The use on corn either directly or
indirectly accounts for 2.17 x 10" of the upper bound cancer
risk from this chemical.

A list of the cancer risk contributed by each commodity in
the analysis is attached as Table 3.

In addition to the upper bound cancer risk contributed
through food uses of cyanazine, it is probably reasonable to
assume that there is additional dietary risk contributed through
the presence of cyanazine and its triazine containing metabolites
in drinking water. Dietary exposure and cancer risk from
drinking water will be addressed at a later date as part of the
Special Review of triazines, but it should still be kept in mind
that there is likely to be a possibly substantial additional
cancer risk to that risk reported in this analysis for the
overall U.S. population. '

Attachments
cc: DRES M. Beringer (CCB)
CBRS Caswell # 188C

Tox I
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TOLERANCE ASSESSMENT SUMMARY FOR Cyanazine (Bladex) DATE: 10/28/92

USING ANTICIPATED RESIDUES
CASWELL #188C

ANALYSIS FOR POPULATION SUB-GROUP: U.S. POPULATION - 48 STATES

EXISTING ANTICIPATED RESIDUES (PUBLISHED ONLY)
RESULT IN AN ARC OF:
THE EXTSTING ARC IS EQUIVALENT TO:

NO NEW ANTICIPATED RESIDUES ARE IN THE FILE.

OTHER PENDING ANTICIPATED RESIDUES EXCLUDING THE
CURRENT NEW PETITION HAVE AN ARC OF:
THIS ARC WILL OCCUPY

If ALL PENDING ANTICIPATED RESIDUES (INCLUDING TH
CURRENT NEW PETITION) ARE GRANTED
THE RESULTANT ARC WILL BE:

THE TOTAL ARC WILL OCCUPY

ANALYSIS FOR POPULATION SUB-GROUP: NON-NURSING INFANTS (< 1 YEAR OLD)

- EXISTING ANTICIPATED RESIDUES (PUBLISHED ONLY)
RESULT IN AN ARC OF:
THE EXISTING ARC IS EQUIVALENT TO:

NO NEW ANTICIPATED RESIDUES ARE IN THE FILE.

OTHER PENDING ANTICIPATED RESIDUES EXCLUDING THE
CURRENT NEW PETITION HAVE AN ARC OF:
THIS ARC WILL OCCUPY

IF ALL PENDING ANTICIPATED RESIDUES (INCLUDING TH
CURRENT NEW PETITION) ARE GRANTED
THE RESULTANT ARC WILL BE:

THE TOTAL ARC WILL OCCUPY

ANALYSIS FOR POPULATION SUB-GROUP: CHILDREN (1-6 YEARS OLD)

EXTSTING ANTICIPATED RESIDUES (PUBLISHED ONLY)
RESULT IN AN ARC OF:
THE EXISTING ARC IS EQUIVALENT TO:

NO NEW ANTICIPATED RESIDUES ARE IN THE FILE.

OTHER PENDING ANTICIPATED RESIDUES EXCLUDING THE
CURRENT NEW PETITION HAVE AN ARC OF:
THIS ARC WILL OCCUPY

1F ALL PENDING ANTICIPATED RESIDUES (INCLUDING TH
CURRENT NEW PETITION) ARE GRANTED
THE RESULTANT ARC WILL BE:

THE TOTAL ARC WILL OCCUPY
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