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GENERAL SESSION
PRESIDENTIAL ADDRESS

Sheldon E. Blank
Senior Product Development Associate
Monsanto Co.
Kennewick, WA 99336

Members, honored guests, Fellows, visitors, ladies and gentlemen--Welcome to this 43rd meeting of the
Western Society of Weed Science. Phil Martinelli and his local arrangements committee have done an excellent
job in seeing that this meeting runs smoothly. All of us will be able to enjoy the next two and one-half days of
meetings because of Phil and his groups hard work on local arrangements the last year. I extend my sincere
thanks to them.

I am pleased to report that our society continues to maintain a strong financial position with in excess of a
two-year operational budget. 1 know there was considerable concern financially about holding last years meeting
in Hawaii, but it appears that on a fiscal year basis, our society about broke even. The Western Society of Weed
Science ushered in a new Treasurer/Business Manager this past year--Wanda Graves. Please introduce yourself
and get to know Wanda during this weeks meeting. She is doing an excellent job for us. My appreciation to
LaMar Anderson for his invaluable assistance to Wanda during this transitional year.

Attendance at last years meeting in Hawaii was 300 members, while registration for this years conference
equals or exceeds that number, While attendance at the annual meeting appears to be a strength of our Society,
participation in the meeting may be a point for concern. There were in excess of 100 papers presented last year,
while only 53 presentations were received for this years meeting. This is the lowest number of papers since the
1981 meeting in San Diego. I would hope that the requirement of a computer disc this year in addition to hard
copy of presentations was not a contributing factor to the reduction in papers. One advantage of having fewer
papers this year is that there should be ample time for open discussions in the research project groups.

Of equal concern relative to participation in our Society is that only 147 individuals voted in this years election
of officers compared to 168 in 1986. With only about 50 members involved in committees and the operation of
this annual meeting, it appears that there are only half of us contributing in some manner to the
accomplishments of the Western Society of Weed Science. I would like to invite and challenge each and every
member to participate in this excellent Society. Volunteer to serve on a committee or start planning your poster
or presentation for the 1991 meeting in Seattle.

Pete Fay, your program chairman, along with Jodie Holt and Celestine Lacey, members of the program
committee, have prepared an excellent agenda for our meeting. You had the opportunity this morning to view
some outstanding poster presentations which will be displayed for the rest of the day. The Education and
Regulatory section this year will be devoted entirely to Extension, with information on computers, videos and
other media techniques. Ihope each of you will take advantage of the time allotted for discussion during the
conference. These discussion periods have been, and continue to be, something that makes our meetings
different and, in my opinion, more productive. This year for the first time in the history of the Western Society
of Weed Science there will be an evening session concerning the teaching of Weed Science.

A highlight for me this past year was a trip to Washington, D.C., where I represented the WSWS on a team
comprised of senior officers of the WSSA and presidents of the Regional weed science societies. We met with
several key Congressmen and Senators to discuss legislative issues important to weed science. Position papers
on water quality, sustainable agriculture, IR-4 programs, Federal Noxious Weed Act, herbicide resistant weeds,
food safety and endangered species program were presented during these meetings. I encourage the WSWS to
continue sending their President on this trip. Please let members of your Executive Board know about legislative
issues that you think are important to weed science--especially in the West.

==




Our Society has the distinction of being the first conference of its kind in the United States. Since our
inception in 1936 and first meeting at Denver, Colorado in 1938, there certainly have been accelerating changes
in the science, technology and regulation of weed control. In a few minutes, you will have the opportunity to
hear from four distinguished gentlemen. Each speaker will be discussing very different but timely topics.
Container disposal, food safety, alternatives to pesticides, low-input agriculture, ground water and biologically
derived pesticides are all very pertinent topics relative to the 1990’s. Today as never before, our discipline of
weed science is coming under scrutiny and attack from individuals or groups who are demanding a say in how we
do our jobs. Gone are the days where we could pat each other on the back for a "job well done", with the
satisfaction that our endeavors were helping to feed an ever growing world population. Every agricultural
discipline, particularly those associated with pesticide use, must become more pro-active in dealing with public
perceptions and concerns in the 1990’s.

"Environmental pressure groups have forced zealous regulatory agencies to impose unwarranted restrictions
on the use of herbicides. Unwise regulations are often made by uninformed individuals. People are often
misinformed concerning herbicides because we do not provide them with adequate, accurate information”. This
quote was taken from Dr. Lowell Jordan’s Presidential address to the Western Society of Weed Science at this
hotel in 1976. How far, if any, has our discipline progressed the past 14 years in terms of dealing with public
perceptions and concerns about herbicide use? Could you not make that very same statement today!

I suggest that anyone that is still doing their job the same today as they did five or even one year ago is not
prepared for the future because they are functioning in the past. If we do not integrate the future with tradition,
we may perish. The best young people will not be attracted to agriculture, let alone disciplines of agriculture
dealing with weed control and pesticides unless agriculture’s perception among the general public improves
dramatically. We all take pride and self-satisfaction in what we do, but we must start "beating our own drum", if
the positive attributes of our discipline are ever going to be heard.

It has been a privilege to serve as President of your Society this year. I especially have enjoyed the
relationships that were developed with many of you whom I had not been closely associated with in the past. The
leadership provided by committee chairmen and members of the Executive Committee has been especially
gratifying. I would like to take this opportunity to sincerely express my appreciation to all of these members for
the cooperation, advice and loyal support they have given me. As long as our members continue to give
unselfishly of their time and talent to the affairs of the Society, we will remain in a position to mect the
challenges that lic ahead.

EMPTY PESTICIDE CONTAINER COLLECTION/RECYCLING PROGRAM. Dr. Earl C. Spurrier, Vice
President for State Affairs, National Agricultural Chemicals Association, Washington, D.C. 20005.

Two very successful pilot programs for collection, disposal and recycling of empty pesticide containers were
implemented in the states of Minnesota and Mississippi in 1989. Two concepts were embraced: (1)
demonstration and education in Minnesota; and (2) commercial collection and reeycling in Mississippi. There
were two main objectives: (1) educate farmers and applicators on the need to properly rinse pesticide containers
in an effort to avoid adverse envirc tal conseq and save money in the process; and (2) determine and
assess the practical and economic feasibility of such collection/recycling concepts.

Minnesota. Using the theme "Rinse and Win", some ten farm, industry, state and university representatives,
under the leadership of the Minnesota Department of Agriculture, organized and impl ted an extensi
statewide educational program. It demonstrated and taught farmers and applicators the reasons for and the
correct in-field procedures to properly rinse emptied pesticide containers.

In 1989, eight field demonstrations dealing with container rinsing and preparation for proper disposal were
completed: six at University of Minnesota research ficlds in conjunction with field meetings; and two at state
agricultural trade shows. Publication of "Rinse and Win" fact sheets, promotional and other educational




materials were widely distributed to the farm community through the Minnesota State University Extension
Service and Department of Agriculture personnel. Media support of the program was encouraged and well
received. Industry representatives assisted Extension personnel at the sites, provided empty containers for
demonstration and promoted field demonstration attendance through dealers and farmer contact. Field meeting
turnout to the demonstrations was excellent as was the general acceptance of the entire program. Even the
Governor of Minnesota appeared on-site to support the program.

Future plans in 1990 will expand similar educational efforts and implement pilot container collection and
recycling programs throughout the state. The 1989 Minnesota Ground Water Protection Act has mandated that
a pilot program for collection and recycling of pesticide containers be completed and a report made to the
legislature by November 30, 1991.

Mississippi. The key objective of the Mississippi program was to identify and demonstrate practices that will
enhance the rinsing, collection and recycling of empty pesticide containers. Before any recycling program can be
implemented, all containers must be appropriately rinsed and properly prepared for recycling. Containers must
qualify as solid waste to be accepted by recyclers for processing.

Fourteen Mississippi farm, industry, state and university entities formed a coalition to organize a voluntary
container collection/recycling program; the Mississippi Department of Agriculture was asked to provide
leadership. A staff person was assigned supervisory responsibilities for the project. The coalition identified one
county (Washington County) to be the site for the pilot program.

Educational, promotional and operational committees were formed. Program segments were identified.
They were: (1) development of educational materials on pressure and triple rinsing of containers; (2) assigning
and publicizing economic and environmental value gained by proper rinsing and recycling; (3) preparation of
educational slide sets for farmer/dealer meetings; (4) selection of container collection sites; (5) preparation for
media and newspaper promotion, public servioe announcements and dealer/customer letters; (6) identifying and
sclecting metal and plastic recyclers who can handle cont iners; (7) pro t and distribution of pressure
rinsing probes to each Washington County farmer; (8) proper hand!.mg, storage and transport of containers to
local collection sites; (9) inspection and certification of empty containers; (10) transport of containers to central
collection and baling sites; (11) identification, separation and preparation of empty containers for residue
analysis; (12) transportation of finally prepared containers to recycling operations; and (13) development of an
educational /promotional video for future use. Also, during the season, several media events (on-site press
conferences) were conducted.

Pressure rinsing was promoted as the most effective rinsing method. To promote the practice, mechanical
pressure rinsing probes, along with instruction for installation and use, were supplied to over 600 Washington
County farmers. Pressure rinsing is quicker and much more effective than triple rinsing.

Mississippi aerial applicators offered eight landing strip sites for "in-County” container collection. Special
container wagons were positioned at each site - one labeled plastic and the other labeled metal. Farmers or
applicators were able to deposit properly rinsed containers as soon as emptied; such collection took empty
containers off of the farm.

Tons of plastic and metal containers were collected and processed for recycling. The Washington County
Board of Supervisors utilized County-owned trucks, trailers and personnel to collect and transport all plastic
containers from the eight collection sites to one central site for baling and shipment to a recycling company.
Before baling, containers from forty different pesticide products were identified, separated into small samples
and shipped to a laboratory to be processed for chemical residue analysis. The analytical program is now being
completed by cooperating manufacturers.

An unused cotton gin and press was renovated to bale the plastic containers. Approximately 1200 plastic
containers were required to form a 500 pound bale. Metal containers were collected separately and sold for
scrap to a local metal recycler. Funds received from metal sales were used to underwrite the County cost for




transportation.

The Mississippi Department of Natural Resources provided inspection and certification of collected
containers so that they would be acceptable for recycling. The Mississippi State University Extension Service
managed educational efforts. The Mississippi State Farm Bureau prepared and aired promotional messages
over their state TV network. Local TV and radio stations provided local coverage. One manufacturer provided
700 pressure rinsing probes. Another manufacturer supervised and implemented the plastic container recycling
and residue analysis programs. Other farm organizations, state agencies, state associations, government, dealers
and crop protection chemical manufacturing companies provided full cooperation and resources to make the
program work. It was truly a voluntary, well-organized effort.

Summary. The two pilot programs were extremely successful in accomplishing set objectives. They were very
complicated first-time projects requiring very detailed planning and execution. Much was learned - good and
bad. The lessons learned can go far to help others in future efforts. Collection and recycling of properly rinsed
pesticide containers has great potential,

The agricultural industry, with the help of the farm community and regulatory agencies, must handle its
products and containers in an environmentally satisfactory and safe manner. In the future, other states are or
will be considering similar programs.

Society is encouraging recycling of waste instead of open disposal or having it fill up rapidly disappearing
county landfills. Recycling pesticide containers into other useful products or for resource energy recovery is a
step in the right direction.

LISA: WHERE DO WEED SCIENTISTS FIT IN? Philip Westra, Assistant Professor, Weed Science, Dept. of
Plant Pathology & Weed Science, Colorado State University, Ft. Collins, CO 80523.

Abstract. An analysis of the debate over North American farming systems shows a wide range of positions on
the use of chemical inputs ranging from high level pesticide users to organic, zero pesticide users. These polar
opposites are engaged in a fierce debate which encompasses politics, federal research dollars, consumer food
quality issues, and environmental issues. As agriculture in North America becomes increasingly industrialized,
new players (consumers, environmentalists, pro-organic groups) are increasingly demanding access to the inner
circle of decision makers in American agriculture. Several ways for weed scientists to contribute to the
resolution of this debate are offered in this article.

The LISA Debate

LISA is an acronym for Low Input Sustainable Agriculture, a new phenomenon in American agriculture
which has stirred considerable debate since its arrival on the stage of food and fiber production in America. In
its strictest sense, agricultural sustainability is defined by the Wisconsin Rural Development Ceater as "those
methods which use less commercial fertilizer, herbicides, and pesticides”, Other movements are closely allayed
with LISA concepts and include organic farming, regenerative agriculture, biodynamic farming, French-intensive
methods, and CIRA ( Controlled Input Responsible Agriculture). Although these movements may differ in
their tolerance of chemical inputs, all are motivated by a desire to reduce or eliminate chemical inputs in farming

systems.

A dialectical analysis of the current debate over North American farming systems shows a wadely divergent
range of positions on the use of chemical inputs. The pro-chemical proponents advocate the use of any and all
synthetic fertilizers herbicides, and pesticides in a decision making environment which primarily emphasizes
economic considerations. The pro-organic proponents advocate food and fiber production ithout the use of
any chemical fertilizers, herbicides, or pesticides. Other farmers may practice farming methods that usc varying
degrees of both of these positions. These polar opposites are engaged in a fierce debate which encompass




politics, federal research dollars, consumer food quality issues, and environmental issues.

Herbicide use in the United States, based on pounds of active ingredient, increased six-fold from 1964 to
1986. Insecticide, fungicide, and use of other pesticides remained fairly constant over the same period.
Herbicides represent by far the greatest volume of pesticides used in modern North American food and fiber
production. This represents a disturbing trend in the eyes of some people, who would argue that we do not yet
have adequate yardsticks to measure the environmental and health impacts of such quantities of herbicides
entering the environment,

Additional considerations fuel the controversy over the use of chemicals in food and fiber production. By the
year 2020, agricultural production worldwide will need to increase 90 to 140% to feed an anticipated world
population of 10 to 11 billion. Estimates of current energy conversion ratios for conventional farming suggest
that we extract only 1 unit of food energy for every 10 units of fossil energy input. Contemporary food and fiber
production is based on relatively cheap fossil fuel, which has been used to replace high cost labor.

Modern agriculture has been dominated primarily by economic decisions, but increasingly is influenced by
political decisions. People involved in agriculture are increasingly forced to consider environmental and food
quality aspects of contemporary food and fiber production systems. Decisions affecting agriculture used to be
the exclusive domain of farmers, bankers, and members of the ag chemical industry. As agriculture in North
America becomes increasingly industrialized, new players (consumers, environmentalists, pro-organic groups)
are increasingly demanding access to the inner circle of decision makers in American agriculture. For some
weed scientists, this pressure to consider new impacts (beyond economic impacts) of our weed control systems is
unwelcome, and viewed as perhaps an intrusion on our operating turf, Whatever our immediate response may
be, it is clear that weed scientists will be called on by society to increasingly monitor and address new impacts of
the weed control technologies we develop. This will call for a new integration of our multifaceted discipline to
deal with political, environmental, and ethical issues. The industrialization of agriculture not only put the stamp
of science and technology on agriculture, but also transformed agriculture’s connection with economic and
political powers.

Several key points and accusations are made by pro-chemical proponents.

1. We cnjoy access to the best quality, cheapest food supply the world or any civilization has ever seen; this is
due in no small part to scientific and technological revolutions in food production i.e. chemical fertilizers,
pesticides, and new crop varieties.

2. Synthetic fertilizers and pesticides have minor health and environmental consequences compared to other
aspects of our society such as smoking, industrial pollution, drugs, and alcoholism.

3. Ouwr world is laden with many "natural, organic" toxins, many of which are far more toxic than man made
pesticides.

4. Anti-pesticide people are not involved in a major way in food production, and do not understand the
constraints to food production.

5. We will be non-competitive with foreign food producers who have access to banned North American
technology (i.e. imported foods have high pesticide residue levels).

6. There is an obvious hypocrisy to organic farming proponents who then make other life decisions which place
the health of themselves or their children at risk.

Several key points and accusations are also made by pro-organic proponents.

1. Current farming practices poison the land, pollute streams, contaminate groundwater, and waste renewable
TESOUrces.

2. Modern farmers have grown accustomed to chemical dependency in their farming practices, and require an
annual fix to keep their systems going.

3. Current farming systems do not make good long term economic sense.

4. There are "substantial hidden costs” (i.c. health, environmental, food quality) to our current "cheap” system of
North American food and fiber production.



5. Going organic requires several years to rid the system of the shock of chemical poisons and fertilizers.
6. The "earth” (i.e. Mother Earth) possesses self-healing, regenerative powers which can be harnessed by
organic farming methods.

Pro-chemical proponents tend to emphasize scientific research and tests which "prove” the efficacy of the
modern farming system. Generally, they are quite well funded for their research activitics. Pro-organic
proponents tend to base their appeal on what I would term "religious type appeal” rather than on scientific
evidence. They often are long on beliefs, but short on facts. Until the recent creation of the LISA competitive
grants funding program, they have tended to be poorly funded, and still receive proportionately few of the total
research dollars expended for North American agriculture.

Some might say of the pro-organic position "where’s the beef?". Support for this position often is anecdotal,
based on testimonials, and non-scientific in nature. Attendance at their meetings may be likened to a religious
revival meeting, where the admission price for involvement is almost a spiritual requirement, i.e. "have you got
the spirit to be one with us in this organic movement?". Sometimes the pro-organic people are referred to as
"myth keepers" who guard some very real spiritual knowledge of an alternative form of agriculture that is
essential to the heart and core of what American agriculture should be like.

Pro-chemical proponents may feel overwhelmed by the onslaught of publicity attacking their position, and
often counter with a position that says "leave us alone, and we will provide you with a cheap, bountiful supply of
food and fiber". Society increasingly is questioning the total cost, and the actual quality of this supply of food and
fiber. Critics of the current system of agricultural production say "that mainstream agricultural institutions not
only have not been able to grasp the essence of sustainable agriculture, but do not even want to ... mainstream
agricultural institutions are too committed to the status quo to mount such a challenge”. Although this may be a
somewhat radical position, there is mounting sentiment that mainstream agricultural institutions have not risen
to support sustainable agriculture in an appropriate fashion, and that the movement has its origins and
motivation primarily from sources outside mainstream institutions.

For weed scientists the crucial question is "do we want to be part of the solution to the current debate about
sustainable agriculture, or do we want to be part of the problem?". How do we remain part of the problem? By
refusing to think about how we think about the science of weed control. When we allow our presuppositions and
biases to color our response to weed science challenges, we affect our ability to conduct sustainable agriculture
research.

Suppose for the sake of argument that society gives us a mandate to produce weed control strategies utilizing
all existing and new herbicides currently available in the arsenal of weed control tools. If this makes us feel
comfortable and self congratulatory on our past efforts as weed scientists, we need to look at scenario two that
society presents us. Suppose that society gives us a mandate to produce weed control strategies that use no
herbicides or synthetic chemicals. If this mandate makes our blood pressure rise, then perhaps we need to ask
ourselves if we are "weed" scientists, or are we "chemical, herbicide" scientists. What intrinsic difference does it
make 1o us, if we are objective and unbiased in our scientific, research endeavors, of we can use, or cannot use
herbicides?

Part of the problem in American agriculture has been the shift in paradigms which rule our activities. For
several decades, the ruling paradigm was the desire to provide food sufficiency for our country, and perhaps to
help feed other people in the world. Recently, the paradigm of sustainability as influenced by land, energy,
ground , and ecosy conservation has come to influence the value system and discussion about
American agriculture. Even more recent has been the arrival of the paradigm of rural community, along with
discussions of the value of small family farms, the erosion of small rural communities in North America, and the
way of rural American life has come to influence the debate over American agriculture.

One message seems to be coming through loud and clear today. Society is saying “read my lips; use less
fertilizer and pesticides.” Part of the dilemma is that our society expects "microwave solutions™ to every
problem. It is my conviction that if LISA is to be widely adopted, there will be no microwase solutions Lo support
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it. LISA rescarch will require well funded, well planned, well executed long term research (5 to 10 years
minimum) to provide the reliable data base to support LISA concepts in agricultural productions. What LISA
proponents fail to realize is that once guns and bullets were i 1, swords b irrelevant. Although
fertilizer and pesticide can and will decrease in North America, the cultural unfolding of these technologies in
the hands of North American farmers will preclude a total return the bucolic, idyllic ways of farming of the
1930s and 1940’s in North America.

No-till pro-chemical farmers may be able to achieve excellent weed control with a preemergence soil applied
and a single postemergence herbicide strategy. An organic farmer may have to make 5-7 mechanical tillage
passes over a field in the same time frame to achieve comparable control. What will the economic costs be of
such organic strategies? What will the environmental impacts be of additional tractors tilling weeds across North
America? What will the effects be on carbon dioxide levels in the atmosphere, soil erosion, and soil compaction
problems? Such issues will require an environmental balance sheet that will apply to the pro-organic strategy as
well as the pro-chemical strategy. To do less will be to unleash the thoughtless pogroms of thoughtless
bureaucratic decisions on a system that result in more harm than benefits. Such issues will require careful
research and investigation by all parties involved in the debate.

We need to ask if the pro-chemical and pro-organic proponents approach weed control from radically
different positions, or if there are common areas of overlap and congruence where meaningful cooperative
research and dialogue can occur. I believe there are issues involving economics, food distribution (so that all
people, including the poor and outeast of our society can eat), justice (so that all who want to eat can afford an
adequate supply of good quality food), and environmental factors. Would we all not like to pass on to our
children an agricultural production system as good as, or better than the one we inherited from our ancestors?

A frustrating problem faced by weed scientists (and other scientists) is that many people in our society are
scientifically illiterate; they make decisions based on emotions rather than on facts. People ask less "what can
science do for me?” but are inclined to ask more "what is science doing to me?" This subtle distinction is critical
to the current mistrust of weed scientists and our ability to provide clean, safe systems of weed control.

With the expected peace dividend after the recent thaw in east-west relations, are we weed scientists being
called to help beat the swords of our cultures into plowshares to feed the world? Should we look at LISA as an
obstacle to advances in our science, or as an opportunity to help numerous disenfranchised farmers on our
globe? Should we help head the move to rediscover plants as a source of nourishment for our bodies, our
families, our communities and our country, or are we going to assist the move to view plants as biochemical
factories to be manipulated and altered as powerful poker chips in a growing international poker game of
economics and politics? We will need to work to change the current system of rewards for scientist who devote
major portions of their careers to long term sustainable agricultural research.

There are specific ways in which weed science can fit into LISA projects.

1. We can be involved in meaningful dialogue with all players in the current agricultural systems debate.

2. We can lend the power of our scientific, logic oriented minds to sustainable weed control research. Pro-
organic proponents need us to help design and conduct sustainable agriculture research.

3. We can increase our involvement in multi-disciplinary, systems research that deals with multi-faceted
research topics.

4. We need to help lobby for additional state and federal dollars to fund long-term, integrated sustainable weed
control research topics.

5. We need to help educate society and our children on the proper role of science in our world.

6. We can provide leadership in discovering innovative new ways to best ge weeds in sustainable farming
systems.

All we ask of modern weed scientists is that you spend 10% of your time meaningfully involved in sustainable
agriculture weed research to help resolve the debate about sustainable agriculture weed control strategies.
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PESTICIDE RESIDUES AND CANCER RISKS. Carl K. Winter, Extension Toxicologist, Department of
Entomology, University of California, Riverside, CA 92521.

The issue of pesticide residues in the human food chain is of considerable interest to consumers, consumer
advocates, food producers, processors, retailers, the chemical industry, and government agencies. It is a highly
controversial and extremely complicated subject. This report highlights the value of information in assessing
potential carcinogenic risks from pesticide residues and recommends changes that could improve the accuracy of
scientific data used in risk assessment. Of particular note are our recalculations of the National Rescarch
Council’s dietary cancer risk estimates for several pesticides and selected foods, using alternative assumptions
about exposure. The results differ markedly, calling into question the value of many current assumptions that
generally underlie the risk assessment used in guiding regulatory decisions.

Risk assessment-quantification of the potential adverse effects of pesticides--is a critical component of our
present regulatory system. Estimates of dietary risks from pesticide residues for selected pesticides and crops
depend on (1) sound toxicology, to assess the potential for adverse health effects of specific pesticides; (2)
information on pesticide use patterns, specifically to determine which materials may result in residues on food
crops; (3) good data on the levels, if any, of residues that can be expected to oceur; and (4) up-to-date estimates
of the foods people cat, sufficiently identified by age, sex, ethnicity, and location to determine likely exposure
levels. As greater reliance on risk assessments to guide regulatory poilicy develops, complete and accurate
information concerning these variables is critical to effective and economically efficient regulation.

Although regulatory agencies use quantitative risk assessment methodology to estimate human health effects
from exposure to toxic substances such as pesticides, it is an evolving science. Risk assessment suffers from
many sources of uncertainty; knowledge of how chemicals cause cancer is far from complete. Uncertainty arises
from the need to extrapolate from the high doses necessary to induce tumors in animals to the lower doses to
which humans are likely to be exposed. Data from cancer studies of many pesticides are limited, and data on
both pesticide use and residues on raw crops and in processed foods are insufficient to conduct aggregate risk
analyses. Up-to-date information on dietary patterns of various population groups is also lacking.

To compensate for these uncertainties, risk assessment employs what have been termed worst-case or upper-
bound statistical approaches in determining dietary risk. Basically, all components of the risk analysis are taken
at their most conservative value to ensure that risk estimates are appropriately conservative. As such,
carcinogenic risk estimates may be useful for regulatory purposes and, when adequate information is available,
for comparing risks associated with various pesticides and other manufactured or natural chemicals. But the
estimates do not predict actual human cancer incidence. This approach to risk assessment has been justified by
these many uncertainties. It is quite possible, however, that priorities established on the basis of such analysis
could result in a misallocation of resources.

NRC study. Concern over the degree to which pestitcide residues in the food chain pose risks to consumers has
prompted studies by e groups, rescarch units, and government agencies. The most comprehensive study
was performed by the National Research Council (NRC) of the National Academy of Sciences in 1987. The
NRC study was requested by the U.S. Environmental Protection Agency (EPA) to examine the existing statutory
basis for establishing legal levels (tolerances) for pesticide residues in food and assess the operation of the
tolerance-setting process in practice. The NRC development estimates of dictary cancer risks from pesticides
currently in use and explored alternative regulatory approaches, evaluating the effects of these alternatives on
health risks and pesticide use patterns. The NRC study has been critical in reforming existing pesticide policy.

The NRC risk analysis relied largely on the baseline of pesticides that have food tolerances using EPA’s
existing pesticide data base. The analysis largely followed EPA’s current risk assessment techniques, employing
the two-stage linear dose-response model and "potency factors” (slopes of the dose-response model estimated
from animal studies) developed by EPA. These currently exist for 28 of the 53 pesticides identified by the EPA
as suspected carcinogens. Assumed pesticide residue levels in foods were set equal to legal tolerance levels, with
estimates of dietary exposure to residues derived from aggregate estimates of food consumption in the United
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States. Because of this approach, the NRC estimates are considered "legally allowable risk,” which is quite
different from actual risk. Risk was thus characterized as a person’s probability of additional risk of cancer from
a lifetime exposure to pesticide residues at levels legally allowed in food products under existing regulations.

Results of the NRC risk assessment indicate that the total legally allowable risk (the additional risk of cancer
from 70 years of exposure tq these 28 potentially carcinogenic pesticides at tolerance levels in food) was slightly
less than 0.006 or 5.84x 10", (This is in addition to the current general cancer risk for the U.S. population of
0.25, or one in four.) The risk estimates were also separated into categories of pesticides. Fungicides made up
the largest proportion (nearly 60%) of estimated risk; herbicides” share of the total was greater than that for
insecticides (approximately 27% and 14%, respectively). Older (pre-1978) pesticides appeared to generate a
larger share of risk.

Results suggest that in the case of both herbicides and insecticides, one or two chemicals explained a large
portion of estimated risk, yet risk appeared to be more uniformly distributed among fungicide compounds.
Twelve pesticides were identified by the NRC as contributing 96% of estimated dietary risk. According to the
NRC, greater risk was associated with raw than with processed food products (80% and 20%, respectively).
Fifteen foods accounted for nearly 80% of total dietary risk from pesticide residues with the greatest risks
calculated from exposure to tomatoes, followed by beef, potatoes, oranges, lettuce, apples, peaches, pork, wheat,
soybeans, beans, carrots, chicken, corn, and grapes. From this analysis, the NRC concluded that exposure to
potentially carcinogenic pesticides was likely to be concentrated in a few foods and be derived from a relatively
small number of pesticides, many of which were registered before 1978.

Bias in cancer risk estimates. Given the known gaps in the data and the compensating assumptions made in
developing dietary risk estimates, the NRC figures are likely to be biased estimates of real risks. Therefore, the
specific risk-benefit estimates and rankings of foods and pesticides presented in the NRC report should be
viewed with considerable caution, rather than immediately used to guide regulatory action.

For example, in the absence of data on actual pesticide use patterns and residue levels, the NRC assumed
that all material registered for use on a specific crop are always used at maximum levels allowed and are always
present on that crop at levels equal to the legal tolerance limit. This assumption surely leads to substantial
upward bias in risk estimates.

Use varies by region and within a crop cycle in any given region. In California, for example, many pesticides
are not used on specific commodities, although they may be registered for use. (See Fig. 1, which compares
registered and actual uses of 9 of the 12 riskiest pesticides identified by the NRC.) When pesticides are used on
specific commodities, pesticides may not be applied to all of the commodity acreage (Table 1), therefore, the
assumption that all materials registered for a crop are actually used may greatly overstate pesticide use. The
assumption also can bias the ranking of foods by associated dietary risk, since more materials are registered for
crops whose high value and market size provide economic incentives to pesticide manufacturers. If the 26 most
frequently consumed fruits and vegetables are ranked by the number of pesticides registered for use on each, the
list is almost identical to the NRC list of the 15 foods with the greatest dictary risk.

Setting residues at tolerance levels because it is difficult to obtain data on actual residue levels leads to
additional upward bias. Despite a lack of consensus on estimates of actual food residues, historical data from the
Food and Drug Administration (FDA) and the California Department of Food and Agriculture (CDFA) over
the past two decades consistently show that residues in excess of established tolerance levels are encountered
infrequently (generally in less than 1% of the samples). In California in 1987, for example, 1,839 lettuce samples
and 259 tomato samples were analyzed by CDFA for residues of over 100 pesticides. No residues were detected
in 78% of the lettuce samples and 81% of the tomato samples. In the majority of lettuce and tomato samples in
which residues were detected, residue levels were within 109% of the established tolerances. These results are not
surprising, considering that tolerances are established to exceed the maximum residues determined from field
studies using the most severe application conditions, including maximum application rate, maximum number of
applications per growing season, and minimum preharvest intervals. Typical, legal application of pesticides
should therefore not result in residues approaching tolerance levels. The NRC’s assumption that residues would


































































































































































































































































































































































































































