3. REDUCING DIETARY RISK

HOW MUCH HAVE EPA’'STOLERANCE REASSESSMENTS REDUCED
POTENTIAL PESTICIDE RESIDUESIN FOODS, AND THE ASSOCIATED
RISKSTO CHILDREN?

The “bottom ling” of EPA’s effort to implement the FQPA will be its impact in terms of
reduced pesticide exposure. EPA can reduce children’s exposure in two primary ways.
By eliminating pesticide uses around the home, and by restricting agricultural uses of
chemicals that leave significant residues in children’s foods.

To date, EPA has aggressively addressed home uses of two major organophosphate
insecticides. In June 2000, the agency negotiated the withdrawal from the market of
home- and garden-use chlorpyrifos products with the manufacturer, and this December,
EPA announced a phase-out of most home and garden uses of diazinon. Eliminating
these products will remove a substantial number of potential sources of acute, high-dose
exposure to two neurotoxic pesticides that pose particular risks for children.

Diazinon and chlorpyrifos are not the only high-risk chemicals used in home pesticide
products; other home, lawn and garden products aso contain additional organophosphate
or carbamate insecticides for which EPA has not yet completed its reviews, and which
are nearly astoxic as chlorpyrifos and diazinon. As these chemicals replace withdrawn
products, more families will be exposed to them. But EPA’s actions on chlorpyrifos and
diazinon should effectively eliminate risks from home exposure to the two most widely
used chemicals, and we give the EPA a B+ for these decisions. (It might have been an A,
if EPA had been more assertive about getting existing stocks of these products off the
market rapidly.) Overall, considering the work yet to be done and the need to prevent
risks from products remaining on the market, EPA has still earned a B, overall, for its
actions on non-food exposures.

While pesticide uses around the home pose risks of occasiona very high exposures for a
relatively small number of children on any given day, residues in foods expose millions
of children to ashifting array of combinations of pesticides every day. We consider the
management of dietary exposure and risks a much larger, more difficult, more important
task, and EPA’ s performance at reducing dietary risk has received the greatest weight in
our assessment of their FQPA implementation.

To evaluate EPA’ s success to date in reducing the risks associated with pesticide residues
in children’s diets, we relied on our database of USDA Pesticide Data Program (PDP)
data. CU has, over the last several years, built alarge analytica model that incorporates
data on residues in thousands of PDP-tested food samples, as well as EPA toxicity data
on all registered pesticides. We have used data on the acute and chronic toxicity of each
chemical and on the occurrence (the frequency of detection and mean concentration) of
residues in various foods to calculate “Toxicity Index” (T1) scores for each chemical in



each food in which the PDP detected it. Our methodology for calculating T1 scores has
been described in detail in reports available on our FQPA web site (http://www.ecol ogic-
ipm.com/findings CU.html#reports). Tl scores can be used in various ways to compare
relative risks, rank problems, and identify priorities. See” Do You Know What You're
Eating?” (1999) and our “ Update” (2000) on the web site for detailed examples.

For this analysis, we used our database to identify food/chemical combinations with
relatively high Tl scores. Each food/chemical pairing (e.g., azinphos-methyl on apples)
is associated with an EPA tolerance. Pairings with high Tl scores represent pesticide
uses that contribute relatively more significant shares of dietary exposure and risk; we
call these uses “risk drivers.” We did four separate analyses of risk-driving pesticide uses
to assess the extent to which EPA’s FQPA tolerance reassessments to date have reduced
dietary exposure and risk.

A. Risk-Driving Tolerances

From our database, we developed alist of al pesticide-food combinations detected by the
PDP in test years 1994 through 1998. We eliminated duplication by considering only the
most recent year in which a given pesticide was found in agiven food. (For instance, if
chlorpyrifos was detected on grapes in 1994, 1995 and 1996, we used only 1996 data.)
We did separate analyses for U.S.-grown food samples and imported samples. The PDP
in fact tests both, in proportion to the market share each holds for each tested food. For
analytical purposes, however, it is difficult to assign values to residues in foods produced
in two or more countries, because of different PDP sample sizes. We focused initialy on
U.S. samples. However, since the impact of EPA action on tolerances may occasionaly
be important with respect to imported foods, we did additional analyses of risk-driving
food/chemical pairingsin imported samples.

We aso limited our analysis to data on chemicals for which the EPA has a current legal
limit, or tolerance. Many residues detected by the PDP result from soil contamination by
persistent pesticides banned years ago." Some of these residues—for example, dieldrin,

in winter squash and cantal oupe—have substantial Tl scores in our previous analyses of
the PDP data. But thereis essentially nothing EPA can do to eliminate these exposures—
tolerances for banned pesticides are already set at zero. We judged it inappropriate to
expect EPA’ s tolerance reassessments to affect Tl values for old, banned chemicals, and
excluded their residues and T1 values from this analysis.

We also excluded Tl values associated with illegal residues. Each year the PDP detects
severa dozen pesticide residues in foods on which the pesticides are not registered for
use—for example, chlorpyrifos on spinach. Illega residuesrarely have high Tl values,
so excluding them has little effect on overall results. Here, too, the tolerance is already
zero, and we would not expect EPA’ s tolerance reassessments to affect Tl scores.

! Our June 2000 report “Update: Pesticide Residues in Children’s Foods® contains a section on residues of
old, banned organochlorine insecticides found in food. It is accessible on the website at the address noted
above.



When duplications, old, banned chemicals and illegal residues are eliminated, there are
458 pesticide/food combinations in the five years of PDP data on U.S.-grown samplesin
CU'’ s database, and 268 pesticide/food combinations in the data on imported samples.

We ranked the combinations in order of descending Tl, so that residue/food combinations
posing the greatest relative risk are at the top of the list. There are 92 combinations with
TI values >5.0 in the U.S. data, about 20 percent of the total. We chose this point (Tl >5)
as our cutoff between risk-drivers and less important uses. The sum of the Tl scores for
these 92 usesis about 97 percent of thetotal Tl for all 458 uses; in other words, one fifth
of all usesthat leave residues account for nearly al the current risk, as measured by TI
value for U.S.-grown samples. These 92 uses clearly should be the focus of EPA’ s risk-
mitigation efforts. The 92 risk-driving U.S. pesticide uses are displayed in Table 3.1.

As noted earlier, each chemical/food combination corresponds to an EPA tolerance. To
assess the effects of EPA’s actions to date, we examined EPA’ s decisions on tolerances
for the 92 risk-driving uses. Table 3.1 shows the EPA tolerances that were in effect in
August 1996 (when the FQPA was enacted), and shows the current EPA tolerances. If
EPA has revoked atolerance, “NT” appearsin the “Current Tolerance” column. If EPA
has lowered or raised the tolerance, the new limit is shown. If the toleranceis the samein
both columns, it means either that EPA has reassessed the tolerance and left it unchanged,
or that the Agency has not yet reassessed the tolerance.

To determine the effect of EPA tolerance decisions on residues and risks, we calculated
an estimated T1 value that we predict should result once the EPA action takes effect. For
revoked tolerances, residues and the Tl should drop to zero. For reduced tolerances, we
estimated future residues from current residue data. If alowered tolerance still exceeds
the maximum residue detected by the PDP in recent years, we anticipate no change in use
patterns for that pesticide as aresult of the tolerance reduction, and thus we project no
changein Tl. For reduced tolerances that are significantly lower than current residues,
we used the average ratio between current tolerances and recent mean residue values to
calculate the expected mean residue under the lower tolerance, then recalculated the Tl
using that projected residue value. (See Appendix 1 for methodological details.)

Table 3.1 shows anticipated changes in Tl values produced by EPA actions for each of
the 92 risk-driving uses. In afew individual cases (such as methyl parathion on peaches,
apples, pears and green beans), EPA has eiminated significant potential residues and Tl
scores from the picture. However, the totals at the bottom of the table show that EPA’s
decisions have reduced overall T1 score for the 92 uses by 37 percent. While EPA has
effectively eliminated afew obvious high-priority risk-drivers, the Agency’s actionsin
reassessing tolerances have not touched the bulk of the problem of dietary exposure and
risk. For this muted overall impact, we award EPA aD.

Some pesticide/food combinations that contribute to overal risk are not listed in Table
3.1, because those chemicals are seldom used on those crops here in the U.S. But EPA
actions on tolerances can still have important risk-reducing effects, by restricting lega

residues in imported foods. Overall, imported samples account for about 15 percent of



the total PDP samples, which provides a rough index of the relative importance of effects
of EPA actions on imported and domestically-grown foods.

We carried out the same analysis for imported samples in the PDP database, ranking all
food/chemical/country combinations in descending order by Tl and selecting those with
Tl >5 for analysis. There are 64 risk-driving uses on imported PDP samples, many of
which aso occur in U.S. samples, but afew are risk-drivers only on imports (such as the
fungicide anilazine in strawberries). Table 3.2 lists risk-drivers on imported foods, and
shows the impacts of EPA’s tolerance decisions on these uses.

EPA'’s actions have reduced the overall Tl for the 64 risk-driving residues on imported
samples by 33 percent, dightly less than the impact for domestic samples. Ironicaly, the
biggest Tl reduction occurred for anilazine, which is no longer registered for use in the
U.S. Because there are no current domestic uses, EPA revoked all anilazine tolerancesin
1998, not on the basis of arisk assessment but rather as part of a*housecleaning” effort
to remove “ obsolete” tolerances (and meet Congress' s mandate to “reassess’ 1/3 of all
tolerances by August 1999). Facing a comparable situation on mevinphos, EPA |eft a
number of tolerances in place even though all domestic uses of the insecticide have been
cancelled, essentialy to allow mevinphos residues on imported foods. Thus, EPA action
eliminated T1 values for mevinphos in domestic samples (Table 3.1) but not in imported
samples (Table 3.2). EPA’sdecision on methyl parathion had little effect on imported
foods (see discussion below), and if the anilazine tolerance on strawberries had not been
revoked, the decline in Tl score for imported samples would have been only 18 percent.
Even at the 33 percent level, this achievement also deserves aD, in our judgment.

B. Three Major Insecticides

EPA hasthus far completed regulatory reviews of three major organophosphate
insecticides that are among the most toxic pesticides widely used on children’s foods—
methyl parathion, azinphos-methyl and chlorpyrifos. Together, these three account for
many high Tl valuesin the CU database. They were clear top priorities for EPA action,
and they were among the first chemicals the Agency thoroughly reassessed. We have
evaluated the impacts of EPA’s decisions in each case on dietary exposure and risk.

1. Methyl Parathion

In August 1999, on the day before the deadline specified by Congress for EPA’ s first
major progress report on FQPA implementation, EPA Administrator Carol Browner
announced “major” actions on both methyl parathion and azinphos-methyl. For methyl
parathion, EPA banned use of thisinsecticide on 36 crops, including severa (peaches,
apples, pears, green beans, grapes) that have stood out as top risk-driving usesin CU’s
analyses of the PDP data.

Table 3.3 lists 29 foods tested by the PDP for which EPA reassessed methyl parathion
tolerances, and shows EPA’ s decisions on each tolerance and the impacts of the actions



on dietary exposure and risk, as measured by CU’s Tl values for U.S.- grown samples.
The table lists only PDP-tested foods, which are just a subset of all the foods on which
methyl parathion was registered for use. While foods not tested (so far) by the PDP are
generaly lessimportant in children’s diets, some (such as cherries, plums or nectarines)
may occasionally contribute at least “spikes’ of exposure. Our estimate of the impact of
EPA’ s decisions on methyl parathion exposure, calculated for the foodsin Table 3.3, is
therefore not complete. Nevertheless, the results are striking. By banning just 10 of 113
registered uses of this pesticide (the 10 with reductions to O of Tl scoresin the Table),
EPA has eliminated 99.7 percent of PDP-measured dietary exposure and risk. EPA |eft
in place tolerances for applications to cotton and to many other food crops; collectively,
these retained uses accounted for 83 percent of total pounds of methyl parathion applied
inthe U.S. in 1997 and 1998. In short, EPA has effectively eliminated dietary risk from
methyl parathion, while requiring only a modest reduction in use of this economically
important chemical. Although methyl parathion use has other adverse environmental
impacts that might justify further restrictions, from the standpoint of the FQPA’s mandate
to protect children’s health, EPA regulation of this chemical isamodel of rational and
efficient risk management, and earns the Agency an A.

Methyl parathion residues have seldom been detected on imported samples in PDP tests,
food uses of this chemical are widely restricted outside the U.S. Therefore, our analysis
of domestic samples captures essentially the entire impact of EPA’ s tolerance decisions
on Tl valuesin this case, and we did not do a separate analysis for imported samples.

2. Azinphos-Methyl

Administrator Browner announced EPA’ s decision on azinphos-methyl, another very
toxic organophosphate used widely on fruits and vegetables, at the same press conference
at which the Agency presented its decision on methyl parathion. But EPA’s actions on
these two chemicals, and their impacts on risk, could hardly be more starkly different.

Table 3.4 lists 21 PDP-tested foods with tolerances for azinphos-methyl, and shows the
estimated impacts of EPA’s tolerance reassessment decisions on T1 values for this residue
in U.S.-grown samples. Just a handful of uses, on pears, apples, peaches and spinach,
account for most of the Total Tl for thisinsecticide in our PDP database. EPA cancelled
none of these uses, but did lower the tolerances for apples and pears, from 2.0 to 1.5 parts
per million in each case. We examined PDP residue data on all U.S. samples of pears

and apples that tested positive for azinphos-methyl in the most recent test year. In no
case did maximum detected residues exceed or even approach the new tolerance level of
1.5 ppm. We therefore expect EPA’s moderate tol erance reductions to have no effect on
azinphos-methyl use on these crops, and we estimate no reduction in Tl values. Table
3.4 shows that EPA actions will have no effect on 20 of the 21 Tl values. EPA did
revoke the tolerance for wheat, which will eliminate a Tl value of 0.5—about two-tenths
of 1 percent of thetotal. Overall, EPA’s reassessment of azinphos-methyl tolerances | eft
99.8 percent of dietary exposure and risk untouched, and earned the Agency an F.



Azinphos-methyl is used in other countries on many of the same crops on which it is used
in the U.S., and risk-driving uses on imported samples tested by the PDP are similar to
those for U.S.-grown samples. Table 3.5 shows estimated impacts of EPA’s tolerance
decisions on azinphos-methyl on Tl values for imported foods, where the PDP has tested
enough samples to generate a Tl score. Asfor domestic samples, EPA actions will have
essentially no impact on these Tl values.

3. Chlorpyrifos

In June 2000, EPA announced its decisions on chlorpyrifos, another organophosphate and
the most widely-used, economically important insecticide on the U.S. market. As noted
above, the Agency negotiated the voluntary cancellation of al home uses of chlorpyrifos,
eliminating serious risks of short-term, high-dose exposures for children, and earned aB+
for that. Unfortunately, EPA’s decisions on agricultural uses of chlorpyrifos were less
consistently effective at eliminating risks.

Table 3.6 lists 20 PDP-tested foods with chlorpyrifos tolerances covered by the EPA’s
June decision, and shows the impact of EPA’s actions on Tl scores for domestic samples.
Table 3.7 lists 12 foods with chlorpyrifos tolerances for which the PDP tested imported
samples, and shows the impact of EPA’s decisions in those cases.

EPA restricted chlorpyrifos uses (and revised the associated tolerances), on three key
children’ s foods—apples, grapes and tomatoes. The Agency cancelled the tolerance on
tomatoes, and reduced the limits on apples and grapes to 0.01 ppm. These dramatic
reductions in tolerances—150-fold for apples, and 100-fold for grapes—were coupled
with restrictions on chlorpyrifos use on the crops, which should eliminate any significant
future dietary exposure. We estimate that EPA’ s actions on these three tolerances should
reduce chlorpyrifos Tl values for these three foods by 98 percent. For these selected
foods, then, EPA has aggressively met the FQPA goal of protecting children’s health.

However, chlorpyrifosis widely used on many other foods that children also eat, as
Table 3.6 shows. EPA left tolerances for most other uses unchanged and asked for
public comment on the need for further action.? Collectively, the uses EPA has not
restricted—or at least, the 17 on which we have PDP data that permit us to calculate Tl
values—account for about one-third of the Total Tl score for chlorpyrifos residues in
domestic samples. Overall, the tolerances EPA has eliminated or lowered should result
ina 67 percent reduction in Total TI score for chlorpyrifosin PDP tested U.S. foods,
leaving 33 percent of dietary exposure and risk still untouched. While we are impressed
that EPA could eliminate almost two-thirds of chlorpyrifos Tl value by restricting just
three uses, the actions the Agency took fell far short of the potential risk reduction that
could have been achieved. Overall, we awarded the EPA a C for this effort.

Table 3.7 shows the effect of EPA’s chlorpyrifos decision on Tl values for imported PDP
samples. Chlorpyrifos residues on imported apples, grapes and tomatoes have generally

2 CU’s comments entitled “ Essential Stepsin Mitigating Chlorpyrifos Risks’ were submitted to EPA
October 13, 2000 and are accessible at http://www.ecol ogic-ipm.com/Chlorpyrifos comments 2000.pdf.




been higher than on domestic samples of the same foods, and those uses account for most
of thetotal Tl in Table3.7. Thereductionintotal Tl values for chlorpyrifosin imported
samplesis 86 percent—notably greater than for U.S. foods, and a testament to the value
of tolerance reductions for limiting residues in imported foods. Considered in isolation,
this achievement merits a B+ -- but since imports are a small fraction of what American
children eat, this does not offset the overall C that we' ve given EPA for the effects of its
chlorpyrifos decision on dietary risk.

C. Riskiest Chemicals

In its testing from 1994 through 1998, the PDP detected about 150 different pesticides
and breakdown-products as residues in the foods it examined. Our PDP database allows
us to identify individual pesticides that contribute most to overall dietary exposure and
risk, and to rank those chemicalsin order of their importance as risk-drivers. By adding
up the Tl values for al foods in which a particular pesticide was detected, we can get a
Tota TI for that chemical. Table 3.8 lists the top risk-driving chemicals for U.S.-grown
samples of PDP-tested foods. For thisanalysis, we drew a cutoff at a Total Tl score of
over 100; using that criterion, 14 individual chemicals qualify astop risk-driversin U.S.
PDP samples. Collectively, the sum of Tl values for the top 14 chemicalsis amost 90
percent of the Total Tl value for all detected chemicals. I.e., roughly 10 percent of the
chemicals account for 90 percent of the total risk. Table 3.8 also shows contributions of
residuesin individual foods to the total for each chemical.

Table 3.9 presents data on risk-driving chemicals in imported foods tested by the PDP.
There are 10 chemicals with T1 scores >100 for imported samples, including four not on
the list for domestic samples (dimethoate, anilazine, endosulfan and benomyl).

We carried out the same analysis for risk-driving chemicals that we used to evaluate risk-
driving individual pesticide uses. Tables 3.8 and 3.9 display EPA’s actions on applicable
tolerances for each chemical/food combination, our estimate of the impact of the actions

on expected Tl values, and the sums of the impacts on each chemical’stotal Tl vaue.

Table 3.8 shows that EPA actions to date have reduced dietary risks associated with the
top 14 risk-driving pesticides in U.S. samples by 40 percent. This percentage is dightly
greater than that for the top 92 risk-driving food/chemical combinations shown in Table
3.1, reflecting the effect of our limiting this analysis to just the 14 riskiest chemicals. (At
the same time, it suggests that EPA has not done much better within the narrower task of
dealing with the riskiest chemicals, than on the somewhat more complicated list of al the
riskiest food/chemical combinations.) Almost al reduction shown in this table resulted
from decisions on afew uses of methyl parathion and chlorpyrifos. Aside from those few
decisions, EPA’s FQPA actions to date have had ailmost no effect on expected residues
and T values, and 60 percent of the total Tl value for these 14 riskiest pesticidesin U.S.
children’ s foods remains undiminished. This effort earns EPA another D.



Table 3.9 shows similar results for imported PDP foods. EPA actions have produced an
estimated drop of 36 percent in total Tl score for the 10 riskiest chemicals in imported
PDP samples. Aswastruein Table 3.2, nearly half of the decrease in total Tl score was
due to the revoked tolerance for anilazine on strawberries; without that, the impact would
have been just a 19 percent reduction. Nevertheless, despite the very modest amount of
progress to date in risk reduction, we think Table 3.9 does show the benefits of revoking
tolerances, even when domestic use of a chemical does not pose much risk. By revoking
tolerances, EPA can eliminate occasionally significant residues on imported foods.

A further example drives home this point. The organophosphate insecticide mevinphos
appearsin Table 3.8 and Table 3.9 as one of the top risk-driving chemicals in domestic
and imported foods. All registrations for mevinphos use on U.S. crops were cancelled in
1994, before the FQPA was passed, when the manufacturer declined to respond to EPA’s
request for additional toxicity datato support reregistration. (The high Tl score “Before
EPA Action” for this chemical on U.S. samples reflects primarily the residues on lettuce,
which was last tested by the PDPin 1994. And Table 3.8 shows Tl values for all uses of
mevinphos in the U.S. dropping to zero, because those uses have been cancelled.)

In August 1999, in reviewing tolerances under the FQPA, EPA revoked 39 tolerances for
mevinphos as a“housecleaning” step, because they applied to cancelled U.S. uses. One
of those revocations (for peaches) produced the decreased Tl values for mevinphosin
imported samples shown in Table 3.9. But EPA left mevinphos tolerances in place for
13 foods on which the chemical was till registered for use in other countries, including
grapes, spinach, strawberries, tomatoes and other foods often consumed by children. As
aresult, we project no decrease in the Tl values for mevinphos in imported samples of
foods other than peaches, as aresult of EPA’s action.

PDP tests have found virtually no mevinphos in foods tested since 1996. It appears there
isno real need for the tolerances EPA left on the books, but the tolerances could permit
mevinphos residues on imported foods to contribute significantly to children’s overal

risk. Hereand in severa similar cases, we think the Agency should revoke all tolerances
when domestic uses of a high-risk pesticide are phased out. That way, growers exporting
to the U.S. will have to meet the same safety goals EPA has set for domestic growers, and
children will face no greater risk when they eat imported foods.

D. Riskiest Foods

From 1994 through 1998, PDP tested 25 different fresh foods and 15 processed foods.
Our previous analyses of the PDP data have shown that the relative pesticide residue
toxicity loads of different foods vary enormoudly. Some foods are essentialy free of
residues (T1 scores <10), while afew have very high scores (T1 >1,000), and many more
have moderately high scores (T >100). Using PDP data and knowledge of what children
eat, EPA can readily identify the foods that contribute most to dietary exposure and risk.



We selected from our PDP database those foods that have Tl scores >100 (the score for
the food is the sum of the scores for the individual residues found on it). Excluding high
scores associated with banned organochlorines like DDT, dieldrin and heptachlor, and
excluding illegal residues, removes fresh and frozen winter squash, carrots, cantaloupe
and potatoes from this category. Fourteen U.S.-grown and 7 imported foods (including
pears from three countries) remain with Tl scores greater than 100. Table 3.10 displays
the risk-driving U.S. foods, and Table 3.11 displays the imported foods that meet this
criterion. The tables show the applicable tolerances for each residue in each of the foods,
before the FQPA and after EPA review, and the projected effects of EPA actions on the
TI values for each residue, and on the foods' overall Tl scores.

The impact of EPA actions has varied widely from food to food. For U.S. foods whose
high Tl scores were driven largely by methyl parathion residues, we project that future T
values will be dramatically lower. Peaches, the prime example, shows an 87 percent drop
in Tl score, while the decrease for pearsis 39 percent, for frozen green beans 29 percent,
and for apples, amodest 17 percent. (For the first three of these foods, the decreasein Tl
due to revocation of the methyl parathion tolerance accounts for essentially the entire
declinein the food’'s Tl value. For apples, EPA’s methyl parathion decision contributes
along with several other actions to a combined drop in T1 score of 41 percent.)

EPA’srestrictions of chlorpyrifos use on tomatoes, apples and grapes reduce TI scores
for U.S.-grown samples of those foods by 12, 20 and 5 percent, respectively. The impact
of the chlorpyrifos decision on Tl values for imported samples is more substantial, with
reductions of 33 percent for Mexican tomatoes, 68 percent for New Zealand apples, and
49 percent for Chilean grapes.

Actions EPA took on two other chemicals led to sharp reductionsin predicted Tl scores
for two additional foods. These decisions were not risk-based; in 1994, the Agency and
the manufacturer of mevinphos agreed to cancel al U.S. uses of that insecticide, and in
1999 EPA revoked the applicable tolerances. Similarly, in 1998 EPA revoked the legal
limit for anilazine on strawberries, because the fungicide is no longer registered for this
use in the U.S. The mevinphos action reduces the TI score for U.S. lettuce by 84 percent,
and the anilazine revocation cuts the score for Mexican strawberries by 67 percent.

Beyond these few sharp reductions associated with limited actions on a handful of the
most toxic chemicals, though, EPA’s FQPA implementation effort to date has had little
impact on the overall Tl scores of many foods that contribute significantly to children’s
dietary exposure and risk. Four of the highest Tl values among U.S. PDP-tested foods,
for wheat, fresh strawberries, fresh green beans and fresh spinach, show essentially no
changes from EPA actions thus far. Among imported foods, Chilean peaches and pears
and Mexican spinach show essentially no drop in Tl scores. Even after some reductions,
TI scores for U.S. peaches, apples and pears, Chilean grapes, New Zealand apples, and
Mexican tomatoes and strawberries remain high (al above 100, some above 200).

By failing to take effective actions on azinphos-methyl and on many chlorpyrifos uses,
and because it has not yet completed its reviews of several other risk-driving chemicals,



EPA has reduced TI values for risk-driving children’s foods much less than it needs to.
Tables 3.10 and 3.11 show that overall, EPA’s actions have lowered the Tl scores for the
riskiest U.S. and imported PDP-tested foods by 37 and 35 percent, respectively. While
some notable gains have been achieved, the work still to be done outweighs progress so
far. EPA’s grade for this still incomplete task is another D.

Conclusions: Some Achievements, But Much Work Still To Be Done

Tables 3.8, 3.9, 3.10 and 3.11 present a clear picture of the EPA’s “unfinished agenda”
for FQPA implementation. While the Agency can be proud of some of its decisions so
far, roughly 63 percent of overall risk, integrating our various measures of the reduction
in T1 values for PDP-tested foods, remains to be addressed. Many chemicals that account
for significant shares of overal dietary exposure and risk, such as the organophosphate
insecticides methamidophos and dimethoate; the carbamate insecticides methomy! and
oxamyl; and the fungicides diphenylamine and iprodione, anong others, have not yet

been fully reviewed and reassessed. Clearly, the EPA still has agreat deal of work to do
to carry out the FQPA’s mandates.

These unreassessed chemicals not only contribute to a large total T1 value based on past
uses; the importance of some of them as drivers of overall Tl and risk might increase, if

they replace cancelled or newly-restricted uses of methyl parathion and chlorpyrifos. In
addition, another 19 pesticide chemicals that we consider “risk contributors’ have Total

TI values between 10 and 100 in our analysis of PDP dataon U.S. samples. As higher-

risk chemicals are gradually removed from foods by past and future EPA actions, some

of the chemicals now farther down on the list may replace them, increasing their relative
importance as risk-drivers.

Ultimately, we estimate that in order to meet the FQPA'’ s safety standard for cumulative
risk from al dietary residues, EPA will need to reduce overall exposure and risk by from
95 to 98 percent, as measured against our baseline total Tl values. To achieve reductions
on that scale, EPA will need to address ailmost all of the specific uses shownin Table 3.1,
and additional pesticide uses we call “risk contributors’ as well.

If future EPA actions follow the pattern of the best ones to date, the overall trend in total
TI value should be downward, but EPA will need to be aert to “risk trading” associated
with substitution of one chemical for another. EPA can’t rest on its laurels until it has
comprehensively assessed the combined exposure and risk from essentialy all pesticide
chemicals, and managed that collective risk to ensure a“reasonable certainty of no harm”
for children, as the FQPA requires.
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Appendix 1. Estimating Changesin Toxicity Index Scores Resulting From
EPA Actionson Individual Pesticide-Crop Uses

A magjor analytical challenge in implementing the FQPA isto develop ways to project,
and then to monitor, impacts of changes in tolerance levels and pesticide use patterns on
residuesin food. Consumers Union has commented extensively on these methodol ogical
issues in response to draft EPA science policy papers (see<http://www.ecol ogic-
ipm.com/findings_CU.html#comments>).

We strongly support EPA’s reliance on USDA' s Pesticide Data Program (PDP) as the
principal source of residue datain key children’sfoods. Over time, changesin residue
frequency and levels found by the PDP will provide a solid basis to project changesin
actual dietary risk levels. We have suggested that EPA set clear, quantitative goals for
reduction of OP residues and risks, and monitor annually achievement of those reduction
targets when new PDP data are released. Whether EPA does so or not, CU will continue
to compute and compare T| scores over time as one indicator of progress.

The analysis published here represents our first projection of impacts of EPA actions on
expected residues and related Tl scores. Here, we lay out in some detail the methods we
used to estimate changes in residues likely to result from changes in EPA tolerances.

Revoked Tolerances

When EPA has revoked a tolerance or scheduled it for phase-out, we simply project that
residues will declineto zero. This may not happen immediately, as EPA sometimes has
been dow to publish official tolerance revocation notices, even for high-risk OPs. In
addition, the Agency sometimes phases tolerances down to zero in steps over a period of
severa years.

Projecting that the Tl score associated with a revoked tolerance will decline to zero also
assumes, of course, that there will be no illegal use of the pesticide. Given the prevalence
of illegal residues in the PDP database (afew percent of detected residues each year), the
validity of this assumption needs to be carefully monitored in the years ahead.

Tolerance Reductions

When the EPA lowers atolerance and/or aters the way and time when a pesticide can be
sprayed on a given crop, severa dietary risk-reduction outcomes could occur. In cases
where the maximum residue level found in recent PDP testing is below the applicable,
lowered tolerance level, we project no changes in Toxicity Index (TI) scores. EPA’s
reduction of the azinphos-methyl tolerance for apples from 2.0 ppm to 1.5 ppmisan
example, since the maximum PDP residue was 0.44 ppm, far below the newly lowered
tolerance of 1.5 ppm. In this case, growers have little need to alter how the pesticide is
applied, and we project no meaningful change in residue frequency or mean levels.
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In cases where the maximum residue detected by the PDP is only dlightly greater than the
newly lowered tolerance, we use a ssmple calculation to estimate the impact on Tl scores.
We calculate a Tl adjustment factor equal to the ratio:

(Lowered tolerance level in ppm)
(Maximum residue found in ppm)

When the maximum residue value found by the PDP is substantially greater than the
newly lowered tolerance (for example, the tolerances for chlorpyrifos on apples and
grapes), we calculate the adjustment factor differently. We assume that growers will
change their use of the pesticide such that the maximum residue found is no higher than
the newly lowered tolerance level. For chlorpyrifos on apples and grapes, as examples,
we assume the new maximum residue level will be 0.01 ppm.

Since Tl scores are calculated using mean PDP residue levels, we need to estimate the
likely mean residue value associated with a maximum of 0.01 ppm. We examined the
ratio between maximum and mean residues for 50 major pesticide-food combinationsin
the 1997 PDP data, and calculated the average. The average maximum/mean ratio was
8.45. Accordingly, to estimate future mean residues for substantially lowered tolerances,
we divide the estimated maximum (i.e., the tolerance) by 8.45. For the chosen example
of chlorpyrifos on apples and grapes, the new tolerance of 0.01 ppm, divided by 8.45,
produces an estimated mean residue value of 0.00118 ppm.

The ratio of the estimated new mean residue divided by the actua past PDP mean residue
can then be multiplied by the T1 value for past samples, to get the estimated Tl value for
samples subject to the new tolerance. (I.e, the Tl isrecalculated using the estimated new
mean residue value.) In the current example of chlorpyrifosin apples,

0.00118 ppm (estimated new mean residue) X 87.1 (Tl based on 1996 data)
0.0273 ppm (mean residue from PDP 1996)

= 3.8 (estimated new TI score)
The accuracy of projected reductionsin Tl scores will be tested in the years ahead as new

PDP data become available. In the interim, we believe thisis a reasonable method for
estimating impacts of EPA’s risk-mitigation actions.
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