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1. DISCLAIMER

This paper classifies 23 active ingredients in the organophosphate (OP) class and seven
active ingredients in the carbamate class of chemistry as “insecticides.” Many of these
products are not strictly insecticides, but also act as miticides, aphicides and nematicides.
The OP and carbamate pesticide active ingredients that are subject to FQPA rulemaking
are not limited to insecticides, but also include certain fungicides, herbicides and plant
growth regulators. This paper is limited to the 30 active ingredients. It does not include
any analysis of the uses of the fungicides, herbicides or growth regulators.

The usage data used in this report reflects registrations of organophosphates and
carbamates in 1995. Several of the active ingredients have been withdrawn from use in
the U.S.: sulprofos and fonofos. In addition, all but three of the uses of methamidiphos
have been withdrawn.

2. INTRODUCTION

Thirty pesticide active ingredients belonging to the organophosphate (OP) and carbamate
classes of chemistry are widely used as insecticides in U.S. production of fruit, vegetable
and field crops. These active ingredients, their trade names and major crop uses are
identified in Table 1. The organophosphate and carbamate insecticides are used to
control insect pests that, otherwise, would lower crop yields significantly. Although
alternative chemical and non-chemical controls are available for most of these crops, the
organophosphate and carbamate insecticides, generally, are more effective and/or
significantly less costly.

In August 1996, the President signed the Food Quality Protection Act (FQPA), which had
passed Congress unanimously. FQPA includes significant amendments to the nation’s
laws regulating pesticide registrations and tolerances in foods. Congress included
sections in FQPA that broaden the consideration of health risk factors while reducing the
role that pesticide benefits play in granting tolerances. FQPA requires the EPA to
reassess all existing pesticide tolerances considering the best available data on aggregate
exposure to the pesticide, the cumulative effects from pesticides sharing a common
mechanism of toxicity, exposure to children and potential as an endocrine disrupter.

EPA plans to review 33 percent of existing tolerances by August 1999. On August 4,
1997, EPA published a list of its tolerance reassessment priorities and reregistration
scheduling priorities. For the August 1999 deadline, EPA intends to reassess those
pesticides that appear to pose the greatest risk to the public health. EPA has included
pesticides of the organophosphate and carbamate classes of chemistry in this first group
of pesticides to be subject to FQPA’s requirements. Initially, EPA plans to review the
registrations of the organophosphate and carbamate insecticides individually, using FQPA
requirements regarding aggregate exposure, protection of children and endocrine effects.
Following the individual assessments, EPA plans to conduct a cumulative effects analysis
of exposure to all of the active ingredients sharing a common mechanism of toxicity. For



this analysis, it is likely that all of the organophosphates will be considered as one group
and all of the carbamates as another group. Although the results of the aggregate risk
analyses are unknown at this time, it may be that EPA will propose canceling many
organophosphate and carbamate insecticide uses in order to reduce the calculated risk to
human health to below the acceptable safety standard.

The organophosphate and carbamate insecticides share the ability to depress the levels of
cholinesterases enzymes in the blood and nervous systems of insects, animals and
humans. Most of the organophosphate and carbamate insecticides are regulated currently
by EPA on the basis of threshold effects. FQPA specifically instructs EPA not to
consider the benefits of a pesticide when considering threshold human health risks. If the
theoretical risk exceeds the safety standard, risk must be reduced by cancellation of uses
or otherwise until the standard is met, no matter the cost. However, Congress did not
preclude EPA from conducting cost-effective rulemaking. Careful analysis of the
individual uses of the organophosphate and carbamate insecticides might identify those
crops for which the use of alternatives would be least costly as replacements. On the
other hand, EPA may determine that it has no recourse but to propose cancellations of a
long list of organophosphate and carbamate insecticide registrations, which may leave
many growers without effective alternatives, and be very disruptive to U.S. production of
crops. When EPA proposes these regulations, it will be necessary for the Agency to
estimate the costs of this rulemaking. However, if pesticide registrants propose to
remove registrations voluntarily, it will not be necessary for the EPA to estimate the
resulting economic effects. FQPA provides only broad outlines for implementation of the
“reasonable certainty of no harm” standard. The impact of FQPA will depend largely on
the policies, procedures and default assumptions EPA uses in its implementation.
Extremely conservative policies, procedures and assumptions will increase the cost
impact of FQPA.

3. OP AND CARBAMATE INSECTICIDE USAGE DATA

The estimates of the usage of organophosphate and carbamate insecticides used in this
paper are drawn from the National Pesticide Use Database issued by the National Center
for Food and Agricultural Policy (NCFAP) in 1995 [1]. The NCFAP pesticide use
database accounts for the use of 200 active ingredients by crop and state. The NCFAP
database is the only comprehensive, publicly available pesticide use database for the U.S.
and reflects usage patterns circa 1992. The NCFAP database currently is being revised to
reflect 1995/96 usage patterns. A key part of the update is an ongoing review of usage
estimates for organophosphate and carbamate insecticides, that is being conducted by
NCFAP in coordination with EPA, pesticide registrants and commodity organizations.
The revised NCFAP usage database will be available in Spring 1998.

The following data summaries are based on the NCFAP usage database issued in 1995
without revision. Tables 2 and 3 show the national usage patterns for the 23
organophosphate and seven carbamate insecticides. National usage for each active
ingredient is summarized in terms of the acreage of each crop for which the active



ingredient is used in the U.S. As can be seen, acephate is used on 13 crops in the U.S.,
azinphos methyl on 40 crops, malathion on 61 crops, etc. In all, there are 690 use sites
for organophosphate and carbamate insecticides in U. S. crop production. Table 4 lists
the number of crop use sites for each organophosphate and carbamate active ingredient.
In many cases, different organophosphates and carbamates are used on the same crop.
For example, 23 of the organophosphate and carbamate insecticides are used on cotton.
Each of the 690 use sites for organophosphate and carbamate insecticides warrants an
analysis as to why a particular active ingredient is used on that crop (What are the target
pests?) and warrants an analysis of the potential alternatives if the use of the
organophosphate or carbamate for that particular crop were canceled.

One readily apparent feature of the national usage pattern for individual
organophosphates and carbamates is that there are very few use sites where the active
ingredient is used on more than half of U.S. acreage. Of the 690 use sites, only 27
represent more than 50 percent of the nation’s acreage of the crop. On the other hand,
44?2 use sites represent less than 10 percent of the nation’s acreage of a crop treated with
an individual active ingredient. The NCFAP use estimates reflect normal, average usage
patterns. In some cases, risk assessments are conducted with the assumption that

100 percent of the crop acreage is treated with all registered products. The NCFAP data
indicate that such assessments are gross overstatements of the normal usage patterns for
the organophosphate and carbamate insecticides. On the other hand, insecticide usage
can vary tremendously depending on pest pressure and unusual weather patterns. The
NCFAP database does not identify the likely maximum usage patterns for these
chemicals. While it is accurate to say that few individual products are used on the
majority of the acreage of any crop, it may be the case that the majority of the acreage of
many crops is treated with one or more organophosphate or carbamate insecticides during
the same growing season.

4. OP AND CARBAMATE USAGE ANALYSIS

The organophosphate and carbamate products represent 30 of the 59 active ingredients
used as insecticides in U.S. crop production. The other major classes of insecticides used
in U.S. crop production are pyrethroids and biological products. Oil is used widely to
control insects in tree crops. Of the acres treated with insecticides in U.S. crop
production, 70 percent are treated with organophosphate or carbamate insecticides.
Tables 5 and 6 list the shares of insecticide treated acres for each crop that is accounted
for by organophosphate and carbamate active ingredients. As can be seen for certain
crops, organophosphate and carbamate insecticides are the only ones used: barley,
canola, dates, flax, oats, rice, rye, safflower, sweet potatoes and wild rice. For 35 crops in
the U.S., organophosphate and carbamate insecticides account for more than 70 percent
of the insecticide treated acres. Tables 7 and 8 summarize the use of organophosphates
and carbamates by state. As can be seen, for most states, the majority of insecticide
treated acres are treated with organophosphate and carbamate insecticides.



The total use of organophosphate and carbamate insecticides in U.S. crop production is
83 million pounds. NCFAP estimates that the poundage of insecticides used in U.S.
agriculture is 149 million pounds total. However, 51 million pounds of the national
usage is accounted for by oil, that is used at a high per pound rate per acre.
Organophosphate and carbamate insecticides respectively represent approximately

65 percent and 19 percent of the poundage of insecticides used in U.S. crop production
(exclusive of oil). - .

Tables 9 and 10 show the distribution of poundage of organophosphate and carbamate
insecticides used by crop in the U.S. As can be seen, two crops, corn and cotton, account
for 54 and 40 percent of national poundage of organophosphate and carbamate
insecticides, respectively. Twenty-four crops account for 95 percent of the poundage of
organophosphate and carbamate insecticide use while 60 crops, collectively, account for
the remaining S percent of national use.

5. INDIVIDUAL CROP ANALYSES

For 22 of the crops treated with organophosphate and carbamate insecticides in the U.S.
a literature search was conducted to identify the pests and reasons for usage.

Alfalfa:
Weevils, potato leafhoppers and aphids are the three top pests of alfalfa in the
U.S. The organophosphate insecticides dimethoate and chlorpyrifos and the
carbamate insecticide carbofuran are the most widely used products because of
their efficacy against all the major pests. Pyrethroids were introduced for alfalfa
insect pest management about 10 years ago. Weevil control with pyrethroids has
been uneven. The pyrethroids do not control aphids.

Apples



