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MEMORANDUM
SUBJECT: Chlorpyrifos Dietary Exposure Analysis:

Anticipated Residues on Wheat, Separation of
Trichloropyridinol (TCP) From the Tolerance
Expression, and Increase in Tomato Tolerances

: L * (
FROM: John B. Bazuin, Jr. . d)“.
HED/SACB/DRES (H7509C) ? 15 fs‘bL#AAA/\ ‘

THROUGH : James P. Kariya, Chief o?wzgggh/
Dietary Risk Evaluation Sec
Health Effects Division (H7509C)

TO: Dennis Edwards, PM 19
Insecticide~Rodenticide Branch
Registration Division (H7505C)

A, ACTIONS REQUESTED

This analysis presents, in stepwise fashion, the

effects of several different Chlorpyrifos dietary exposure i

analysis requests. Initially, Registration Division
requested an analysis of the dietary exposure/risk impact of
the addition of anticipated residue data for Chlorpyrifos
on/in Wheat of 0.034 ppm for Wheat Grain, 0.09 ppm for Wheat
Bran, and 0.005 ppm for Wheat Flour. The results of this
analysis left two child subgroups a little above the RfD, so
guidance on how to proceed was requested of Toxicology
Branch 2. Before final guidance was received from Tox.
Branch 2, however, an additional request, to analyze the
changes resulting from separation of the Chloropyrifos
metabolite Trichloropyridinol (TCP) from the tolerance
expression, and also another request, to analyze the dietary
impacts resulting from the increase in the tolerance for
Tomatoes from 0.5 to 1.0 ppm, were also received from
Registration Division. The Tomato dietary exposure impacts
of the tolerance increase request were, additionally,
analyzed both before and after the impacts of the separation
of TCP from the tolerance expression were considered.
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METHODS AND ASSUMPTIONS

1. Toxicological Endpoint

These routine chronic DRES analyses used a Reference
Dose (RfD) of 0.003 mg/kg body weight per day, based on a No.
Observed Effect Level (NOEL) of 0.03 mg/kg bodyweight per
day and an Uncertainty Factor of 10. The NOEL is based on a
20-day human feeding study that demonstrated decreased
plasma cholinesterase as the endpoint effect. This value
has been approved by the HED (2/21/86) and by the Agency
(3/11/86) reference dose committees. :

2. Residue Information

Food uses evaluated include published tolerances from §
40 CFR 180.342, § 40 CFR 185.1000, and the Tolerance Index
System (TIS), modified in many cases by percent~-crop-treated
data and/or anticipated residues (both contained in a
memorandum dated 21 December 1988 from Susan Stanton to
Charles W. Kent and Dennis Edwards and a second memorandunmn,
dated 29 March 1989, from Susan Stanton to Joanne Edwards
and Albin Kocialski; percent crop treated data developed by
BEAD). All other commodities in the vocabulary that were
not already covered by specific tolerances were also present
for Chlorpyrifos at a tolerance of 0.1 ppm and an
anticipated residue of 0.005 ppm, the result of a general
tolerance for residues from use at food handling
establishments (§ 40 CFR 185.1000).

a. Data Quality Control

As is usual, the data that were already in DRES
were checked, to make sure that they portrayed the
available tolerance data as accurately as possible.
Also as usual, some adjustments were needed before the
new tolerance data were added. The adjustments were:

i. The commodity "Blueberries" was present in

the database at the food-handling establishment
tolerance and anticipated residue level but was
found to actually have a specific tolerance of 2.0
ppm for Chlorpyrifos (see § 40 CFR 180.342). The
Blueberry tolerance and anticipated residue for
Chlorpyrifos were therefore both increased to 2.0

ppn.

ii. Both TIS and the CFR contain both the group
commodity "Legume Vegetables, Succulent or Dried
(Except Soybeans)", at a tolerance of 0.1 ppm and
the individual legume vegetables "Beans, Lima" and
"Beans, Snap", at tolerances of 0.05 ppm. The
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result of this is that Snap Beans and Lima Beans
are published as having two, different Chlorpy-

- rifos tolerances. This problem was referred to
Mike Metzger of Chemistry Branch. Mike informed
us that this situation was an error and needed to
be corrected. In the meantime, he also informed
us, we should use the highest tolerance that
applied (0.1 ppm, in this case) since it was the
legally enforceable one. The DRES database was
changed to reflect this opinion.

Some other notes about the Chlorpyrifos data in
DRES, TIS and the CFR follow:

i. TIS also has the commodities "Citrus, oil",
"Citrus, Pulp, Dried", "Feijoa", "Sapote, White" ,
and "Sorghum, Milled Fractions" but these do not
occur in DRES or in the food consumption data
currently being used by DRES. Thus, they could
not be used in the analysis.

ii. Both TIS and the CFR contain both the group
commodity "Tree Nuts" and also the individual Tree
Nut' commodities "Almonds" and "Walnuts™. 1In this
case the tolerances for each are 0.2 ppm, so no
database adjustments were necessary. However,
this still appears to be an error condition and
should be corrected to whatever is the appropriate
configuration. A similar problem exists at the
group level between "Seed and Pod Vegetables" and
"Legume Vegetables, Dry and Succulent (Except
Soybeans)", which overlap considerably in the RACs
they contain. Though the tolerance for Chlorpyri-
fos in/on each is 0.1 ppm, the situation should
still be corrected by eliminating one of the two
groups and making sure that the non-overlapping
. commodities in the other group are added to TIS
’ and the CFR.

The residue data that were used in this analysis
are presented in Attachment 1.

b. Wheat and Wheat Processed Products Anticipated
Residues ’

Next, the Wheat agricultural tolerances (but not
the Wheat food handling establishment tolerances) for
Chlorpyrifos were changed to 0.034 ppm for "Wheat -
Rough" and "Wheat - Germ" (the DRES translations of



"Wheat Grain"), to 0.09 ppm for "Wheat - Bran", and to
0.005 ppm for "Wheat - Flour" and a second analysis was
performed. These anticipated residues were contained
in an undated memorandum from Michael T. Flood that was
received in DRES on 11 August 1992.

The residue data that were used in this analysis
can be seen in Attachment 3.

c. Changes Resulting From Separation of the
Trichloropyridinol (TCP) Metabolite of
Chloropyrifos From the Tolerance Expression

Third, a large number of changes in tolerances was
made as a result of a pair of memoranda from Michael T.
Flood that detailed the effects of the separation of
the TCP metabolite of Chlorpyrifos from the tolerance
expression. The memoranda were dated 8 and 21 January
1993. The 8 January 1993 memorandum reports on a
Chlorpyrifos ear tag residue transfer study performed
by DowElanco and presents numerous proposed tolerance
changes that are contained in a revised Section F
submitted by DowElanco. However, CBTS recommended
against the revised tolerances in this memo on grounds
that the proposed Cattle Fat tolerance was' inadequate
and that data gaps for seveéral other tolerances still
existed. The 21 January memorandum indicates that yet
another revised Section F for Chlorpyrifos had been
received from DowElanco. It raised the Cattle Fat
tolerance to 0.3 ppm and deleted the tolerances for
which data gaps existed. The deleted tolerances
included Sorghum Grain, Sunflower Seeds, Fresh (Sweet)
Corn, and Corn Oil. As a result of these Section F
revisions CBTS recommended for the remaining tolerance
changes. The changes in the DRES data for Chlorpyrifos
made as a result of the data in this memorandum were:

Commodity 0ld Tol. New Tol. old A.R. New A.R.
Bananas 0.5 ppm 0.1 ppm 0.1 ppm 0.1 ppm
(w/o Peel)
Broccoli 2.0 " 1.0 " 0.1 " 0.1 "
Brussels 2.0 " 1.0 " 1.0 " 0.1 "
Sprouts
Cabbage 2.0 " 1.0 " 1.0 " 1.0 "
Cattle, 0.2 " 0.3 " 0.2. 0.2 "
Fat :
Cattle, 2.0 " 0.05 ¢ 0.2 " 0.05
Meat and
Meat By-
products



Commodity

Cauliflower
Cherries
Chinese
Cabbage
Corn,
Field,
Grain
Cottonseed
Cucumbers
Eggs
Figs
Goats, Fat
Goats, Meat
and Meat
Byproducts
Hogs, Fat
Hogs, Meat
and Meat
Byproducts
Horses,
Meat, Fat
and Meat
Byproducts
Legume
Vegeta-
bles, Suc-
culent or
Dried (Ex-
cept Soy-
beans)
Milk, Fat
Milk, Whole
Nectarines
Peaches
Peanuts
Pears
Plums
(Fresh
Prunes)
Poultry,
Meat, Fat,
and Meat
.Byproducts
(Incl.
Turkeys)
Pumpkins
Radishes
Rutabagas
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Commodity 0ld Tol. New Tol. 0ld A.R. New A.R.

Sheep, Fat 1.0 " 0.2 " 1.0 " 0.2 "
Sheep, Meat 1.0 " 0.05 n 1.0 " 0.05 n
and Meat
Byproducts
Soybean 0.5 " 0.3 " 0.3 " 0.3 "
Grain
Strawber- 0.5 ppnm 0.2 ppnm 0.2 ppm 0.2 ppm
ries ‘
Sweet 0.1 " 0.05 » 0.05 " 0.05
Potatoes
Turnip 1.0 " 0.3 " 0.3 " 0.3 "
Greens :
Turnips 3.0 " 1.0 " 1.0 " 1.0 "
Mint 0il 10.0 " 8.0 " 8.0 n 8.0 "
Peanut 0il 1.5 " 0.4 " 0.4 " 0.4 "

Most of the above changes had the effect of
lowering the commodities' tolerances to the same level
as their (preexisting) anticipated residues. 1In some
cases, however, the proposed new tolerances were lower
than the preexisting anticipated residues. This
occurred primarily with meat and milk commodities. In
these cases both the tolérances and the anticipated
residues were reduced to the levels of the proposed new
tolerances. The only commodity whose tolerance was
increased was Cattle, Fat. The commodities that were
deleted by DowElanco were retained in the DRES
Chlorpyrifos files with the same tolerances and
anticipated residues, on the advice of Dennis Edwards,
because they are still in § 40 CFR 180.342 and § 40 CFR
185.1000 and it is unclear what their final disposition
will be as reregistration progresses.

The separation of TCP from the tolerance expres-
sion also required that a few other changes be made in
the Chlorpyrifos files because of the wording in § 40
CFR 180.342. Blueberry tolerances and anticipated
residues were lowered to 1.0 ppm from 2.0 ppm, Date
tolerances and A.R.s were lowered to 0.3 ppm from 0.5
ppm, and Leek tolerances and A.R.s were lowered to 0.2
ppm from 0.5 ppm because these are the limits for
Chlorpyrifos alone that are specified in the CFR.

For the commodities listed above, where conversion
from Residue Chemistry commodities to DRES commodities
is not straightforward, here is how the commodity
conversion was done.



Chemist Commodit
Cattle, Meat Byproducts

Corn, Grain

Cottonseed

Eggs

Goats, Meat Byproducts
Hogs, Meat Byproducts

Horses, Meat, Fat, and
Meat Byproducts

Legume Vegetables, Succu-
lent or Dried (Except
Soybeans)

DRES Commoditv(ies
Cattle, Meat Byproducts
Beef (Organ Meats)-Other
Beef-Kidney

Beef-Liver

Corn, Grain-Endosperm
Corn, Grain-Bran

Corn Sugar

Cotton, Seed, 0il
Cotton, Seed, Meal

Eggs

Eggs-White Only
Eggs-Yolk Only

Goats, Meat Byproducts
Goats (Organ Meats) -Other
Goats-Kidney
Goats-Liver

Hogs, Meat Byproducts
Hogs, Organ Meats-Other

‘Hogs, Kidney

Hogs, Liver
Horses (All or
Unspecified)
Beans-Dry-Black-eyed
Peas (Cowpeas)
Beans-Dry-Broad Beans
(Mature Seed)
Beans-Dry-Garbanzo
(Chick Peas)
Beans-Dry-Great Northern
Beans-Dry-Hyacinth
(Mature Seeds)
Beans-Dry-Kidney
Beans-Dry-Lima
Beans-Dry-Navy
Beans-Dry-Other
Beans-Dry-Pigeon Peas
Beans~Dry-Pinto
Beans-Succulent-Broad
Beans (Immature Seed)
Beans-Succulent-Green
Beans-Succulent-Hyacinth
(Young Pods)
Beans-Succulent-Lima
Beans-Succulent-Other
Beans-Succulent-Yellow
Wax



Chemistry Commodity DRES Commodityv(ies

Legume Vegetables, Succu- Beans-Unspecified
lent or Dried (Except Carob
Soybeans). (cont.) Lentils-Split

Lentils-Whole
Mung Beans (Sprouts)
Peanuts-0il

Peanuts-Whole
Peas, Garden~Green Imma-
ture
Peas, Garden-Mature
Seeds, Dry
Milk, Whole Milk, Non-fat Solids
: Milk Sugar (Lactose)
Poultry, Meat, Fat, and Chicken
Meat Byproducts - Turkey
Poultry, Other
Radishes + Radishes, Roots
Rutabagas Rutabagas, Roots
Sheep, Meat and Meat Sheep, Meat Byproducts
Byproducts Sheep (Organ Meats) -Other

Sheep, Kidney
Sheep, Liver
Sheep, Meat
Soybean, Grain Soybeans-0il
Soybeans
Soybeans-Mature, Seeds
Dry
Soybean Flour
Soybeans, Sprouted Seed
Mint 0il Peppermint, 0il
Spearmint, 0il

The residue data that were used in this analysis
appear in Attachment 5.

“a. Increase in Tomato Tolerances (and Anticipated
Residues) After Incorporation of the TCP
Separation Changes into the Analysis

Fourth, the Tomato tolerance increase was analyzed
after the impacts of the separation of TCP from the
tolerance expression were analyzed. To do so, all
Tomato tolerances--and anticipated residues, which are
the same as the Tomato tolerances--in the DRES
Chlorpyrifos files were changed from 0.5 ppm to 1.0 ppm
as a result of a Leung Chung memorandum dated 12
January 1993. The proposed new value was contained in
another revised Section F submitted by DowElanco in
response to correspondence with OPP concerning several
of the Chlorpyrifos tolerances.



The tolerance and anticipated residue figures used
in this analysis are stated in Attachment 8.

e. Increase in Tomato Tolerances (and Anticipated
Residues) Before Incorporation of the TCP
Separation Changes into the Analysis ‘

This last analysis was performed as a what-if type
of analysis, to see what the effect of denial of the
proposed separation of the TCP metabolite from the
tolerance expression, coupled with acceptance of the
proposed increase of Chloropyrifos Tomato tolerances
from 0.5 ppm to 1.0 ppm, would be. To perform this
analysis the Chlorpyrifos files in DRES were returned
to the same configurations they had been in during the
Wheat anticipated residues analysis. Then the Tomato
tolerances and anticipated residues in the DRES
Chloropyrifos files were increased from 0.5 ppm to 1.0
ppm, just as they had been for the previously-described
Tomato tolerance/anticipated residue analysis. :

The tolerances and anticipated residues used in
this analysis are presented in Attachment 11.

3. Chronic Exposure Analysis

Each of the DRES chronic exposure analyses that is
reported here used tolerance-level residues and treatment of
100% of each crop to estimate the Theoretical Maximum
- Residue Contribution (TMRC) for the overall U.S. population
and for 22 population subgroups.

Each analysis, however, made various assumptions about
the different commodities in which Chlopyrifos may legally
appear in the process of calculating the Anticipated Residue
Contribution (ARC), a more refined estimate of exposure and
risk than the TMRC:

a. Some commodities were assumed to have tolerance-
level residues and 100% of the crop treated.

b. Other commodities were assumed to have tolerance-
level residues but a percentage of less then 100%
(and sometimes as low as 1%) of the crop treated.

c. Still other commodities used anticipated residues
and 100% of the crop treated.

d. Another group used anticipated residues and a
percentage of the crop treated that was less than
100%. '



e. - All other commodities in the vocabulary were
- present at the food handling tolerance and
anticipated residue levels.

RESULTS
1. Data Clean-up and Analysis

The post-clean-up data produced high TMRCs, with the
U.S. population and its 22 analyzed subgroups each having an
estimated exposure to Chlorpyrifos in the diet of between
about 270 and 910% of the RfD. However, when the ARC was
calculated the U.S. population as a whole had an estimated
exposure to Chlorpyrifos in the diet of only about 0.002129
mg/kg bodyweight per day, or about 71.0% of the RfD. Of the
22 analyzed U.S. population subgroups, all but three had
estimated dietary exposures to Chlorpyrifos of less than 80%
of the RfD. The other three subgroups, however, had
estimated exposures that exceeded the RfD:

= Children (One to Six Years 01d) : 156.4% RfD

- Non-nursing Infants (Less Than One Year 136.3% RfD
014)

- Children (Seven to Twelve Years 01d) 108.8% RfD

See Attachment 2 for the summary results of this
analysis of the U.S. population and all subgroups.

The commodities that contributed the most to the overall
dietary exposures of the U.S. population and the three
subgroups with the highest exposure estimates are presented
below. -

a) U.S. Population

Wheat 23.5% RfD
Milk 11.9% »
Pork 10.6% "
Beef 10.3% "
TOTAL 56.3% RED

b) Children (One to Six Years 01d)

Wheat 52.6% Rf
Milk 34.4% "
Pork 19.9% v
Beef 18.6% "
Apples 8.3% "
Beet Sugar _6.8% v

TOTAL 140.6% RfD
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c) Non-nursing Infants (Less Than One Year 0ld)

Milk 59.8% RfD
Apples 20.7%
Wheat 17.3% 0
Pork 10.1% »
Beef ’ 9.5%
Blueberries 5.4% "

TOTAL ~ 122.8% RED

d) Children (Seven to Twelve Years 0ld)

Wheat 38.5% RfD
Milk 21.4% n
Beef 14.6% v
Pork 14.1% n
Beet Sugar 4.8% "
TOTAL 93.4% RfD

2. Addition of Wheat Anticipated Residues-

Following the addition of anticipated residues for
Wheat and its fractions to the Chlorpyrifos file the
analyses still produced the same high TMRCs as had been
encountered after the clean-up work. This is because the
tolerance data had not changed. The ARCs for the U.s.
population and its subgroups were substantially reduced,
however, by the addition of the anticipated residues for
Wheat. The ARC for dietary exposure to Chlorpyrifos of the
U.S. population as a whole was estimated as being only about
0.001443 mg/kg bodyweight per day, or 48.1% of the RfD. of
the 22 analyzed U.S. population subgroups, all but two had
estimated dietary exposures to Chlorpyrifos of less than 75%
of the RfD. The other two subgroups, however, had estimated
exposures that still exceeded the RfD:

- Non-nursing Infants (Less Than One Year old) 119.6% RfD
- Children (One t6 Six Years 01d) 105.3% RfD
The contribution of the same commodities that were
detailed in § C.1. of this memorandum to the overall dietary
exposures of the U.S. population and the same three

subgroups are presented below.
a) U.S. Population

Wheat 0.6% RfD

Milk _ 11.9%
Pork 10.6% v
Beef . 10.3% "
TOTAL 33.4% RfD
11
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b) Children (One to Six Years 01d)

Wheat 1.4% RfD-
Milk 34.4% "
Pork 19.9% ¢
Beef 18.6% " )
Apples 8.3% o
Beet Sugar 6.8% "
TOTAL 89.4% RfD

c) Non-nursing Infants (Less Than One Year 01d)

Milk 59.8% RfD
Apples 20.7% "
Wheat , 0.5% "
Pork 10.1% ¢
Beef 9.5% "
Blueberries 5.4% "
TOTAL 106.0% RfD
d) Children (Seven to Twelve Years 01ld) ‘ a
Wheat 1.0% RfD
Milk 21.4% "
Beef - 14.6% "
Pork - 14.1%. "
Beet Sugar 4.8% "
TOTAL 556.9% RfD

Subsequent analyses did not interact with the changes
that resulted from the addition of Wheat anticipated
residues to the Chlorpyrifos anticipated residue file. The
changes in tolerances and anticipated residues that resulted
from the separation of Trichloropyridinol from the tolerance
equation did not affect any Wheat tolerances or anticipated
residues. The changes made to the Tomato tolerances and
anticipated residues in the Tomato tolerance increase
analyses also, of course, produced no change in the Wheat
tolerances and anticipated residues. Thus, the Wheat
anticipated residue analysis reported here is a free-
standing one.

The summary results of this analysis can be'perused in
Attachment 4.

3. Separation of the TCP Metabolite of Chlorpyrifos From
the Tolerance Expression

The third analysis, which reflected substantially
reduced tolerances as a result of the separation of the
metabolite TCP from the tolerance expression, produced
substantially lower TMRCs, with the U.S. population and its

12



22 analyzed subgroups each having estimated exposures to
Chlorpyrifos in the diet of between about 140 and 650% of
the RfD. When the ARCs were calculated the U.S. population
as a whole had an estimated exposure to Chlorpyrifos in the
diet that had declined to only about 0.000811 mg/kg
bodyweight per day, or 27.0% of the RfD. Of the 22 analyzed
U.S. population subgroups, all had estimated dietary ’
exposures to Chlorpyrifos of less than 75% of the RfD.

Thus, following the series of changes caused by the
separation of TCP from the tolerance expression the
estimated dietary exposure to Chlorpyrifos of the U.S.
population and each of the 22 analyzed subpopulations ended
up appreciably below the bottom of the exposure range in
which they were of concern. See Attachment 6 for the ‘
summary results of this analysis for the U.S. population and
the 22 subgroups that were examined. Attachment 7 presents,
in report form, the contributions of anticipated residues on
crops for which there are new, proposed, or published
tolerances to the estimated exposure/risk values for the
U.S. population and the three subgroups with the highest
exposure estimates. These results are restated below. The
values for the new tolerances and anticipated residues are
negative because the changes from the preexisting tolerances
and anticipated residues to the new tolerances and
anticipated residues were made by adding a new record for
each affected old record. Each new record contained the
appropriate tolerance value to change the old value by
either addition (a positive value) or subtraction (a
negative value). 1In the large majority of cases the change
was a subtraction.

Published Pending Proposed Total*

U.S. Population 37.1%RfD 0.0%RfD -10.0%RfD . 27.0%RfD
Non-nursing 107.1 » 6.0 * -36.8 " 70.3 "
Infants (< One

Year 01d)
Children (1-6 85.2 0.0 -24.5 » 60.8 ¢
Years 014)
Children (7-12 55.8 o.0 v -15.4 " 40.5 v
Years 01d)

*The tolerance type numbers do not always add up to the
total because of rounding

13
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4. Increase in Tomato Tolerances (and Anticipated
Residues) After Incorporation of the TCP Separation
Changes into the Analysis

This fourth analysis, increase in Tomato tolerances
(and anticipated residues) from 0.5 to 1.0 ppm following
incorporation of the TCP separation changes into the DRES
Chlorpyrifos files, produced TMRCs that were increased
somewhat over the TMRCs that were calculated in the previous
analysis, the U.S. population and its 22 analyzed subgroups
each having estimated exposures to Chlorpyrifos in the diet
of between about 160 and 665% of the RfD. The ARCs that ,
were calculated were also slightly increased over the ARCs
that were calculated during the last analysis. The U.S.
population as a whole had an estimated exposure to
Chlorpyrifos in the diet of only about 0.000818 mg/kg
bodyweight per day, or 27.3% of the RfD. This is an ,
increase of only 0.24% of the RfD over the results of the
previous analysis. Of the 22 analyzed U.S. population
subgroups, all had estimated dietary exposures to
Chlorpyrifos of less than 75% of the RfD and exposure
estimates for each increased less than one percent of the
.RfD over the results of the previous analysis.: Thus,
following this change the estimated dietary exposure to
Chlorpyrifos of the U.S. population and all of the 22
analyzed subpopulations remained appreciably below the
bottom of the exposure range in which they become of
concern. See Attachment 9 for the summary results of this
analysis for the U.S. population and, the 22 subgroups that
were looked at. Attachment 10 presents, in report form, the
contributions of anticipated residues on crops for which
there are new, proposed, or published tolerances to the
estimated exposure/risk values for the U.S. population and
the three subgroups with the highest exposure estimates.
These results are restated below. These are the total,
cumulative dietary Chlorpyrifos exposure contribution
estimates after addition of Wheat anticipated residues, TCP
tolerance expression separation changes, and the increase in
the Tomato tolerances. The numbers in parentheses indicate
the size and direction of the change between this analysis
and the previous analysis. They do not always add up
properly to give the total because of rounding.

14
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Published Pending Proposed Totalx*

U.S. Popu- 37.1%RfD 0.0%RfD -9.8%RfD 27.3%RfD
lation (0.0 ") (0.0 ") (+0.2 ") (+0.3 ")

Non=- 107.1 @ .0 v -36.7 " 70.4 "©
nursing ( 0.0 ") (0.0 ") (+ 0.1 ") (+ 0.1 ")
Infants
(<1 Year
01ld)

Children 85.2 0.0 v -24.0 " 61.2 "
(1-6 ( 0.0 ") (0.0 ") (+0.5 ") (+ 0.6 ")
Years
014d)

Children 55.8 " 0.0 v -15.0 " 40.8 "
(7-12 ( 0.0 ") (0.0 ") (+ 0.4 ") (+ 0.3 ")
Years
01ld)

*The tolerance type numbers do not always add up to the
total because of rounding

See Attachment 9 for the summary results of this
analysis for the U.S. population and the 22 subgroups that
were examined. Attachment 10 contains the contributions of
anticipated residues on crops for which there are new,
proposed, or published tolerances to the estimated
exposure/risk values for the U.S. population and the three
subgroups with the highest exposure estimates.

5. Increase in Tomato Tolerances (and Anticipated
Residues) Before Incorporation of the TCP Separation
Changes into the Analysis

As would be expected, the increase in the Tomato
tolerances and anticipated residues before incorpora-tion of
the TCP separation changes into the analysis increased the
TMRCs somewhat over their levels following the Wheat
anticipated residue analysis. The TMRCs calculated for the
U.S. population and the 22 subgroups in this analysis ranged
from about 290% to 930% of the RfD. The ARCs for all groups
and subgroups also increased somewhat, though in all cases
less than 0.5% of the RfD. The U.S. population as a whole
had an estimated exposure to Chlorpyrifos in the diet of
about 0.001450 mg/kg bodyweight per day, or 48.3% of the
RfD. This is an increase of only 0.24% of the RfD over the
results of the previous analysis. The increases for the
U.S. population as a whole and the three most highly exposed
subgroups were:

15
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Total Total

Exposure Exposure
Before After
Tolerance Tolerance
Increase Increase Change
- U.S. Popula- 48.1%RfD 48.3%RfD 0.2%RfD
tion
= Non-nursing 119.6% " 119.8% " 0.2% "
Infants (<1 '
Year 01d)
- Children (1-6 105.3% ¢ 105.860% ¢ 0.5% ¢
Years 01d) '
- Children (7-12 71.4% " 71.8%5 " 0.4%
Years 01d)

All other subgroups had ARCs that were less than 60% of
the RfD. See Attachment 12 for the summary results of this
analysis for the U.S. population and the 22 subgroups that
were examined. Attachment 13 details the contributions of
anticipated residues on crops for which there are new,
proposed, or published tolerances to the estimated
exposure/risk values for the U.S. population and the three
subgroups with the highest exposure estimates.

DISCUSSION

The addition of Wheat anticipated residues for
Chlorpyrifos substantially lowered the estimated dietary
exposures of the U.S. population and all 22 analyzed
subgroups. However, the child subgroups Non-nursing Infants
(Less Than One Year 0ld) and Children (One through Six Years
O0ld) remained about five to 20% above the RfD., Separation
of TCP from the tolerance equation also substantially
lowered the estimated dietary exposures of the U.S.
population and all 22 subgroups to Chlorpyrifos. These two
changes together reduced all estimated dietary exposures
(ARCs) to less than 70% of the RfD. The increase in the
Tomato tolerance from 0.5 ppm to 1.0 ppm increased the
estimated dietary exposure of each group or subgroup by one-
half percent or less.

Thus, the numerous changes detailed in the Residue
Information section of this memorandum cumulatively lowered
the estimated dietary exposure to Chlorpyrifos of the U.S.
Population and each of its 22 analyzed subgroups substan-
tially and reduced the ARC of each group and subgroup to
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less than 70% of the RfD (see Attachment 9). 1In so doing,
this cluster of changes also reduced the estimated dietary
exposure to Chlorpyrifos of the only three subgroups that
were still of concern after the data clean-up:

1) Non-nursing Infants (Less Than One Year 0ld),
2) Children (One to Six Years 0l1d), and
3) Children (Seven to Twelve Years 01ld)

to levels that no longer create dietary exposure/risk
concerns.

However, should the proposed separation of the TCP
metabolite from the tolerance expression not be accepted,
DRES would continue to have dietary exposure/risk concerns
for the subgroups Non-nursing Infants (Less Than One Year
0ld) and Children (One to Six Years 0ld). These subgroups
would be left at about 20% and 5%, respectively, above the
RfD. This is true even though these exposures are quite
close to the Reference Dose and there is uncertainty as to
the significance of the endpoint effect, cholinesterase
inhibition. 1In this case, Toxicology Branch 2 would need to
be consulted as to whether the overages for these two
subgroups (both of them child subgroups) posed a significant
concern or not. If concern was expressed that was great
enough to cause further work to be recommended, meat and
milk anticipated residues would be a good place to start.

If milk (in particular) anticipated residues are found to be
substantially below the tolerances, the dietary exposure
estimate effect would probably be to lower the total
estimates for the two over-RfD subgroups to less than the
RED.

Should any of the proposed tolerance changes not be
accepted it would be desirable for DRES to be notified
quickly. In particular, denial of the proposal to separate
TCP from the tolerance expression would cause the estimated
dietary exposure for two child subgroups to increase to
above the RfD again.

Below is a summary of the results of each analysis for

the U.S. population and the three subgroups that have the
highest exposures.
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. Post~- Wheat TCP Tomato -
- clean-up A.R.s Separation Tol. Incr. "’

U.S. Pop~- 70.0%RfD 48.1%RfD 27.0%RfD 27.3%RfD
ulation .

Non- 136.4 " 119.6 v 70.3 » 70.4
nursing

Infants

(< One

Year 01d)

€Children 156.4 " 105.3 » . 60.8 6l1.2 "
(1-6
Years
0l4d)

Children 108.8 * 71.4 ¥ 40.5 n 40.8
(7=-12

Years

01ld)

The tolerance type numbers do not always add up to the
total because of rounding. .

2For Tomato tolerances that were increased after the
TCP separation analysis was performed.

Attachments
cc: CBRS
CBTS

Chemical Manager

Toxicology Branch 2

Caswell File #219AA (Chlorpyrifos)
DRES
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TOLERANCE ASSESSMENT SUMMARY FOR Chlorpyrifos . DATE: 02/16/93
USING ANTICIPATED RESIDUES .
CASWELL #219AA
ANALYSIS FOR POPULATION SUB-GROUP: U.S. POPULATION - 48 STATES

EXISTING ANTICIPATED RESIDUES (PUBLISMED ONLY)

_ RESULT IN AN ARC OF: 0.001112  MG/KG/DAY
THE EXISTING ARC 1S EQUIVALENT TO: 37.056 X OF THE ADI.
PROPOSED MEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)
RESULT IN AN ARC OF: <0.000001  MG/KG/DAY .
THESE WEW ANTICIPATED RESIDUES WILL occypyY: =10.026 X OF THE ADI.

IF THE NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)
ARE APPROVED THE RESULTANT ARC WILL BE: 0.000811  MG/XG/DAY
THE NEW ARC WILL OCCUPY 27.030 X OF THE ADI.
NO OTHER PENDING ANTICIPATED RESIDUES ARE IN THE FILE
ANALYSIS FOR POPULATION SUB-GROUP: NON-MURSING INFANTS (< 1 YEAR OLD)

EXISTING ANTICIPATED RESIDUES (PUBLISHED ONLY)

RESULT IN AN ARC OF: : 0.003213  MG/KG/DAY
THE EXISTING ARC 15 EQUIVALENT TO: 107.099 X OF THE ADI.
PROPOSED NEW ANTICIPATED RESIOUES (CURRENT PETITION ONLY)

RESULT IN AN ARC OF: <0.000001  MG/XG/DAY
THESE MEW ANTICIPATED RESIDUES WILL OCCUPY: <36.816 X OF THE ADI.

1F THE NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)
ARE APPROVED THE RESULTANT ARC WILL BE: 0.002108  MG/KG/DAY
THE NEW ARC WILL occupy 70.282 X OF THE ADI.
NO OTHER PENDING ANTICIPATED RESIDUES ARE IN THE FILE
ANALYSIS FOR POPULATION SUB-GROUP: CHILDREN (1-& YEARS OLD)

EXISTING ANTICIPATED RESIDUES (PUBLISHED ONLY)

'RESULT IN AN ARC OF: 0.002557  MG/KG/DAY
THE EXISTING ARC IS EQUIVALENT 10: 85.238 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: ~26.477 X OF THE ADI.
IF THE NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)

ARE APPROVED THE RESULTANT ARC WILL BE: 0.001823  MG/KG/DAY
THE NEW ARC WILL OCCUPY 60.760 X OF THE ADI.

WO OTHER PENDING ANTICIPATED RESIDUES ARE IN THE FILE

Attachment 7



TOLERANCE ASSESSMENT SUMMARY FOR Chlorpyrifos DATE: 02/16/93 -
USING ANTICIPATED RESIDUES
CASWELL #219AA

ANALYSIS FOR POPULATION SUB-GROUP: CHILDREN (7-12 YEARS OLD)

EXISTING ANTICIPATED RESIDUES (PUBLISMED ONLY) ;
RESULT IN AN ARC OF: 0.001674  MG/XG/DAY

THE EXISTING ARC 1S EQUIVALENT TO: 55.814 X OF THE ADI.

PROPOSED NEW ANTICIPATED RESIDUES (CURREWT PETITION ONLY)
RESULT IN AN ARC OF: <0.000001  NG/KG/DAY

THESE NEW ANTICIPATED RESIDUES WILL OCCUPY: ~18.357 X OF THE ADI.

IF THE NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)
ARE APPROVED THME RESULTANT ARC WILL BE: 0.001214  MG/KG/DAY
THE NEW ARC WILL OCCUPY 40.456 X OF THE ADI.

NO OTHER PENDING ANTICIPATED RESIDUES ARE IN THE FILE-

Attachment 7 (cont.)
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TOLERANCE ASSESSMENT SUMMARY FOR Chlorpyrifos DATE: 02/16/93
USING ANTICIPATED RESIDUES
CASWELL #219AA
ANALYSIS fOR POPULATION SUS-GROUP: U.§. POPULATION - 48 STATES

EXISTING ANTICIPATED RESIDUES (PUBLISHED ONLY)

RESULT IN AN ARC OF: 0.001112 “mG/KG/DAY
THE EXISTING ARC IS EQUIVALENT T0: 37.056 X OF ThE ADI.
PROPOSED NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)

RESULT IN AN ARC OF: <0.000001  WG/KG/DAY .
THESE MEW ANTICIPATED RESIDUES WILL oCCUPY: “9.783 X OF THE ADI.

IF THE NEW ANTICIPATED RESIDUES (CURRENT PETITION OoNLY)
ARE THE RESULTANT ARC WILL BE: 0.000818  MG/KG/DAY
THE NEW ARC WILL OCCUPY 27.272 X OF The ADI.
NO OTHER PENDING ANTICIPATED RESIDUES ARE IN THE FILE
ANALYSIS FOR POPULATION SUB-GROUP: NON-MURSING INFANTS (< 1 YEAR OLD)

EXISTING ANTICIPATED RESIDUES (PUBLISHED ONLY)

RESULT IN AN ARC OF: 0.003213  MG/KG/DAY

THE EXISTING ARC 1S EGUIVALENT T0: 107.09% X or THE ADI.
"PROPOSED NEW ANTICIPATED RESIDUES (CURRENT PETITION"ONLY)

RESULT IN AN ARC OF: <0.000001  MG/KG/DAY
THESE WEW ANTICIPATED RESIDUES WILL oceuPY: -36.654 X OF THE ADI.
IF THE NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)

ARE APPROVED THE RESULTANT ARC WILL BE:  0.003113 MG/KG/DAY
THE NEW ARC WILL OCO®Y 70,466 X OF THE AD].

NO OTHER PENDING ANTICIPATED RESIDUES ARE IN THE FILE
ANALYSIS FOR POPULATION SUB-GROUP: CHILDREN (1-6 YEARS OLD)
EXISTING ANTICIPATED RESIDUES (PUBLISHED ONLY)

RESULT 1IN AN ARC OF: 0.002557  MG/KG/DAY
THE EXISTING ARC 1S EQUIVALENT TO: 85.238 X OF THE ADI.
PROPOSED NEW ANTICIPATED RESIDUES (CURRENT PETITION OMLY) )

RESULT IN AN ARC OF: <0.000001  MG/KG/DAY
THESE NEW ANTICIPATED RESIDUES WILL OCCUPY: -24.009 X OF THE ADI.

IF THE NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)
ARE APPROVED THE RESULTANT ARC WILL BE: 0.001837  MG/KG/DAY
THE NEW ARC WILL OCCUPY 61.228 X OF THE ADI.

NO OTHER PENDING ANTICIPATED RESIDUES ARE N THE FILE

Attachment 10



TOLERANCE ASSESSMENT SUMMARY FOR Chlorpyrifos DATE: 02/16/93
USING ANTICIPATED RESIDUES

CASWELL #219AA
ANALYSIS FOR POPULATION SUB-GROUP: CHILDREN (7-12 YEARS OLD)

EXISTING ANTICIPATED RESIDUES (PUBLISHED OMLY)

RESULT IN AN ARC OF: 0.001674
THE EXISTING ARC 1S EQUIVALENT 10: 55.81¢
PROPOSED NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)
RESULT IN AN ARC OF: ... <0.000001
THESE NEW ANTICIPATED RESIOUES WILL occuey: =14.97%

IF THE MEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)
ARE APPROVED THE RESULTANT ARC WiLL BE: 0.00122%
THE NEW ARC WILL OCCUPY 40,833

NO OTHER PENDING ANTICIPATED RESIOUES ARE IN THE FILE

Attachment 10 (cont.)

MG/KG/DAY
% OF THE ADI.

MG/KG/DAY

X OF THE ADI. -

MG/KG/DAY
X OF THE ADI.
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TOLERANCE ASSESSMENT SUWRY POR Chiorpyrifos DATE: 02/11/93 .
USING ANTICIPATED RESIDUES v
CARELL #219AA
(ANALYSIS FOR POPULATION SUB-GROUP: U.S. POPULATION - 48 STATES

EXISTING ANTICIPATED RESIDUES (PUBLISNED ONLY)

RESULT IN AN ARC OF: 0.001121  WG/XG/DAY
THE EXISTING ARC 1S EQUIVALENT TO: 37.363 X OF THE ADI, .
PROPOSED NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)

RESULT IN AN ARC OF: 0.000329  MG/KG/OAY
THESE NEW ANTICIPATED RESIDUES WILL ocCuPY: 10.967 X Of THE L

IF THE NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)
ARE APPROVED THE RESULTANT ARC WILL BE: 0.001430  MG/XG/DAY
THE NEW ARC WILL oCCUPY 48.330 X OF T™HE MDI.
NO OTHER PENDING ANTICIPATED RESIDUES ARE 1N THE FILE
ANALYSIS FOR POPULATION SUB-GROUP: NOM-MURSING INFANTS (< 1 YEAR OLD)

EXISTING ANTICIPATED RESIOUES (PUBLISHED onLY)

RESULT I AN ARC OF: 0. NG/KG/DAY
THE EXISTING ARC IS EQUIVALENT 10: 109.784 % OF ThE ADI.
‘ PROPOSED NEW ANTICIPATED RESIOUES (CURRENT PETITION ONLY)
RESULT IN AN ARC OF: 0.000300  MG/XG/DAY
THESE NEV ANTICIPATED RESIDUES VILL OCCUPY: 9.992 X OF ™M ADI.

IF THE NEW ANTICIPATED RESIOUES (CURRENT PETITION ONLY)
ARE APPROVED THE RESULTANT ARC WILL BE: 0.003593  M2/XG/DAY
THE NEW ARC WILL OCCUPY 119.776 X OF THe ADI.

NO OTHER PENDING ANTICIPATED RESIDUES ARE IN THE FILE
ARALYSIS FOR POPULATION SUS-GROUP: CHILOREN (1-6 YEARS OLD)

EXISTING ANTICIPATED RESIDUES (PUBLISHED onLY)

RESULT 1K AN ARC OF: 0.002572  MG/XG/DAY

THE EXISTING ARC IS EQUIVALENT 10: 83.745 X OF TME ADI.
PROPOSED MEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)

RESULT IN AN ARC OF: - 0.000600  MG/XG/DAY
THESE NEW ANTICIPATED RESIDUES WILL OCCUPY: 20.014 X OF TME ADI1,

IF THE NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)
ARE APPROVED THE RESULTANT ARC WILL BE: 0.003173  MG/XG/DAY
THE NEW ARC WILL OCCUPY 105.760 X OF THE AD1.

NO OTHER PENDING ANTICIPATED RESIDUES ARE N THE FILE

Attachment 13
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TOLERANCE ASSESSMENT SUMMARY FOR Thlorpyrifos DATE: 02/11/93
USING ANTICIPATED RESIDUES
CASMELL #219AA

ANALYSIS FOR POPULATION SUB-GROUP: CHILDREN (7-12 YEARS OLD)

EXISTING ANTICIPATED RESIOUES (PUBLISHED ONLY)
RESULT IN AN ARC OF: 0.001684

THE EXISTING ARC 1S EQUIVALENT TO: $6.121

1

PROPOSED MEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)
RESULT 1IN AN ARC OF: 0.

THESE NEW ANTICIPATED RESIDUES WILL ocCLPY: - 15.633

IF THE NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)
ARE APPROVED THE RESULTANT ARC WILL BE: 0.002153

THE NEW ARC WILL OCCUPY .75

WO OTHER PEMDING AMTICIPATED RESIDUES ARE 1IN THE FILE

Attachment 13 (cont.)

MG/XG/DAY
% OF THE ADI.

NG/XG/DAY
% OF THE ADI.

NG/XG/DAY
X OF THE ADI.
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