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PREFACE

On May 29, 1990, at the request of the United States Trade Representative (USTR),
at the direction of the President, and in accordance with section 332(g) of the Tariff Act
of 1930 (19 U.S.C. 1332(g)), the U.S. International Trade Commission (Commission)
instituted investigation No. 332-292, California Pesticide Residue Initiative: Probable
Economic Effects on U.S. International Trade in Agricultural Food Products, for
purposes of providing information with regard to these areas:

1. The extent to which enactment of the “California Environmental Protection Act
of 1990” could create major differences between California and Federal
standards for chemical residues in food;

2. The volume and value, by country of origin, of agricultural fresh and processed
food products imported through the ports of California, and the volume and
value, by country of origin, of the imported agricultural fresh and processed food
products marketed in California;

3. The volume and value, by country of destination, of agricultural fresh and
processed food products exported through the ports of California, and the
volume and value, by country of destination, of California agricultural fresh and
processed food products which are exported; and

4. The potential international trade effects which would flow from enactment of the
Initiative.

The USTR request, reproduced in appendix A, asked that the Commission provide
an interim report not later than September 30, 1990, and a final report of the results of
its investigation not later than December 31, 1990.

Notice of the investigation was posted at the Office of the Secretary, U.S.
International Trade Commission, Washington, DC, and published in the Federal
Register (55 FR 23307) of June 7, 1990. A copy of the Commission’s notice of
investigation is reproduced in appendix B.

A public hearing on the investigation was held on July 10, 1990, at the U.S.
International Trade Commission building, 500 E Street SW., Washington, DC, and all
persons who requested the opportunity were permitted to appear. A list of witnesses
appearing at the hearing appears in appendix C. The Commission also invited interested
persons to submit written statements concerning the investigation. See appendix D for
summaries of testimony and written submissions by interested parties.
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GLOSSARY

Active ingredient
An ingredient in a pesticide product that destroys or controls a pest.

Carcinogen ) o '
A substance or a mixture of substances that produces or incites cancer in a living tissue.

Fungicide
A class of pesticide that prevents, destroys, or mitigates fungi (mushrooms, molds,
mildews, rusts, etc.).

Herbicide
A class of pesticide that prevents, destroys, or mitigates unwanted plants or weeds.

Inert ingredient
An ingredient in a pesticide product not intended to destroy or control a pest but rather
used to dissolve, dilute, propel, or stabilize the active ingredient in the pesticide product.

Insecticide
A class of pesticide that prevents, destroys, repels, or mitigates insects.

Nontarget organisms

Those plants and animals (including humans) that are not intended to be controlled,
injured, killed, or detrimentally affected in any way by a pesticide.

Oncogen

A substance or a mixture of substances that produces or incites tumor formations in
living tissue.

Pesticide

A general term for chemical or biological products used to destroy or control unwanted
insects, weeds, fungi, mites, rodents, bacteria, or other organisms.

Registration

Licenses for specified uses of pesticide products. A pesticide product registration sets the
terms and conditions of the use of that product, including the directions and precautions
for use outlined on the product label. All pesticides must be registered by EPA before
they can be sold to the public.

Rodenticide

A class of pesticide that prevents, destroys, repels, or mitigates rodents and closely
related species.

Teratogen
A substance or mixture of substances that produces or induces birth defects.

Tolerance

A scientifically and legally established limit for the amount of pesticide chemical residue
permitted to remain in or on raw agricultural products or processed foods as a result of
the application of a pesticide.
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EXECUTIVE SUMMARY

This report is in response to a request the Commission received on May 10, 1990,
from the United States Trade Representative (USTR) concerning the probable
international trade effects of a proposed California State law, “Environmental Protection
Act of 1990” (the Initiative). California voters are scheduled to vote on the proposed
Initiative in November. Specifically, the USTR is interested in receiving as much
information as the Commission can provide on:

1. The extent to which enactment of the Initiative could create major differences
between California and Federal standards for chemical residues in food;

2. The volume and value, by country of origin, of agricultural fresh and processed
food products imported through the ports of California, and the volume and
value, by country of origin, of the imported agricultural fresh and processed food
products marketed in California; '

3. The volume and value, by country of destination, of agricultural fresh and
processed food products exported through the ports of California, and the
volume and value, by country of destination, of California agricultural fresh and
processed food products which are exported, and;

4. The potential international trade effects which would flow from enactment of the
Initiative.

This interim report addresses the first three items in the USTR request. The report
contains preliminary information, and a review of relevant studies, on the potential
economic trade effects of enactment of the Initiative. The Commission will more fully
address the fourth item in its final report, scheduled to be issued by December 31, 1990.

1. The extent to which enactment of the Initiative could create major differences
between California and Federal standards for chemical residues in food.

In the United States, Federal standards for chemical residues in food are governed
by the Federal Insecticide, Fungicide, and Rodenticide Act, which assigns responsibility
for Federal registration of pesticides and their use to the Environmental Protection
Agency (EPA). Therefore, the EPA is responsible for determining the amount and type
of pesticide residues that are allowable in or on specific foods without the foods being
considered legally adulterated in the United States. Under the provisions of the Federal
Food, Drug, and Cosmetic Act (FFDCA), the U.S. Food and Drug Administration
(FDA) enforces the pesticide residue tolerances established by the EPA for all foods
shipped in U.S. interstate commerce, except for meat, poultry, and eggs; tolerances for

these latter three products are monitored and enforced by the U.S. Department of
Agriculture.

The tolerance represents the maximum level of a residue that may be present on or
in a food at the time it enters commerce. Most tolerances are set at a level that will
impose no health risk within a practical certainty. In addition, the Delaney amendment
to the FFDCA prohibits the use in processed foods of additives found to cause cancer in
humans or animals no matter how small the risk.

The Initiative, on the other hand, among other things, would deny pesticide
registration in California (as well as eliminate all tolerances) by January 1, 1996, of
pesticides currently registered for use in food by the EPA and classified as group A or B
carcinogens (i.e., known human carcinogen or probable human carcinogen,
respectively), or those pesticides that are on California’s Proposition 65 list of chemicals
(i.e., those known to the State to cause cancer or reproductive toxicity). Further, the
Initiative would require registrants of any active or inert ingredients currently classified by
EPA as group C (possible human carcinogens, or equivalent) to have a determination by
the California Department of Health Services that the ingredients do not cause cancer or
reproductive toxicity. Without such determination, the pesticide could not be registered
in California, nor could tolerances be established for its use in or on foods marketed in
California after enactment of the Initiative.

Federal standards allow an EPA-registered pesticide to be used in or on specific
foods if the residue will impose no health hazard within a practical certainty. Most

tolerances are set at a level that is 100 times lower than the level that caused “no effect”
in animal tests.

vil
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A major premise of the Initiative is that California consumers should only be exposed
t0 a pesticide resicue if the residue presents no significant risk to human health.? The
Initiative cefines the standar-d of “no significant risk” for a pesticide residue to be at a
level which will not cause or contribute to a risk of cancer greater than the rate of “one
in one millicn” in a lifetime. The Initiative requires that food produced outside the State
of California, whether from foreign or domestic sources, which does not conform with
the residue criteria set forth in the Initiative be deemed adulterated and declared unsafe
in the State.

<
1
13

The ultimate compariscn of Federal and California residue standards cepends on the
implementation of the Initiative, which will determine which pesticides will be banned in
California and which will have residue tolerances the same or stricter than those
currently establishec by the EPA. Thus, the precise extent to which enactment of the
Initiative could create majcr differences between California and Federal standards for
chemical residuszs in focd will be determined by regulations to be written if the Initiative
is passed. {See ch. 2.)

2. The volume and vaiue, by country of origin, of agricultural fresh and processed
food products imported through the ports of California, and the volume and
vaiue, by country of origin, of the imported agricultural fresh and processed food
products marketed in California.

Value is the only common denominator for readily measuring imports of agricultural
fresh and processec foecd products. Imports of such products through California customs
districts (California ports for all practical purposes) totaled $3.8 billion in 1989. Thailand
and Mexico each supplied about 10 percent of the imports. China supplied 8 percent,
Australia 7 percent, the EC and the Philippines 6 percent each, New Zealand and Ecu-
ador S percent each, Taiwan and Japan 4 percent each, and Colombia and Chile 2
percent each. None of the large number of countries supplying the remaining 30 percent
of the imports particularly predominated in the value of trade.

About cne-half of the imports of the fresh and processed agricultural food products
in 1985 were in the animal protein complex (which amounted to $1.8 billion).
Crustaceans, primarily shrimp, were the principal item in value of imports, accounting for
$720 million, over 40 percent of the total through California customs districts of products
in the animal protein complex. Frozen beef was the second most impertant item in terms
of value in this sector, accounting for 17 percent of the imports. Frozen beef was the
principal item in the sector in terms of weight.

Imports of raw agricultural crops in 1989 through California customs districts were
valued at $911 million and accounted for nearly one-quarter of the total imports. Coffee
was the principal item, accounting for $333 million, or over one-third of the import
value. Bananas had the second-highest value of raw agricultural crops, accounting for
$167 million of imports.

Imports of processed agricultural crops through California customs districts in 1989
were valued at $1.1 billion and accounted for the remainder, over one-fourth, of the
imports of the agricultural fresh and processed food products. Imports of wine were the
iargest single item within the processed agricultural crops, amounting to $156 million.
The value of imports of beer was $147 million and that for certain processed fruit and
nuts was $105 million.

Four-digit Harmonized Tariff Schedule (HTS) heading groups of agricultural fresh
and processed food product imports that had import or export values of $35 million or
more each in 1989 accounted for 87 percent of the fresh and processed agricultural food
products imported through California ports in that year. In 1989, an estimated 84
percent of this group of imports was marketed in California; the data suggest that this
share may apply to total imports. Data are not available to make estimates by country of
origin for imported products that were marketed in California. (See ch. 3.)

3. The volume and value, by country of destination, of agricultural fresh and
processed food products exported through the ports of California, and the
volume and value, by country of destination, of California agricultural fresh and
processed food products which are exported.

' State of California, Environmental Protection Act of 1990, sec. 26906, p. 6.



Exports of agricultural fresh and processed food products through California ports in
1989 amounted to $4.6 billion. Japan was the country of destination for about 52
percent of the exports. Six percent of the exports were destined to Hong Kong; 4 percent
each to Taiwan, South Korea, and West Germany; and 3 percent each to Mexico and
the United Kingdom. The remaining one-fourth of the exports were divided among at
least 15 other countries.

Exports of products in the animal protein complex of $1.82 billion accounted for
nearly 40 percent of the exports through California customs districts of fresh and
processed agricultural food products in 1989. Frozen beef was the principal item in
value, accounting for $688 million, or 38 percent, of trade. Fresh beef was a distant
second, with $202 million in exports.

Raw agricultural crop exports through California customs districts totaled $1.77
billion in 1989, also nearly 40 percent of the total. Edible nuts were the principal items
exported, accounting for $482 million. Citrus fruit had the second-highest value, with
$305 million.

Over 20 percent of the exports of fresh and processed agricultural food crops was
accounted for by processed agricultural crops, which were valued at $1.0 billion in 1989.
Miscellaneous edible food preparations, including such items as protein concentrates,
preparations used in making beverages, and dairy substitutes, were the principal items in
value, accounting for $164 million. Exports of prepared and preserved fruits and nuts
through California customs districts, the second-largest item in value, totaled $132
million.

Four-digit HTS heading groups of agricultural fresh and processed food-product
exports that had import or export values of $35 million or more each in 1989 accounted
for 88 percent of the fresh and processed food products exported through the customs
districts of California in that year. An estimated 60 percent of the exports consisted of
products produced in California; the data suggest that this percentage may apply to total
exports of agricultural fresh and processed food crops that are produced in California
and exported through California customs districts. Data are not available to make
estimates by country of destination for exported products that were produced in
California. (See ch. 3.)

4. The potential international trade effects which could flow from enactment of the
Initiative.

Changes in national and international trade patterns for raw and processed
agricultural food products resulting from changes in pesticide usage mandated by the
Initiative depend largely on the magnitude of any changes in the cost of production, the
extent of California excess supply or excess demand, and the availability of alternative
low-cost and/or residue-free domestic or foreign supplies. These factors are likely to
differ for different products. Estimates of cost changes by product are incomplete for the
agricultural fresh and processed food products covered by the Initiative. (See ch. 4.)






Chapter 1
Introduction

The Scope of This Report

In this study, the U.S. International Trade
Commission (Commission) was requested to pro-
vide information with respect to the probable
international trade effects of a proposed Califor-
nia State law known as the Environmental
Protection Act of 1990 (the Initiative). Specifi-
cally, the Commission was requested to look at
the potential agricultural trade implications of title
3 of the Initiative. See appendix E for a copy of
title 3 of the Environmental Protection Act of
1990. The Commission was requested to provide
as much information as it can regarding the fol-
lowing:

1. The extent to which enactment of the
“Environmental Protection Act of 1990”
could create major differences between
California and Federal standards for
chemical residues in food;

2. The volume and value, by country of ori-
gin, of agricultural fresh and processed
food products imported through the ports
of California, and the volume and value,
by country of origin, of the imported agri-
cultural fresh and processed food
products marketed in California;

3. The volume and value, by country of des-
tination, of agricultural fresh and
processed food products exported
through the ports of California, and the
volume and value, by country of destina-
tion, of California agricultural fresh and
processed food products which are ex-
ported; and

4. The potential international trade effects
which would flow from enactment of the
Initiative.

In this interim report,! the Commission has
focused on the first three questions in the request.
Chapter 2 looks at pesticide usage in California
and the types of pesticides used on agricultural
crops in that State. Chapter 2 also presents infor-
mation on how national standards for pesticide
residues on food are established and compares
this with how California presently registers and
monitors pesticides. This chapter also reviews title
3 of the Initiative, with regard to pesticide stan-
dards that it would impose. A direct comparison
between individual Federal pesticide regulations
and those of the California Initiative has not been
made because the Initiative provides only guide-
lines for regulations yet to be determined.

In Chapter 3, the report provides detailed in-
formation on the volume and value, by country of
origin, of agricultural fresh and processed food
products imported through the ports of Califor-

' Due to the United States Trade Representative on
Sept. 30, 1990.

nia; the volume and value of imported agricul-
tural fresh and processed food products marketed
in California; the volume and value, by country =/
destination, of agricultural fresh and processed
food products exported through the ports of Cali-
fornia; and the volume and vaiue of
California-produced agricultural fresh and proc-
essed food products that are exported. Trade
analysis of agricultural fresh and processed food
products? covered by this investigation has been
divided into three groups as foliows: the animal
protein complex (i.e., meat, poultry, fish, dairy,
and eggs); raw agricultural crops (i.e., grains,
oilseeds, fruits, vegetables, and nuts); and proc-
essed agricultural crops including items such as
sugar, processed fruits and vegetables, miscellane-
ous food preparations, and bread and pastry
products.

These three major commodity groups were se-
lected in order to help isolate potential trade
effects that might result from enactment of the
Initiative because of the diversity of import
sources and export markets covered by the agri-
cultural fresh and processed food products
included in this investigation. In 1989, over 100
countries were sources for the imports or markets
for the exports covered by this investigation.

The potential international trade effects that
would flow from enactment of the Initiative are
the subjects of chapter 4 and will be covered
more fully in the final report that is due to the
United States Trade Representative not later than
December 31, 1990. In this interim report, chap-
ter 4 discusses works of other authors, the
principles of possible trade effects, and the legal
concerns of U.S. trading partners. This chapter
sets the groundwork for the analysis that will fol-
low in the final report.

Description of the Initiative

The Initiative provides for various programs to
protect the environment including the atmos-
phere, forests and marine resources, the food
supply, and the workplace. This study is con-
cerned only with that portion of the Initiative that
proposes new standards for pesticide regulation.
The Initiative provides that “a pesticide residue
may be permitted in food only if it is demon-
strated that the pesticide residue presents no
significant risk to human health, including the
health of identifiable population groups (particu-
larly infants and children) with special food
consumption patterns.”3

The Initiative would deny registration of se-
lected pesticides in California, stating that “the
registration of any pesticide containing an active

2 The Health and Safety Code of the State of Califor-
nia defines in 26012(a) “food” as “any article used or
intended for use for food, drink, confection, condiment,
or chewing gum by man or other animal” or in sec.
26012(b) “any article which is used or intended for use
as a component of any article designated in 26012(a).”

3 State of California, Environmental Protection Act of
1990, sec. 26905, p. 6.



ingredient, registered for use on food, or for
which a tolerance exists, which is determined af-
ter the effective date of this Chapter to cause
cancer or reproductive harm, shall be canceled
and applicable tolerances revoked on or before
five years from the date of the determination.”*
In addition, if the Initiative passes, registrations
shall be cancelled and applicable tolerances re-
voked by January 1, 1996, for those pesticides
that are “known to cause cancer”, that is, those
classified by the EPA as group A or B (known or
probable) carcinogens, or pesticides that are on
California’s Proposition 65 list of chemicals
“known to cause reproductive harm.” These pes-
ticides can not be registered for any new use on
food after enactment of the Initiative.5

Section 26904 of the Initiative would require
registrants of “high hazard” pesticides to request
a determination, to be based on complete and
adequate data, that the pesticide does not cause
cancer. High hazard pesticides are defined in sec-
tion 26914(J) as any active or inert ingredients
classified by EPA as a group C (possible) carcino-
gen or the equivalent.

Secticn 26904 of the Initiative also would
regulate inert ingredients found in a pesticide for-
mulation that are shown to cause cancer or
reproductive toxicity (according to EPA classifi-
cation, Proposition 65 list, or other mechanisms).
The registration for use in California of such inert
ingredients would be canceled and residue toler-
ances revoked. “No pesticide containing an inert
ingredient known tc cause cancer or reproductive
harm could be registered, nor a tolerance estab-
lished, for a new use on food” after enactment of
the Initiative.®

The Initiative also defines the standard of “no
significant risk” for a carcinogen to be “a level at
which a pesticide residue will not cause or con-
tribute to a risk of cancer in the exposed
population which exceeds the rate of one in one
million.”? The Initiative would require that toler-
ances be established for all pesticides used on
food including active ingredients, metabolites,
contaminants, degradation products, and inert in-
gredients. The Initiative also would require that
food produced outside the State of California,
whether domestic or imported, which contains a
residue of a pesticide canceled in California, be
deemed adulterated and unsafe (in California).

Relationship of the Initiative To
International Trade

Pesticides are used intensively throughout the
world in the production of agricultural fresh and
processed food products. Pesticides are used to
control insects, weeds, fungi, rodents, bacteria,
and other harmfu! organisms. Agricultural pesti-
cide use in the United States has grown rapidly

< Ibid., p. 4.
5 Ibid., p. 5.
e Ibid., p. S.
7 Ibid., p. 6.

since the end of Worid War II, contributing to
increased agricuitura! production. Human expo-
sure to certain pesticides has been shown o have
adverse health consequences; some pesticides
have been shown to cause cancer or birth defects.
Other pesticides persist in the environment for
long periods of time. Pesticides that are used on
raw and processed agricultural products can re-
main on or in the food and potentially can be
ingested along with the food. Most pesticides are
considered to be safe when used as directed.

Because of the potential adverse heailth effects
for humans and adverse effects cn the environ-
ment resulting from some pesticides, the United
States and many other countries have enacted
laws to regulate the procuction, use, and residual
quantities of a pesticide that may be present in or
on a food. Pesticide use in the United States is
governed by the Federal Insecticide, Fungicide,
and Rodenticide Act (FIFRA)(7 U.S.C. 13§),
which assigns responsibility for Federal registra-
tion of pesticides and use to the EPA. The
Federal Food, Drug, and Cosmetic Act (FFDCA)
(21 U.S.C. 301) regulates the amount of each
pesticide that is allowed to remain as a residue on
food grown or sold in the United States. The
Delaney amendment to the FFDCA prohibits the
use in processed food of additives that cause can-
cer in humans or animals, nc matter how small
the risk.

The FFDCA assigns the EPA the responsibil-
ity of determining pesticide residue tolerances for
food commodities. An established tolerance rep-
resents the maximum permissible residual level
for a pesticide in or on a raw agricultural product
or processed focd. While a tolerance or exemp-
tion from tolerance is in effect for a pesticide
chemical with respect to any raw agricultural com-
modity, such raw agricultural commodity shall
not, by reason of bearing or containing any added
amount of such pesticide chemical, be considered
to be adulterated within the meaning of adulter-
ated food under the FFDCA.8 Using a process of
“no observed effect level” and established pesti-
cide residue tolerances, the EPA zlsc determines
an estimate of the daily exposure, or acceptabie
daily intake level, to the human popuilation (in-
cluding sensitive subgrcups) that is likely to be
without an appreciable risk of adverse effect.S

The Food and Drug Administraticn {FDA) is
assigned the responsibility to enforce the pesticide
residue tolerances that are established by the
EPA for all food shipped in interstate commerce,
except for meat, poultry, and eggs.'® Pesticide

®21 U.S.C.A., 346a.

® EPA, Office of Pesticides and Toxic Subsiances,
Environmental Fact Sheet on Pesticide Tolerances,
January 1990, p. 5.

© The U.S. Department of Agriculture (USDA)
monitors meat, poultry, and eggs for illegal pesticide
residues under the Federal Meat Inspection Act (21
U.S.C. 601), the Pouiiry Products inspection Act (2i
U.S.C. 451), and the Egg Products Inspection Act (21
U.S.C. 103).



tolerances for food are established at a level that
will impose no health hazard within a practical
certainty.’ Most tolerances are normally 100
times lower than the level that is projected to
have “no effect” in animal tests.

The EPA uses several approaches for estab-
lishing tolerances for carcinogenic pesticide
residues. For raw agricultural foods, a risk-benefit
approach is used in which EPA considers whether
the tolerance protects the public health and other
factors such as the production of an adequate,
wholesome, and economical food supply. With
regard to processed foods, the Delaney Clause
prohibits the establishment of tolerances for food
additives found to induce cancer in humans or
animals (a zero risk). However, carcinogenic resi-
dues may exist in processed foods when residues
carry over from a raw agricultural food to a proc-
essed food so long as the residue level is not
greater than that established for the raw agricul-
tural food. For animal feed additives, the EPA
has used a minimum-risk approach. Under a
minimum-risk approach a tolerance would be al-
lowed if “(1) the additive does not adversely
affect the animals and (2) no residue can be
found in foods derived from the animal. EPA and
FDA have interpreted the second point to mean a
residue level that would not significantly increase
cancer risk. They further define a risk of 1 in 1
million over a lifetime as an acceptable level.” 12

The use of pesticides on food in other coun-
tries is not covered by U.S. regulations but rather
by the laws of the country where the food is
grown. Food that is imported into the United
States is subject to U.S. regulations concerning
what chemical residues are allowed on specific
food crops and in what amounts.’® Imports that
are found to have chemical residues in excess of
the established tolerance are considered “adulter-
ated.” Adulterated food is food that either has a
pesticide residue that does not have an EPA-ap-
proved tolerance, for example, a pesticide that is
not registered for that crop, or that has a pesti-
cide residue that exceeds the EPA-approved
tolerance. If the food is found to be adulterated,
the FDA may deny its entry into the United
States and remove it from interstate trade.

The Initiative requires the phase out of the
use of carcinogenic pesticides on raw and proc-
essed agricultural food products in California by
January 1, 1996 and requires imported food
products (whether from other domestic sources or
from foreign sources) to meet the same stan-
dards. ™

' General Accounting Office, Pesticides: EPA’s
Formidable Task to Assess and Regulate Their Risk,
RCED 86 125, April 1986, p. 61.

2 Ibid., p. 75.

's Environmental Protection Agency, Pesticide Fact
Book, p. 2.

¢ Environmental Protection Act of 1990, p- 7.

The effect of the Initiative on international
trade of agricultural fresh and processed food
products will be determined in large part by the
number of pesticides that will be banned and the
number that will have more stringent tolerances
than those presently established by the EPA. The
effect of the Initiative could be mitigated by the
number of substitute pesticides that will be avail-
able for use on agricultural food products,
together with alternative pest-management pro-
grams such as biological controls and crop
rotations, that will allow the economical produc-
tion of food products in the absence of those
pesticides covered by the Initiative. Some agricul-
tural food products are not treated with pesticides
covered by the Initiative and hence will nat be
affected directly by the Initiative.

The U.S. competitive position for raw and
processed food products that are produced with
the use of pesticides banned by the Initiative
could be adversely impacted if the ban reduces
domestic supplies or results in higher production
costs and higher prices. Production costs may in-
crease with the use of alternative pesticides or
from lower yields. Because of the relatively inelas-
tic demand for many raw and processed food
products, the likely changes in costs or supply
could result in substantial price increases.

At present, various Federal and State govern-
ment agencies in California routinely inspect and
test food products imported into the State (from
foreign sources and from other States) for com-
pliance with pesticide residue standards. The
Initiative would strengthen procedures that are al-
ready in place. According to officials of the
California Department of Food and Agriculture,
the State of California does not, at present, in-
spect or test raw or processed food products that
merely pass through California and are not in-
tended to enter into commerce within the State.
However, such pass-through products may be in-
spected incidentally with products that are
entering the commerce of California. If the prod-
uct is found to be adulterated, the State of
California informs officials in the State to which
the product was destined that adulteration has
been found.

With regard to exports of raw and processed
agricultural food products, the State of California
does not at present inspect food products grown
or produced in the State if they are intended for
export. An export product that is produced in a
California plant along with a product that is to
enter into commerce in the State of California
would be subject to inspection and testing. How-
ever, if the Initiative bans the use of carcinogenic
pesticides in the production of raw and processed
agricultural food products within California, not-
withstanding their final destination, the question
of distinguishing food products destined for ex-
port from those destined for the California
market is irrelevant.
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Chapter 2
Agricultural Pesticide Usage

Pesticides are chemicals used to reduce the
losses of crops and other agricultural products
from insects, weeds, fungi, rodents, and the like.
In addition, their proper employment is intended
to improve the quality of agricultural produce.

U.S. sales of pesticides (at the manufacturer’s
level) were only about $20 million in 1930 and
$150 million in 1950. By 1988, sales had in-
creased to nearly $5.0 billion. From the 1940s
until the present time, pesticides have been pre-
dominantly synthetic organic chemicals. In 1970,
herbicides exceeded insecticides in volume of us-
age in the United States and now are more than
double the latter (in other parts of the world, in-
secticides predominate). In future years, it is
believed that many pesticides will become biologi-
cally based, such as genetically engineered
bacteria, fungi, and viruses.

Without pesticides a farmer’s crop production
might drop as much as 30 percent, according to
some estimates.! Yet the cost of pesticides to the
farmer is relatively low, far below such costs as
seed and feed, interest, depreciation, wages, fer-
tilizer, fuel, repairs, and other costs. In 1988,
farm pesticide expenditures were an estimated
3.9 percent of all farm production expenditures.

The magnitude of the pesticides market is dif-
ficult to quantify. As new chemicals have been
developed, the application of a pesticide to a
farmer’s field is now likely to be measured in
ounces per acre, where as previously it was
pounds or tens of pounds per acre.?2 In this
study, the dimensions of the industry are gener-
ally expressed in pounds of active ingredient

' “The Future of Chemicals in the Food Industry,”
Chemical Purchasing, March 1983, p. 58.

2 For example, one pound of a syntheti¢c pyrethroid,
Cypermethrin, was claimed to be as effective as 130
pounds of parathion, which it displaced, or 3,200
pounds of DDT, which the parathion had displaced, in
controlling the larvae of the cotton leafworm.

and value in dollars at the manufacturer’s level,
split mainly among herbicides, insecticides, and
fungicides, and an “all other” group that includes
repellants, miticides, defoliants/desiccants,
fumigants, nematicides, molluscicides, and roden-
ticides. (Some compilations include borderline
products such as wood preservatives, plant-growth
regulators, disinfectants, and sulfur.) It is possi-
ble that the California Initiative will directly
prohibit the use in California of a significant num-
ber of pesticides. Similarly, the Initiative could
indirectly prohibit these pesticides on agricultural
products imported into California. (See “Pesti-
cides Subject to Potential Prohibition,” near the
end of this chapter.) At this time, it is not certain
what the effect of the Initiative will be on the
U.S. pesticide industry. For some products, Cali-
fornia agriculture is a major market and
prohibition in California could severely curtail
sales. However, to the extent that agriculture
moves out of California under the Initiative, the
pesticide industry could follow the market and
thereby replace lost California sales. Alterna-
tively, to the extent that residues on agricultural
products could be eliminated, food products
grown with pesticides could be imported into Cali-
fornia, thereby allowing the continued use of
certain pesticides outside of California on food
destined for the California market.

Pesticide Production and Usage

United States

Table 2-1 indicates EPA estimates of U.S.
sales of active-ingredient pesticides and formula-
tions in 1988 for domestic use, net of imports and
eXports.

At the user level, U.S. expenditures for pesti-
cides in 1988, excluding exports but including
(much smaller) imports, were $7.38 billion. Table
2-2 shows U.S. production of pesticides in terms
of millions of pounds of active ingredient during
1984~88.

Table 2-1
U.S. conventional pesticide sales at basic producer level, 1988
Share of U.S. share of
Type U.S. sales U.S. sales world market
Million
dollars Percent
Herbicldes .. ......iiiiiiii it e 2,770 56 36
INsecticIdesS . ... ..ottt i e 1,200 24 20
FUNQICIAES . ...t e 580 12 17
(0] ¢ 7= 420 8 35
B 11 2= | PP 4,970 100 27

Note.—Herbicides Include plant-growth regulators. Insecticides include miticides and contact nematicides. Fungi-
cldes do not include wood preservatives. “Other” includes rodenticides, fumigants, and molluscicides, but excludes

wood preservatives, disinfectants, and sulfur.
Source: U.S. Environmental Protection Agency.



Table 2-2

Pesticides and related products: U.S. production, 1984-88

(Millions of pounds, active ingredient)

Insecticides, Herbicides,
rodenticides, plant-growth
and regulators, o

Year repellants and fumigants Fungicides Total
349.6 718.4 . 123.1 1,191.1
370.0 755.9 - 109.0 1,234.9
342.0 724.7 113.3 1,180.0
378.9 556.0 104.6 1,039.5
352.5 701.8 109.5 1,163.8

Note.—Fungicides do not inciude wood preservatives.

Source: Data are from the pesticides sections of the annual statistics for synthetic organic chemicals published by

the U.S. international Trade Commission.

Production recorded by the U.S. International
Trade Commission (USITC) excludes large-vol-
ume marginal groups of chemicals such as wood
preservatives and disinfectants, as well as natural
organic chemicals such as pyrethrum and
rotenone (table 2-2).3 Inorganic chemicals, such
as about 200 million pounds of sulfur (fungicide,
miticide), copper derivatives, sodium chlorate
(defoliant), and at least 30 others, are also ex-
cluded from the USITC statistics. Altogether, the
inorganics may be one-quarter or one-third as
large as the synthetic organics in volume, but are
a much smalier portion of value of sales (e.g., the
price of sulfur is about 15 cents per pound com-
pared with the average price of organophosphorus
insecticices, at $7.69 per pound in 1988).

U.S. producers of pesticides number about
130, with the top 16 having about an 85-percent
share of the U.S. market, and the top 6 produc-
ers (DuPont, Monsanto, Ciba Geigy, ICI, Mobay,
American Cyanamid) having more than half of
the market, measured in dollar terms. Sixty-eight
U.S. producers of pesticides reported to the
USITC in 1988. At the marketing level, there
were 3,300 formulators and 2%,000 distributors
and similar establishments in 1988. At the user
level, there were 40,000 commercial pest control
firms among the 254,074 certified commercial
(i.e., professional) applicators and 992,920 certi-
fied farmers and other private applicators in the
same year.4

Of the 1.43 billion pounds of U.S. pesticide
production in 1988, one-third was exported.5
With 0.15 billion pounds of imports, apparent
U.S. consumption was 1.13 billion pounds (al-
most identical to what it was 9 years earlier in

® The USITC annually publishes a report on the
domestic production of organic chemicals per a request
from the House Committee on Ways and Means,
Subcommittee on Trade, Apr. 27, 1988.

* EPA, Office of Pesticide Programs, Pesticide
Industry Sales and Usage: 1988 Market Estimates,
December 1989, pp. 10, 16, 18; SRI International,
Chemical Economics Handbook and Directory of Chemi-
cal Producers, United States, 1989.

° Official statistics of the U.S. Department of Com-
merce.
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1979). The value of domestic sales was $4.97 bil-
lion in that same year. At the user level, sales
were $7.38 billion, 69 percent for agriculture,
15 percent for home/garden, and 16 percent for
industry, commercial, and Government users.®

Table 2-3 lists the top 15 pesticides used in
the United States in 1987, measured in pounds of
active ingredients. They accounted for 50 percent
of total U.S. use of pesticides. Of the 1,200 active
pesticide ingredients registered by the EPA, 850
were produced in the United States in 1988.

California

Pesticide usage in California in 1988 was 106
million pounds as reported by the California De-
partment of Food and Agriculture (CDFA). It is
difficult to compare this number with national to-
tals because prior to 1990, only restricted
chemicals and pesticide applications by licensed
pesticide applicators had to be reported. Private
use of nonrestricted products, for example, did
not have to be reported. As a consequence, some
believe CDFA aggregate data are too low and
have used alternative ‘methods to estimate farm
pesticide usage.” Beginning in 1990, all pesticide
usage must be reported to the CDFA. CDFA sta-
tistics include 27 million pounds of sulfur and 52
million pounds of other inorganic pesticides, most
of which are not included in other published sta-
tistics. A list of pesticides currently restricted in
California is given in appendix F. :

Furthermore, the usage of pesticides is differ-
ent in California because the crops are different.
For the entire United States, field crops are
dominant and corn and soybeans account for
more than one-half of the pesticides consumed
(59 percent of 1985 sales in dollars). But in Cali-
fornia, 52 percent of the reported pesticides used
in 1988, in pounds, was accounted for by sugar-

® EPA, Pesticide Industry Sales and Usage, pp. 4, 5;
USITC, Synthetic Organic Chemicals, United States
Production and Sales, 1988, and 1979.

7 See for example Leonard Gianessi, Resources For
The Future, Use of Selected Pesticides in Agricultural
Crop Production in California, Apr. 1990, pp. 8-12.



Table 2-3

Usage of largest volume pesticides in the United States, 1987’

Usage of
Pesticide Type active ingredient Manufacturer(s)
Million pounds
Million pounds
Alachlor ..........coiiivnenn.. Herbicide .................... 75 - 100 Monsanto.
Atrazine ........... ..., Herbiclde .................... 75 - 100 Ciba Geigy,
DuPont.
2,4-D .. Herbicide .................... 52 - 67 Dow, others.
Butylate ................. .. ... Herbicide .................... 44 - 58 Chevron, ICI.
Metolachlor .................... Herbicide .................... 45 - 55 Ciba Geigy.
Trifluralin .......... ... o Plant-growth regulator ........ 30 - 35 Eli Lilly.
Cyanazing .........c.evevevniennn Herbicide .................... 20 - 25 DuPont.
Carbaryl ..........coviiiii, Insecticid ................. ... 12 - 25 Rhone Poulenc.
Malathion ...................... Insecticide ................... 16§ - 20 American
Cyanamid.
Metribuzin ..................... Herbicide .................... 18 - 17 Bayer (Mobay).
Maneb/mancozeb ............... Fungicide ...............ovvnn 12 - 18 DuPont.
Glyphosate .................... Herbicide .................... 10 - 1§ Monsanto.
Captan ........cciiiiiinninnnn Fungicide .............ovunn. 9- 11 IC:R’ ?ureco.
Vanderbilt.
Chlorpyrifos . ...........coevven. Insecticide ................... 7- 11 Dow.
Methyl parathion ................ Insecticide ................... §- 10 Monsanto.
=€ | PPN 424 - 567

' The estimates represent all usage of the active ingredients including noncrop use.

Source: EPA staff estimates.

beets, cotton, grapes, strawberries, and tomatoes.
Of the top 15 volume pesticides on the national
list, 8 also appear on the equivalent California list
(2,4-D, trifluralin, carbaryl, malathion, maneb/
mancozeb, glyphosate, chlorpyrifos, and methyl
parathion).

Table 2-4 lists the top 35 pesticides used in
California in 1988, also measured in pounds of
active ingredient. This group, accounting for 89
percent of the California total, also includes six
inorganic pesticides not on the U.S. list of top
pesticides used (table 2-3). For the entire list of
432 pesticides used in California in 1988, the
breakdown by type of application is in the follow-
ing tabulation:8

Thousand

Application pounds Percent
Fumigants, nematicides ..... 40,430 38
Fungicides ................. 33,120 31
Insecticides, miticides,

repellants ................ 15,660 15
Herbicides ................. 9,570 9
Defoliants .................. 5,290 5
Growth regulators .......... 610 1
Other (molluscicides,
disinfectants, wood

preservatives, rotenticides

antiseptics, sanitizers,

and unknown) ............ 920 1

Total ................... 105,600 100

California’s pesticide consumption is concen-
trated in 10 of its 58 counties—Fresno, Kern, San
Joaquin, Monterey, Imperial, Tulare, Merced,

® EPA, California Department of Food and Agricul-
ture, and Farm Chemicals Handbook, 1988.

Kings, Madera, and Stanislaus—which, in 1988,
accounted for almost two-thirds of the State’s
consumption.

World

Table 2-5, below, indicates EPA estimates of
world pesticide sales in 1988.

Current Standards for Pesticide
Residue on Foods

Federal Standards

Establishing maximum acceptable levels of
pesticide residues (tolerance levels) on food com-
modities sold in the United States is a major
component in the U.S. pesticide registration proc-
ess. No pesticide can be used in the United States
without a registration and no pesticide can be reg-
istered for use on food or feed crops until a
tolerance level is established.® The EPA has the
responsibility for determining pesticide residue
levels that are permitted to remain on food and
animal feed. The agency’s regulatory authority
derives from the Federal Food, Drug, and Cos-
metic Act (FFDCA) and the Federal Insecticide,
Fungicide, and Rodenticide Act (FIFRA). Pesti-
cide tolerance levels set by the EPA are enforced
by the Food And Drug Administration (FDA),
U.S. Department of Agriculture (USDA), and
State enforcement agencies.

® Tolerance levels are listed in 40 CFR, sec. 180,
“Tolerances and Exemptions From Tolerances for
Pesticide Chemicals in or on Raw Agricultural Commodi-
ties.” The section is updated annually, as new tolerances
are established.
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Table 2-4

Usage of largest volume pesticides in California, in pounds applied, 1988

Principal crops
and consumers

Active ingredient (brand name) Pounds applied
Insecticides, miticides:
Chlorpyrifos .. ...ttt i 1,693,000
Propargite (Omite) .......... ... ... ... ... .. .... 1,649,000
Parathion ......... ... i 1,102,000
Methomyl ... ... . . . i 1,073,000
(074711 <= 887,000
Carbaryl ... . 781,000
Diazinon ... .. e 751,000
Profenofos (Curacron) .............. ... .. ... 736,000
Malathion .......... .. i 663,000
Azinphos-methyl . ...... ... ... ... ... i, 529,000
Dimethoate ............ ... . . i, 521,000
Methamidophos . ........ ..ot 437,000 .
Methidathion .......... ... ... ... .. i, 335,000
Total ..o e 11,157,000
Herbicides, growth regulators:
Molinate ........... ... i 1,616,000
Glyphosate, isopropylamine salt ................ 873,000
2,4-D (all forms—-eighteen) .................... 580,000
Ethephon ........ ... i, 579,000
Trifluralin . ... e 567,000
Paraquat dichioride ............................ - 551,000
Diuron ... . e 548,000
Thiobencarb ......... ... it 431,000
Chlorthal-dimethyl (Dacthal) ................... 398,000
MCPA, dimethylamine sait ..................... 343,000
Total . e e 6,386,000
Fungicides:
SUIfUr . . e e 27,136,000
Copper sulfate pentahydrate ................... 1,971,000
Maneb and mancozeb ............. ... ... ..., 943,000
Copper hydroxide ...........cc.ciiiiiiiinneannn. 923,000
A - o o TN 393,000
Total L e 31,366,000
Fumigants/nematicides:
Methyl bromide ........... ... .. it 18,375,000
1,3-dichloropropene ............... ... .. .00, 16,519,000
Chloropicrin . ... ... ... it 3,761,000
Suifuryi fluoride (Vikane) ....................... 1,009,000
Total . e e 39,664,000
Defoliants:
Sodiumchlorate ..................cciiiiinn.. 4,261,000
DEF (tributyl-phosphorotrithicate) ............... 921,000
Merphos (Folex) ......... ... .. .. ... 100,000
Total .o e 5,282,000
Total of 35 major use pesticides ................ 93,855,000
Grand total, 432 pesticides applied. ............... 105,600,000

Structural, cotton, alfalfa.
Cotton, aimonds, corn.
Almonds.

Lettuce, grapes.

Grapes.

. Oranges, many others.
"Structural, maintenance.

Cotton.

Alfalfa, structural.
Almonds.
Oranges, grapes.
Cotton.

Oranges.

Rice.

Cotton, right of ways.
Grains.

Cotton.

Alfalfa, cotton.
Cotton.

Right of ways.
Rice.
Vegetables.
Rice.

Sugarbeet, grapes,
tomatoes.

Rice.

Lettuce, potatoes,
tomatoes.

Almonds.

Almonds.

Strawberries, structural,
celery.

Carrots, tomatoes.

Strawberries.

Structural.

Cotton.
Cotton.
Cotton.

Source: California Department of Food and Agriculture, 1988 report.
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Table 2-5

World sales of conventional pesticides at basic producer level, 1988

Worlid Share of
Type sales world sales
Billion
dollars Percent
Herbicides (& plant growth regulators) ........... ... ... .. o it 7.7 42
Insecticides (& miticides, contact nematicides) ........................ 6.1 33
Fungicides (excluding wood preservatives) ...............ccviiuivnn.n. 3.5 19
Other (rodenticides, fumigants, molluscicides) ......................... 1.2 6
L 2= L 18.5 100

Source: U.S. Environmental Protection Agency.

There are approximately 1,400 pesticide ac-
tive ingredients formulated into some 45,000
products that are currently registered in the
United States.’® Although about 15 new active
ingredients are registered annually, the majority
of registration activity is concerned with new for-
mulations of old active ingredients, or with
determining new uses for old products.

The main purpose of the registration process
is to see that when used according to directions,
the pesticides will not present unreasonable risk
to human health or the environment.'* The
EPA, which is currently registering new pesticides
and reviewing old registrations, is required under
FIFRA to consider economic, social, and envi-
ronmental costs and benefits. The agency makes
its determination on the basis of information pro-
vided by the applicant.

The application requires a completed EPA ap-
plication form, the identity and address of the
applicant, the identity and characteristics of the
chemical in question, a draft of the label, certifi-
cation of child-resistant packaging, and a series of
test data.’2 The tests are to determine whether a
pesticide can cause harm to humans, fish, wild-
life, and endangered species. Human risks
include acute toxic reaction, long-term effects
such as cancer, and birth defects. As part of the
registration process, the applicant must also sub-
mit data on how the pesticide and its metabolites
behave in the environment, and particularly how
they affect ground water. Early in the registration
process, the applicant applies to the EPA for an
experimental use permit (EUP) to field-test the
new product. The application must include the
appropriate health and safety data and, if
needed, the EPA can request further testing and
information.’® It may require 2 to 3 years to
complete the EPA registration process for a new
active ingredient and can cost the applicant be-
tween $2.5 million and $4.0 million.'* Figure
2~1 shows the standard process for registering a
pesticide active ingredient.

' U.S. Environmental Protection Agency, Pesticide
Fact Book, March 1986.

" Ibid., p. 1.

'2 40 CFR 152.50. :

'3 The complete registration procedure is printed in 40
CFR, subch. E, “Pesticide Programs.”

4 EPA, Pesticide Fact Book, p. 1.

If the pesticide is to be considered for use on
food or feed crops, “the applicant must also peti-
tion the EPA for a tolerance and submit the
appropriate data so the Agency can define a safe
and realistic tolerance level.”'S The purpose of
these tolerances, which are applied to domestic
and imported commodities, is to ensure that U.S.
consumers are not exposed to unsafe pesticide
residues in food. As with registration procedures,
EPA'’s regulatory authority over residue tolerance
derives from the FFDCA and FIFRA. The
authority for tolerances applied to raw commodi-
ties is established under FIFRA and section 408
of the FFDCA; the authority to set standards for
processed foods is established under section 409
of the FFDCA.

Individual tolerances for existing pesticides
are currently being reassessed by the EPA as part
of its reregistration process, and tolerances for
canceled pesticides are being revoked.

Tolerance data are designed to answer three
key questions:

First, what is the chemical residue? Second,
how much residue is there? The ‘what’ and
‘how much’ information, derived from residue
chemistry data, is then matched by EPA toxi-
cologists with toxicity data to answer the third
question: does the residue represent an ac-
ceptable dietary level of exposure? In other
words, is there a reasonable assurance that un-
der the prescribed conditions of use of the
pesticide, no unreasonable adverse effects will
result in humans after a lifetime of expo-
sure?16

The data needed to establish a tolerance level
are, for the most part, residue-chemistry and tox-
icity data. The residue-chemistry data include
information on the chemistry of the product; me-
tabolism in plants and animals, from which are
determined the significant metabolites and toler-
ance expression; residue field trial data, to
determine the maximum levels that would result
under actual farming conditions; and data on
processing, to determine to what extent the prod-
uct will degrade and concentrate during food

5 Ibid., p. 1.
¢ EPA, Environmental Fact Sheet, Pesticide Toler-
ance, Jan. 1990, p. 2.
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preparation. If the proposed pesticide will be used
on animal feed, studies on residue transfer to ed-
ible portions of the animal are also conducted.

After the residue data are collected and ana-
lyzed, the EPA analyzes toxicology data obtained
from studies on test animals exposed to the pesti-
cide. The analysis is used to determine a lifetime
“no observed effect level” (NOEL) for noncar-
cinogenic effects and a cancer risk estimate for a
pesticide with carcinogenic potential. The tests
are conducted to determine long-term chronic ef-
fects resulting from continuous low-level ingestion
of a pesticide, rather than immediate symptoms
of accidental exposure, such as eye irritation and
skin rash. Pesticides are mainly administered
orally and begin with young (post-weanling) ani-
mals and continue through adulthood, thereby
mimicking a lifetime of human exposure begin-
ning in adolescence.

On the basis of the toxicology studies, an ac-
ceptable daily intake (ADI), known as the
“reference dose,” is proposed for humans after
applying an uncertainty factor that—

...is intended to allow an extra margin of
safety to compensate principally for (1) the
scientific uncertainty inherent in the process
of extrapolating human risk projections from
animal data, and (2) the possibility of differing
sensitivities to the pesticide in individuals or
subgroups (such as children) among the gen-
eral population. The magnitude of this factor
may vary, depending on the toxicological data
available, but a 100-fold uncertainty factor is
used in most instances.!?

Before making a final tolerance decision, the
EPA compares the reference dose with a Theo-
retical Maximum Residue Contribution (TMRC)
of the pesticide, which is obtained by combining
the proposed tolerance level(s) with any existing
tolerance levels and multiplying this number by
average food consumption estimates based on
USDA’s Nationwide Survey of Food Consump-
tion. In most instances, when the basic data
requirements are satisfied, the EPA will establish
a tolerance level if the TMRC is less than the ref-
erence dose. However, the EPA also calculates
risk estimates for subgroups within the general
population (e.g., infants and children), and if any
of these subgroups appear to be at risk, the pesti-
cide may not be accepted. In addition, if the
pesticide has been shown to induce cancer in test
animals, the EPA uses a more conservative risk-
assessment approach, applying the “negligible
risk” standard suggested by the National Acad-
emy of Sciences whenever possible.

Present California Registration and
Monitoring Procedures

Although California accepts the EPA toler-
ance levels for registered pesticides, before a

7 Ibid., p. S.

product can be used in California it must undergo
an additional State registration process. The Cali-
fornia registration process begins with a review of
the Federal registration and may require the reg-
istrant to conduct and submit further tests on the
chemical, physical, and biological properties of
the product.'® The tests include data on efficacy,
chemistry, acute and chronic health effects stud-
ies, and worker exposure studies.

These tests are evaluated to identify problems
and necessary mitigation measures to assure
the safety of the environment, the user, and
the public before a pesticide can be used. The
branch consults regularly with other State
agencies, such as Fish and Game, Health
Services, Water Resources, etc., regarding the
potential impact of pesticides on other re-
sources. The recommendation of these State
agencies is considered before a final decision
on registration is made.'®

The CDFA has restricted, and in a few cases
suspended, the use of certain Federally approved
pesticides. Prior to such action, the agency con-
siders the risk and attempts to mitigate or
eliminate any adverse effects. In addition, the
CDFA allows the manufacturer to review the evi-
dence on which they have made their
determination. Although companies informally
challange the CDFA, only in a few instances was
the CDFA challenged in administrative law hear-
ings. There have been no formal challenges since
1985.20 Once registered in California, pesticides
are sampled at both manufacturing and retail lev-
els to assess their quality and review their
labeling. Pesticide dealers, pest control advisors
and operators, pesticide applicators, and pest
control aircraft pilots must pass rigorous examina-
tions before they are certified to use agricultural
chemicals. California spends approximately $40
million annually to run this program. The CDFA
works with the 58 county commissioners and their
staffs to monitor pesticide use, making some
78,000 random inspections annually. Beginning
in 1990, all agricultural use of pesticides in Cali-
fornia must be “site-specific” and “use-specific”
applications. Domestic and imported produce are
also sampled and inspected approximately 15,000
times annually, with sampling occurring in the
field before harvest, at wholesale and chain food-
distribution centers, packing sheds, processing’
plants, retail markets, and ports of entry.2"

' California Department of Food and Agriculture,
Division of Pest Management, An Introduction to
CDFA’s Division of Pest Management, 1988.

'® Ibid., .

; ﬁgg‘glephone conversation with CDFA'’s staff, Sept.
, 1990.

21 California Department of Food and Agriculture,
Division of Pest Management, An Introduction to DFA’s
Division of Pest Management, 1988, p. 5.



The Delaney Paradox

The Delaney Paradox refers to an inconsis-
tency in the methodologies used to establish
tolerances for raw and processed foods. When es-
tablishing Federal tolerances for raw food, the
EPA is expected to consider both risks and bene-
fits.22 However, when establishing Federal tole-
rances for food additives (pesticide residues in
processed foods), the EPA must consider only
risks, basically establishing a “zero-risk” crite-
rion. The Delaney Clause (found in sec. 409 of
the FFDCA) has created difficulties for the EPA
in establishing pesticide tolerances that are found
to meet the risk/benefit criteria under FIFRA,
but not under the Delaney Clause. In 1985, EPA
commissioned the National Academy of Sciences
(NAS) to investigate the implications of this in-
consistency. In 1987, NAS issued a report,
Regulating Pesticides in Food: The Delaney
Paradox, in which it made a number o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>