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MEMORANDUM

SUBJECT: Avermectin on Tomatoes at 0.01 ppm (PP#9F3703):
Estimates of dietary exposure and risk.

FROM: James P. Kariya %&%
Dietary Risk Evaluat Section

Health Effects Division (7509C)

TO: George LaRocca/Adam Heyward, PM-13
Fungicide-Herbicide Branch
Registration Division (7505C)

Action requested N

Estimation of dietary exposure and risk due to proposed use
of Avermectin B, on tomatoes at 0.01 ppm. This appears to be a
broadening of the current tolerance on tomatoes, which applies to
"fresh tomatoes" only.

Toxicological endpoints

For chronic exposures, a Reference Dose (RfD) of 0.0004
mg/kg/day has been assigned to Avermectin based on a No Observed
Effect Level of 0.12 mg/kg/day in a two-generation rat
reproduction study in which decreased viability of pups
(decreased litter size and increased pup deaths) was observed.

An Uncertainty Factor of 300 was applied. This UF is higher than
is usually assigned when a NOEL is available. The Peer Review
Committee noted that "the greater uncertainty factor is supported
by the severity of the effects (pup death) and steep dose-
response ...." (Memorandum, R. Gardner to G. LaRocca and J.
Ellenberger, 7-8-93, entitled "Developmental and Reproductive
Toxicity Peer Review of Avermectin.")

Avermectin is a developmental toxicant in mice. The NOEL is
0.06 mg/kg/day for acute dietary exposures. The appropriate
Margin of Exposure to consider is 100. (Ibid.)

DRES is not aware of any carcinogenicity concerns for
Avermectin.

(VY. Recycled/Recyclable
Printed with Soy/Canola Ink on paper that
contalns at least 50% recycled fiber



Residues

Tolerances

The only raw agricultural commodity tolerance in the Code of
Federal Regulations (180.449) and the Tolerance Index System is
for fresh tomatoes at 0.01 ppm. A feed additive tolerance exists
for tomato pomace at 0.07 ppm (CFR 186.300), but this is not of
direct concern to DRES. It is relevant only inasmuch as tomato
pomace is a feed item and thus may affect the human diet through
meat and milk.

DRES has been informed that the time-limited tolerances
which expired on March 31, 1993 are being extended to April 1996
and should be considered when assessing dietary exposure and risk
(note from G. LaRocca to J. Kariya, 4-18-94). Thus, the
following time-limited tolerances were kept in the DRES input
file:

Citrus fruits......c.ccteeveeeees. 0.02 ppm
Citrus 0il.....ccveernncenescnaees 0.1 ppm
Cottonseed......ccccceevecceceesses 0.005 ppm

Cattle meat and meat byproducts... 0.02 ppm
Milk...IllC'..'.l.'..........'.... 00005 ppm

(The feed additive tolerance of 0.1 ppm on dried citrus pulp was
also assumed to be extended, although this affects human dietary
exposure only through the meat and milk tolerances noted above.)

The time-limited meat and milk tolerances associated with
the citrus tolerance are expected to be sufficient to cover
residues resulting from use of tomato pomace as a feed item
(memorandum, S. Willett to G. LaRocca/A. Heyward, 4-22-91).

The citrus oil tolerance was applied to the DRES items
related to citrus peel, since there are no items specific to
citrus oil. Note that this is a change from previous DRES runs
on Avermectin, where the 0.02 ppm tolerance for citrus fruits had
been mistakenly used.

A tolerance of 0.02 ppm on strawberries is pending
(PP#0F3880).

A tolerance of 0.05 ppm on celery is also pending
(PP#8F3649). The term "celery" was interpreted by DRES to be the
general category "celery" described in CFR 180.1(h) rather than
the specific commodity "celery". As a consequence, the Raw
Agricultural Commodity (RAC) "fennel" was included in the dietary
exposure and risk analysis. This is a change from previous DRES
runs, in which fennel had not been considered. Both RACs are
marked "approved" in the DRES file. (The assumption has no
practical consequence since there is currently no consumption
estimate for fennel.)



This DRES analysis pertains to the tolerance of 0.01 ppm on
tomatoes which was recommended by Chemistry Branch/Tolerance
Support (memorandum, Stephanie H. Willett to G. LaRocca/A.
Heyward, 5-4-90). Since tomatoes with avermectin residues could
be used for processing if -this tomato petition is approved, the
DRES items related to processed tomato items were included in the
analysis as "approved" items. (Note that at the time of the last
DRES run, DRES was unaware that the previous tomato tolerance was
limited to "fresh tomatoes", and therefore included all tomato
items in the exposure and risk analysis. Changing the items to
"new" from "published" keeps the DRES file in line with the
actual state of Avermectin tolerances.)

Anticipated Residues

There are two sets of Anticipated Residues for Avermectin:
one set applies to chronic exposures, and one set applies to
acute exposures.

ARs for chronic exposure

The following values were obtained from a memo by V.F. Boyd
to J.R. Tomerlin dated 6-29-89 and entitled "PP#8F3592/FAP#8H5550
- Avermectin B; (Abamectin) on Citrus - Anticipated Residues of
Avermectin in Citrus Juice and Milk - Chronic Exposure":

citrus (whole fruit) .....cccecveveeeee. 0.012 ppm
citrus juice ....... it eiettenenaes. 0.006 ppm
cottonseed ............. ceressescscssecess 0.001 ppm

DRES’ default concentration factors for citrus juices were ¢
turned off because there are specific Anticipated Residues for
juices. :

Note that the Anticipated Residue for milk which was given
in Boyd’s 6-29-89 memo was not used. This is because the feed
items considered when deriving the AR were cottonseed and citrus
pulp; tomato pomace was not considered at the time the AR was
derived. Since tomato pomace is listed in the "Pesticide
Assessment Guidelines, Subdivision O" (EPA-640/9-82-023, October
1982) as a possible feed item for cattle, it was not considered
appropriate to use the 1989 ARs for milk in the absence of
specific directions from Chemistry Branch on this matter. This
is a change from previous DRES runs, in which the AR for milk had
been mistakenly used even after the tomato feed-item tolerance
had been approved.

ARs for acute exposure

Anticipated Residues for acute exposure were obtained from
memoranda dated 9-23-92 and 9-24-92 from Debra Edwards to J.
Kariya. Specifically, the following values were used:



orange pulp......ccceeesss.. 0.003 ppnm
-orange juice....... seessssss 0.01 ppm
orange peel.....ccceceeeeee. 0.07 ppm
grapefruit pulp......¢cec.... 0.003 ppm
grapefruit juice....c....... 0.01 ppm

Again, because there are specific Anticipated Residues for
juice, the concentration factors that DRES normally uses when
assessing residues that apply to the whole fruit were ignored.

As in the chronic Anticipated Residue analysis, the acute
ARs for milk that are cited in the 9-23-92 memo were not used
because they did not consider tomato pomace as a possible feed
item. Milk was assessed at the tolerance value of 0.005 ppm.
This is a change from previous DRES runs, in which the milk AR
value had been mistakenly used even though the use on tomatoes as
a feed item had been approved.

Results

Assuming tolerance level residues

Using tolerance-level residues and assumptions that 100% of
every crop to which Avermectin may be applied is treated, the
total Theoretical Maximum Residue Contribution (TMRC) for the
general population and the two most highly exposed subgroups in
DRES are as follows (as percents of RfD):

Publ ished Processed All published,

tols only tomatoes only approved, new
General populatioN.ccccccocsccscacoscnsaan 34.6% ? 36.1%
Non-nursing infants less than 1 year old.. 115.2% ? 116.0%
Chitdren 1 through 6 years old.....ccvenns 87.9% ? 90.7%

The TMRC from processed tomatoes alone has not been
calculated. However, it is less than 1.7%, 0.8%, and 2.8% of the
RfD for the respective subgroups. (These percents of the RfD are
the TMRCs for celery, strawberries, and processed tomatoes
combined.)

Acute toxicity assuming tolerance-level residues has not
been evaluated. .

Assuming anticipated residues

.

Using anticipated residues (and 100% crbp treatment), the
results are as follows, for chronic exposure (as percents of
RfD):

Published Processed All published,

tols only tomatoes only approved, new
General population..cceciveeccennsrencanss 24.8% 0.8% 26.5%
Non-nursing infants less than 1 year old.. 94.3% 0.3% 95.1%

Children 1 through 6 years old............ 61.5% 1.5% 64.2%



The Anticipated Residue Contribution (ARC) from processed
tomatoes alone is < 0.000003 mg/kg/day, 0.000001 mg/kg/day, and
0.000006 mg/kg/day for the respective subgroups. This represents
the incremental difference between the existing tolerance on
fresh tomatoes and the proposed tolerance on all tomatoes.

For acute exposure, high-end exposure to females 13 years or
older (the standard DRES subpopulation which most closely
approximates the population of concern, which is "women of
childbearing age") is expected to result in a Margin of Exposure
(defined as the ratio of the No Observed Effect Level to the
expected exposure) of 167 when all uses (published, approved, and
new) are considered.

Discussion

Analyses using anticipated levels of avermectin residues
(rather than tolerance levels) suggest that the proposed use on
tomatoes at 0.01 ppm will not cause exposure to exceed the
maximum levels which the Agency generally believes are not 1ikely‘
to be associated with effects from either acute or chronic
exposure. Specifically, exposures are expected to be below 100%
of the Reference Dose for chronic effects, for all standard
subgroups which the Dietary Risk Evaluation System evaluates.

The Margin of Exposure for high-end exposure for females 13 years
and older is approximately 167, which means that the No Observed
Effect Level is approximately 167 times higher than the exposure
that women exposed to high levels of Avermectin are expected to
receive. The Agency is generally not concerned as long as the
NOEL is at least 100 times the expected exposure.

It should be noted that the tolerances for meat and milk are
time-limited. If the tolerances change, or are not granted
permanently, the exposure and risk estimates are likely to
change. DRES notes that tolerances for meat and milk should
always be made permanent when feed item tolerances are made
permanent, to avoid the possibility that the tolerances on meat
and milk might expire even though the pesticide can legally be
used on feed items.

It should also be noted that the % RfD for non-nursing
infants is only slightly below 100. Further tolerances for
Avermectin are likely to push the exposure estimate above the
RfD. Registration Division may want to ask Chemistry Branch to
estimate Anticipated Residues for milk which include
consideration of tomato-based feed items. Anticipated Residues
for chronic exposure should be separated from Anticipated
Residues for acute exposure.

cc: DRES, Caswell 063AB, Tox I, CBTS
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TOLERANCE ASSESSMENT SUMMARY FOR Avermectin B1 DATE: 05/06/94
USING ANTICIPATED RESIDUES
CASWELL #063AB
ANALYSIS FOR POPULATION SUB-GROUP: U.S. POPULATION - 48 STATES

EXISTING ANTICIPATED RESIDUES (PUBLISHED OMLY)

RESULT IN AN ARC OF: 0.000099  MG/KG/DAY
THE EXISTING ARC IS EQUIVALENT TO: 24.802 % OF THE ADI.
PROPOSED NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)
RESULT IN AN ARC OF: 0.000003  MG/KG/DAY Procgsseot torredie
THESE NEW ANTICIPATED RESIDUES WILL OCCUPY: 0.767 % OF THE ADI.
IF THE NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)
ARE APPROVED THE RESULTANT ARC WILL BE: 0.000102  MG/KG/DAY
THE NEW ARC WILL OCCUPY 25.569 X OF THE ADI.
OTHER PENDING ANTICIPATED RESIDUES EXCLUDING THE
CURRENT NEW PETITION HAVE AN ARC OF: 0.000004  MG/KG/DAY ce\e%
THIS ARC WILL OCCUPY 0.938 % OF THE ADI. o ectieL

IF ALL PENDING ANTICIPATED RESIDUES (INCLUDING THE

CURRENT NEW PETITION) ARE GRANTED

THE RESULTANT ARC WILL BE: 0.000106  MG/KG/DAY
THE TOTAL ARC WILL occupyY 26.507 X OF THE ADI.

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

EXISTING ANTICIPATED RESIDUES (PUBLISHED ONLY)

RESULT IN AN ARC OF: 0.000377  MG/KG/DAY .
THE EXISTING ARC 1S EQUIVALENT TO: 94.309 X% OF THE ADI.
PROPOSED NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)

RESULT IN AN ARC OF: 0.000001 MG/KG/DAY
THESE NEW ANTICIPATED RESIDUES WILL OCCUPY: 0.347 % OF THE ADI.
IF THE NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)

ARE APPROVED THE RESULTANT ARC WILL BE: 0.000379  MG/KG/DAY
THE NEW ARC WILL OCCUPY 94.656 X OF THE ADI.
OTHER PENDING ANTICIPATED RESIDUES EXCLUDING THE

CURRENT NEW PETITION HAVE AN ARC OF: 0.000002  MG/KG/DAY
THIS ARC WILL OCCUPY 0.429 X OF THE ADI.

IF ALL PENDING ANTICIPATED RESIDUES (INCLUDING THE

CURRENT NEW PETITION) ARE GRANTED

THE RESULTANT ARC WILL BE: 0.000380  MG/KG/DAY
THE TOTAL ARC WILL OCCUPY 95.085 % OF THE ADI.

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

EXISTING ANTICIPATED RESIDUES (PUBLISHED ONLY)

RESULT IN AN ARC OF: 0.b00246 MG/KG/DAY
THE EXISTING ARC IS EQUIVALENT TO: 61.463 X OF THE ADI.
PROPOSED NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)

RESULT IN AN ARC OF: 0.000006 MG/KG/DAY
THESE NEW ANTICIPATED RESIDUES WILL OCCUPY: 1.485 X OF THE ADI.
IF THE NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)

ARE APPROVED THE RESULTANT ARC WILL BE: 0.000252  MG/KG/DAY
THE NEW ARC WILL OCCUPY 62.948 X OF THE ADI.
OTHER PENDING ANTICIPATED RESIDUES EXCLUDING THE

CURRENT NEW PETITION HAVE AN ARC OF: 0.000005  MG/KG/DAY
THIS ARC WILL OCCUPY 1.298 % OF THE ADI.

IF ALL PENDING ANTICIPATED RESIDUES (INCLUDING THE

CURRENT NEW PETITION) ARE GRANTED

THE RESULTANT ARC WILL BE: 0.000257 MG/KG/DAY
THE TOTAL ARC WILL OCCUPY 64.246 X OF THE ADI.

/0
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