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Action Reguested

Provide an analysis assessing dietary exposure and risk
resulting from the proposed use on lettuce, the proposed use on
grapes nationally (a regional registration on grapes already
exists) and the proposed increase in tolerance for tomatoes.
This analysis will incorporate updated percent crop treated
estimates supplied by BEAD in an E. Brandt memorandum dated
9/30/92, and anticipated residues for grapes, peppers, tomatoes,
and lettuce supplled by CBTS in N. Dodd memoranda all dated
9/27/93.

Discussion

1. Toxicological Endpoint: Dietary exposure calculated in this
analysis was compared to a Reference Dose (RfD) of 0.003
mg/kilogram body weight/day, based on a No Observed Effect Level
(NOEL) of 0.03 mg/kg bwt/day and an uncertainty factor of 10 to
account for intraspecies variability (G.Ghali memorandum,
11/23/93). The NOEL is taken from a 20 day feeding study in
humans which demonstrated as the effect decreased plasma
cholinesterase.

No conclusion has been reached concernlng neurotoxicity or
developmental toxicity expected from acute dietary exposure to
chlorpyrifos. The HED RfD Peer Review Committee has determined
that developmental as well as subchronic neurotoxicity studies
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should be conducted (G. Ghali, 11/23/93).

2. Residue Information: Food uses evaluated in this analysis
were the published tolerances for chlorpyrifos listed in the
Tolerance Index System (TIS); a pending tolerance on sugarcane;
the proposed uses on lettuce at 1.0 ppm (PP#4F3132) and grapes at
1 ppm (PP#3F2872); and the proposed increase in the tolerance for
tomatoes from 0.5 ppm to 1.0 ppm (PP#4F3008). It should be noted
that the proposed use on grapes was included in the analysis
despite the fact that the specific tolerance of 1 ppm has not yet
been requested by the petitioner. All data deficiencies for this
permanent tolerance have been resolved, but a revised Section F
proposing the tolerance of 1 ppm (instead of the 0.8 ppm
previously requested) is required before CBTS can recommend in
favor of the proposed use. A Debra Edwards’ memorandum to CBTS
staff dated 5/12/93 suggests the policy of initiating DRES runs
for petitions where residue data are sufficient but CBTS
‘recommendation has not been made. While specific language
recommending the DRES run is not found in N. Dodd’s 9/27/93 memo
on grapes, CBTS does support the decision to include the proposed
tolerance on grapes of 1 ppm in the DRES analysis (personal
. communication, Debra Edwards, 2/1/94). A pending tolerance with
expiration date for chlorpyrifos on pears, nectarines, peaches
and plums (fresh prunes) was changed to published for this
analysis, reflecting the publication of the final rule for this
petition (PP#4E4288) in the Federal Register. All tolerance
levels used in this analysis reflect the chlorpyrifos parent
only; tolerances for chlorpyrifos listed under 40 CFR 180.342 and
185.1000 (1992 edition) were not used in the analysis as most do
not yet reflect the separation of 3,5,6-trichloro-2-pyridinol
(TCP) from chlorpyrifos in the tolerance expression.

Updated percent crop treated information was supplied by
BEAD in an E. Brandt memorandum dated 9/30/92; this information
replaces percent of ¢rop treated estimates supplied in an E.
Brandt Preliminary Quantitative Usage Analysis (PQUA) dated
12/19/88. The high end estimates of percent of crop treated in
Table 1 of the 9/30/92 memo were the values used in the DRES
analysis. These estimates are sufficient to cover anticipated
market growth over the next five years (E. Brandt, 9/30/92). The
percent crop treated estimate for onions was applied to dry bulb
onions only, as that is the commodity group for which a tolerance
exists in TIS; specifically, this estimate was mapped to "onions,
dry bulb", "onions, dry", "shallots", and "garlic", the DRES
commodities to which the classification "dry bulb onions"®
applies, according to CFR 180.1(h) and DRES commodity maps. At
the suggestion of BEAD, the percent crop treated estimate for
"dry beans" was applied also to succulent beans in the DRES file,
instead of assuming the default DRES value of 100 percent. As-
usage on succulent beans did not show up in the survey data from
which BEAD created their estimates, it is reasonable to assume
that usage is on less than 5% of succulent beans (personal
communication with E. Brandt, 1/25/94). Estimates for cucumbers,
figs, pumpkins and okra were not supplied in the most recent BEAD
memo, though estimates exist in the DRES file from the 12/19/88



tolerances are greater than the existing uses in the file. So
that information about the published tolerances could be
preserved and the incremental increase in exposure due to the
proposed new tolerances could be accurately characterized,
multiple listings were entered in the DRES file for these uses.
For the proposed tolerance on lettuce, an incremental increase of
0.9 ppm was added to the file on top of the existing food
handling establishment tolerance of 0.1 ppm, so that the sum of
these two values equals the proposed tolerance of 1.0 ppm; for
grapes, an incremental increase of 0.5 ppm was added to the
existing tolerance of 0.5 ppm, resulting in a sum equal to the
proposed tolerance. And for tomatoes, a residue value of 0.5 ppm
was assigned to represent the proposed increase in tolerance in
the DRES file, so that the sum of the existing tolerance of 0.5
ppim and the proposed increase equals the proposed new tolerance
of 1.0 ppm.

" ARs for these commodities were handled in a similar fashion.
For lettuce, where an AR of 0.005 ppm exists in the file
(associated with the food handling establishment tolerance of 0.1
ppm), a value of 0.235 ppm was added to the AR column for the
proposed use, so that the sum of the two AR entries equals the
recommended AR of 0.24 ppm for lettuce. For tomatoes, each of
the recommended AR values (0.19 ppm for tomatoes, 0.006 ppm for
- tomato juice, and 0.02 ppm for tomato puree, paste, and catsup)
were evenly split between the existing use entry and the proposed
increase in tolerance entry, since the existing tolerance and the
proposed increase equal each other (0.5 ppm). For example, each
of the two entries for "tomatoes-catsup" was assigned an AR value
of 0.01 ppm, so that the two entries summed equal the recommended
AR of 0.02 ppm. This same method of evenly splitting the
recommended ARs between the existing and recommended uses was
done for grapes.

A summary of the residue information used in this analysis
is attached as Attachment 1. '

3. Exposure Analysis: The DRES routine chronic exposure analysis
used tolerance level residues and 100 percent crop treated to
estimate the Theoretical Maximum Residue Contribution (TMRC) for
the overall U.S. population and 22 population subgroups.
Anticipated residues and percent crop treated refinements were
used to calculate the Anticipated Residue Contribution (ARC) for
those same subgroups. The ARC is considered the more accurate
estimate of chronic dietary exposure. A summary of the TMRCs,
ARCs, and their representations as percentages of the RfD for the
U.S. population and the 22 subgroups is attached as Attachment 2.
In the absence of recommendation on whether or not an acute
exposure analysis for chlorpyrifos is appropriate, risk from
acute exposure to this chemical is not being characterized at
this time.

The ARCs for the U.S. populatlon and the highest exposed
subgroup (non-nursing infants less than 1 yr) from published and
proposed uses of chlorpyrifos are listed in the table on the ‘next
page. Units for the ARC estimates are mg/kg bwt/day.



PQUA; at the recommendation of E. Brandt, these "old" estimates
of percent crop treated were left in the file, instead of _
assuming the DRES default (personal communication, E. Brandt,
1/18/94). The percent crop treated estimate for lettuce was not
entered into the DRES file, as it is a market projection of a use
not yet publishéd in the Federal Register. For the same reason,
the percent crop treated estimate for grapes in Brandt’s memo was
not assumed for the proposed tolerance on grapes; the percent
crop treated estimate in Brandt’s memo reflects the regional use
of chlorpyrifos on grapes, instead of the proposed national use.
In addition, percent of crop imported estimates associated with
the soon to be published tolerance with expiration date on pears,
nectarines, peaches and plums were left in the file associated
with those entries specific to the pending tolerance. Percent
crop treated estimates for these commodities supplied in Brandt’s
most recent memo were assigned only to the published tolerance
entries in the file and not to the pending entries.

Anticipated residues (ARs) used in this analysis for apples,
citrus and poultry were supplied by Dietary Exposure Branch (now
the Chemistry Branches in HED) in a Debra Edwards memo dated
12/15/88. ARs for lettuce, grapes, tomatoes and peppers were
supplied in four N. Dodd memos to Dennis Edwards, all dated
9/27/93.

A tolerance of 0.1 ppm exists in 185.1000 for the use of
chlorpyrifos as a crack and crevice treatment in food handling
establishments; an anticipated residue of 0.005 ppm (representing
the limit of detection) for this use was supplied in a M. Flood
memo dated 6/28/90. This tolerance and AR were assumed for every
raw agricultural commodity (RAC) in DRES not already having a -
tolerance. If a tolerance existed for a RAC prior to the
inclusion in the file of the food handling establishment
tolerance, that was the residue used in the analysis, regardless
of whether or not the food handling establishment tolerance was
the higher value.. In general, the assumption is being made that
exposures from food use tolerances and the food handling
establishment tolerance are not additive; -that is, exposure in
the analysis should reflect one use or the other, but not the sum
-0of both uses.

The proposed increase in tolerance for tomatoes (from 0.5
ppm to 1.0 ppm) was already present in the DRES file prior to
this analysis, evidently entered during the analyses described in
J. Bazuin’s memo to Dennis Edwards dated 2/19/93. However, in
the last two analyses (J. Wintersteen to H. Jamerson, 10/23/93;
S. Schaible to Dennis Edwards, 12/6/93), the entries for the
proposed increase have been incorrectly mislabelled as being
"published" instead of "proposed", as well as being associated in
the file with PP#4F2999 instead of the correct petition number of
PP#4F3008. Though this means that chronic risk from published
uses has been slightly overestimated (and risk from pending uses
underestimated) in the last two analyses, overall chronic
exposure from food uses of this chemical in both of these
analyses was suitably below the RfD to be of no concern,
regardless of the error.

In the cases of lettuce, grapes, and tomatoes, the proposed



ARC Exbosure Estimates for Chlorpyrifos
e e e e e
Commodity Type U.S. population Non-nursing inf.
: (ARC) (%RfD) (ARC) ($RED)
Published uses 0.001031 | 34% 0.002838 95%
Proposed Uses , :
- lettuce 0.000008 1.8% 0.000001 0.03%
- tomatoes 0.000053 0.3% 0.000007 0.2%
- grapes 0.000006 0.2% 0.000004 - 0.1%
Total 0.001099 37% 0.002850 95%
A

There are several commodities for which lower tolerances
reflecting the crop-specific usage of chlorpyrifos were used in
- the analysis instead of the food handling establishment tolerance
of 0.1 ppm. Due to the fact that for these commodities the
higher legally allowable residue of 0.1 ppm was not used in the
analysis, the possibility exists that the calculated TMRCs could
be underestimates of exposure. However, underestimation of
exposure does not occur in the calculation of the ARCs, since
tolerance level residues used to calculate exposure for these
commodities are greater than the anticipated residue value of
0.005 ppm which was supplied as a refinement to the food handling
establishment tolerance (the higher of the two applicable residue
values was used in the ARC calculations, but not the TMRC
calculations).

Due to the assumptions that all foods included in DRES
through the food handling establishment tolerance contain
chlorpyrifos, and not just those foods actually consumed or
prepared at food handling establishments; and the assumption that
100% of all foods present in the DRES file through the food
handling establishment tolerance contain residues of
chlorpyrifos, the exposure and risk estimates arrived at in this
analysis are likely to be overestimates. Though these scenarios
are not likely, DRES feels it is more responsible to regulate on
the possibility of exposure, even if it results in probable
overestimation, until some means of refining the estimate can be
achieved. . ) o

- Despite these assumptions which probably result in
conservative estimation of exposure and risk, none of the
exposures for any of the population subgroups exceeds the RfD.
Given the exposure values calculated in this analysis, it appears
that chronic dietary risk from the existing, pending, and
proposed uses of chlorpyrifos is not of concern.

Attachments

cc: DRES, Tox 2, CBTS, Caswell # 219AA
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TOLERANCE ASSESSMENT SUMMARY FOR Chlorpyrifos DATE: 02/18/94
USING ANTICIPATED RESIDUES
. CASWELL #219AA
ANALYSIS FOR POPULATION SUB-GROUP: U.S. POPULATION - 48 STATES

EXISTING ANTICIPATED RESIDUES (PUBLISHED ONLY)

RESULT IN AN ARC OF: 0.001031  MG/KG/DAY
THE EXISTING ARC 1S EQUIVALENT TO: 34.377 % 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: 0.216 % OF THE ADI.
IF THE NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY) -

ARE APPROVED THE RESULTANT ARC WILL BE: 0.001038 MG/KG/DAY
THE NEW ARC WILL OCCUPY 34.593 % OF THE ADI.
OTHER PENDING ANTICIPATED RESIDUES EXCLUDING THE

CURRENT NEW PETITION HAVE AN ARC OF: 0.000061  MG/KG/DAY
THIS ARC WILL OCCUPY 2.049 % OF THE ADI.

IF ALL PENDING ANTICIPATED RESIDUES (INCLUDING THE
" CURRENT NEW PETITION) ARE GRANTED
THE RESULTANT ARC WILL BE: 0.001099  MG/KG/DAY
THE TOTAL ARC WILL OCCUPY 36.642 % OF THE ADI. ~

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

EXISTING ANTICIPATED RESIDUES (PUBLISHED ONLY)

RESULT IN AN ARC OF: : 0.002838  MG/KG/DAY
THE EXISTING ARC IS EQUIVALENT TO: 94.609 % OF THE ADI.
PROPOSED NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)

RESULT IN AN ARC OF: 0.000004  MG/KG/DAY
THESE NEW ANTICIPATED RESIDUES WILL OCCUPY: 0.136 % OF THE ADI.
IF THE NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)

.ARE APPROVED THE RESULTANT ARC WILL BE: 0.002842  MG/KG/DAY
THE NEW ARC WILL OCCUPY 94.745 % OF THE ADI.
OTHER PENDING ANTICIPATED RESIDUES EXCLUDING THE

CURRENT NEW PETITION HAVE AN ARC OF: - 0.000008 MG/KG/DAY
THIS ARC WILL OCCUPY 0.268 % OF THE ADI.

IF ALL PENDING ANTICIPATED RESIDUES (INCLUDING THE

CURRENT NEW PETITION) ARE GRANTED

THE RESULTANT ARC WILL BE: 0.002850  MG/KG/DAY
THE TOTAL ARC WILL occupyY 95.013 % OF THE ADI.

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

EXISTING ANTICIPATED RESIDUES (PUBLISHED ONLY)

. RESULT IN AN ARC OF: 0.002284  MG/KG/DAY
THE EXISTING ARC IS EQUIVALENT TO: 76.118 % OF THE ADI.
PROPOSED NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)

RESULT IN AN ARC OF: 0.000019  MG/KG/DAY
THESE NEW ANTICIPATED RESIDUES WILL OCCUPY: 0.634 % OF THE ADI.
IF THE NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)

ARE APPROVED THE RESULTANT ARC WILL BE: 0.002303  MG/KG/DAY
THE NEW ARC WILL OCCUPY 76.752 % OF THE ADI.
OTHER PENDING ANTICIPATED RESIDUES EXCLUDING THE

CURRENT NEW PETITION HAVE AN ARC OF: 0.000056 MG/KG/DAY
THIS ARC WILL OCCUPY 1.874 % OF THE ADI.

IF ALL PENDING ANTICIPATED RESIDUES (INCLUDING THE

CURRENT NEW PETITION) ARE GRANTED A

THE RESULTANT ARC WILL BE: 0.002359  MG/KG/DAY
THE TOTAL ARC WILL OCCuPY 78.625 X% OF THE ADI.



