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Preface

The Idaho Pesticide Applicator Training Manual will help you understand the Federal and
state pesticide laws and regulations, good environmental stewardship practices, sound pest
management practices, and actions that are necessary for the safe and effective handling and
application of pesticide products. In addition, laws and information relating to the sale and
distribution of pesticide products are included for dealers.

Because of the complexities of pest control in the modern world, pesticide applicators must
understand the environment that they attempt to control and the types of control options available.
Sound pest management practices must consider human safety, human and animal health, and
environmental impact. This manual does not attempt to provide all the information necessary for
pest management decisions, but gives basic information critical for pesticide applicators, dealers
and consultants.

The Laws & Safety and Private Applicator examinations, administered by the Idaho State
Department of Agriculture, are based on information contained in this manual. In order to obtain
a pesticide license, all applicators, dealers and consultants must know specific information
contained within this manual. All pesticide applicator examinations will contain questions specific
to the information contained in this manual.

After reading each chapter, answer the review questions to test your knowledge of the chapter.
Compare your answers with the correct answers shown at the end of the manual. The Pre-Test and
Post-Test, included in this manual, will help you will help you prepare for the certification
examinations and become familiar with the types of questions the actual examinations will ask.
Please use the glossary to define words or terms you do not know prior to taking the examinations.

This manual is a valuable resource for all pesticide applicators. It.contains useful information
that will assist applicators in planning and managing a pest control program. Appendices B
(Common telephone numbers) and C (Conversion Table) contain additional information that is
useful for all persons that handle or apply pesticides.
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Pre-Test

The following test is designed to provide the trainee with an introduction to some of the facts, concepts and
skills you will encounter in this manual.

Another practice exam, the Post-Test, is provided at the end of this manual (see page 135). These tests and the
end of chapter quizzes are designed to help assess your pesticide knowledge. They also will introduce you to the
types of questions and exam format you will encounter on the actual Laws & Safety or Private Applicator exam.
If your performance on the Post-Test is not up to your expectations, re-study the parts of the manual and the
questions your missed until you feel confident that you understand the concepts. To do well on the Idaho Law &
Safcty or Private Applicator exam, you should be able to answer all of the questions on the pre- and post-tests
and understand the concepts associated with the questions.

Read the entire question and answers and then choose the correct answer. Answers to the pre- and post-test are
found on page 140.

1. The key to minimizing the hazard of pesticide 8. The best way to dispose of a registered pesticide is to:

use {o the applicator is to avoid exposure, A. Pour it into the sewer system.
(True or False) B. Wrap it tightly in plastic and dispose with
regular trash,
2. The use of temperature or humidity C. Use it according to the label directions.
tnanipulation is a conirol D. Ship the rinsate to US EPA.
method for pests.
A. Cultural 9. Wettable powder formulations pose little or no
B. Biological inhalation health risks during mixing or leading,
C. Legal (True or False)
1. Physical

10. The Skull and Crossbones symbol must appear on

. Pesticide drift problems can be reduced using;
A. Lower sprayer pressure and smaller nozzle
orifices.
B. Applying in very calm, stable air conditions.
C. Spraying upwind of a sensitive area and leaving
an untreated border.
D. Using a nozzle that produces larger droplets.

. Which is not a disadvantage of an emulsifiable
concentrate pesticide?
A. Higher phytotoxicity hazard.
B. May be easily absorbed the skin.
. Needs constant agitation.
D, Flammable.

. EPA and ISDA are the only federal and state agencies
that regulate pesticides.
(True or False)

. Two or more pesticides that cannot be effectively
mixed together are said to be

. All formulations with the same active ingredient carry
the same signal word.
(True or False)

every pesticide label,
(True or False)

11. Which LDsq is representative of a highly toxic
pesticide?
A. 640 mg/kg
B. 35 mg/kg
C. 5,900 mg/kg
D. 510 mg/kg

12. Pesticide contaminated surface water can
contaminate groundwater,
(True or False)

13. Pesticide application records are required for
Restricted Use Pesticide application.
(True or False)

14, A person can apply a Restricted Use Pesticide
without an ISDA license if he uses hand equipment
only.

(True or False)

15. Dealers must keep records for seven (7} years on the
sale of general use agricultural pesticides.
(True or False)
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Chapter 1 - Introduction to Pests and Pest Management

Learning Objectives

. Understand how pests have affected civilizations throughout
time.

) Know the definition of a pest.

. Be able to define the words typed in italics.

. Identify some of the earliest used pesticides and what they
were used to control.

) l[dentify some of the most significant synthetic chemical
pesticides and what they were/are used to control.

® Know the contemporary issues concerning the application of
pesticides in our society.

. Identify and recognize different pest control tactics.

Significant Pests

Civilization has been combating pest organisms throughout history. Records contain
many examples of how pests have had major impacts on humans. Probably the most
infamous was the Black Plague of Europe in the fourteenth century when millions of people
died from a mysterious scourge. For many years, the cause of the plague and the reasons
for its rapid and widespread devastation remained unknown. Cenfuries later, it was
established that a bacterial disease spread to humans from fleas that fed on infected rats.
When rats were killed, or were unavailable as a food source, the fleas sought other
warm-blooded hosts, often humans. Today this problem, known as bubonic plague, can be
treated if properly diagnosed. Controlling rats, other rodents and fleas will directly reduce
the disease.

One historical occurrence that directly influenced the population of the United States
was caused by the destruction of Ireland's potato crop in the nineteenth century. A fungus
disease, called late blight, essentially eliminated the staple food ctop. The potatoes not
destroyed in the field rotted in storage during the winter. As a result, thousands of Irish
starved from the famine and more than a million immigrated to the United States. Late
blight continues to be a major problem for potatoes, but today it is managed through the
use of resistant varieties, proper sanitation practices and pesticides.

The above examples illustrate the potential enormity and complexity of pest problems.
But what is a pest? Webster defines a pest as "a plant or animal detrimental to man; one
that pesters or annoys." Sound pest management recognizes many insects, disease-causing
organisms, weeds, mollusks (slugs and snails), fish, birds and a variety of mammals from
rats to wolves as competitors for our livestock and ¢rops. In addition, pests impact human
health, destroy buildings and other structures, and reduce the aesthetic value of the
landscape.

As competition between humans and pests evolved over time, so have the methods of
control. Society atteinpts to alter their environment to suit their needs by growing food or
feed, building houses in a desirable location, or creating desirable landscapes. In each case,
the environment is altered from its natural state. These changes bring new challenges for
controlling the naturally occurring pests. A single method of control rarely produces
acceptable results over time, It is more effective to use a combination of control practices
that will produce the desired results without undue harm to humans, animals or the
environment.




Pest Control Through the Years

Development of
Synthetic Pesticides

Mystery surrounded the causes of crop failures and human and animal diseases for
many centuries. Mystical beliefs often prevented their cures. The first pest control
measures were crude; weeds were pulled, rats were clubbed, beetles were plucked from
foliage and crop residues were burned. The earliest use of chemicals as pesticides dates
back to 2,500 B.C. when early farmers burned sulfur to control insects and mites.

Through the years, experimentation and good fortune led to the recognition of
additional chemicals with pesticidal activity. Early plant-derived insecticides included
hellebore to control body lice, nicotine to control aphids and pyretlnrums to control a wide
variety of insects. Later, the same experimentation led to the discovery that certain
compounds containing mercury, arsenic or other similar elements could be used for pest
confrol. Lead arsenate was first used in 1892 as an orchard spray. While these substances
and compounds did control pests, they had also had their drawbacks. Pyrethrum was not
effective against all pest insects and the heavy metal compounds had human and animal
toxicity risks.

In France, during the late nineteenth century, a mixture of lime and copper sulfate was
sprayed on grapevines to deter people from picking and eating the grapes. The farmer found
the mixture also controlled downy mildew, a serious fungal disease of grapes. Later named
Bordeaux mixture, it remains one of the most widely used fungicides worldwide.

Until the 1940°s, pest control chemicals were derived from plants and inorganic
compounds. DDT, a synthetic organic chlorine pesticide, was developed prior to World
War 11 and emerged as a very important factor in saving allied soldiers from
insect-transmitted diseases. During that time, DDT was hailed as the insecticide to solve
all insect pest problems. Countless other synthetic organic pesticides (2,4-D, aldrin, hep-
tachlor) were developed and introduced during this period largely due to the success of
DDT and advancements in the development of all chemicals. These synthetic products
launched the modern day chemical industry and began a new era in pest control. With
significant success at relatively low costs, pesticides quickly became the primary method
of pest control. They provided season-long crop protection against pests and complemented
the benefits of fertilizers and other production practices. The success of modern pesticides,
particularly in agriculture, encouraged widespread acceptance and eventual reliance upon
them.

Contemporary Concerns

Pesticide use is significant in food and fiber production, forestry, and public heaith.
Some drawbacks of heavy dependence upon pesticides have become increasingly apparent
with pesticide resistance issues being a significant issue, Since the resistance (decreased
susceptibility of a pest to a chemical) of the San Jose scale to lime-sulfur was recognized
in 1908, many more species of insects have become resistant to one or more pesticides
worldwide. Recent studies indicate that there are now over 500 species of insects and mites
resistant to pesticides. Over 270 weed species, over 150 plant pathogens, and about a half-
dozen species of rats are resistant to pesticides that once controlled them. A dramatic
example is the Colorado potato beetle in the eastern United States that has developed
resistance to every major group of insecticides,

Increasing concerns about the environmental and health hazards associated with
pesticides have also become significant factors challenging pesticide usage. In 1962,
Rachel Carson published Silent Spring, a book that examined pesticides and their effects
on the environment, DDT and other chlorinated hydrocarbons {(aldrin, chlordane, dieldrin,
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Development of Other
Synthetic Pesticides

heptachlor) were her primary concern because of their stability and persistence in the en-
vironment. Their long residual life was a major factor contributing to the effectiveness of
these insecticides, but their ability to accumulate in the fatty tissues of some animals was
a negative impact. Currently, most pesticides that accumulate in body tissue have been
discoutinued and are nc longer used. The impact of Silent Spring, in regards to
environmental awareness, was significant. Although the validity of many of the health and
environmental claims stated in Silent Spring were later found to be inaccurate or non-
scientifically based, the effect of her book was profound.

Since the publication of Silent Spring, the United States has experienced a level of
environmental awareness and inferest like no other period in history. The U.S.
Environmental Protection Agency (EPA) was created in 1970 with a mandate from
Congress. The task was to implement, by regulation, the laws passed by Congress fo protect
the environment and the health of humans and other animals. Since its creation, the EPA
has taken regulatory actions against many chemicals, including pesticides thought to pose
significant environmental and health hazards. Public concern has led to stringent regulation
of pesticides and shifts in the types of pesticides used.

The banning of commonly used insecticides in the 1970’s prompted the increased use
of another group of insecticide compounds known as the organophosphate (OP)
insecticides. Although OP’s are generally more acutely toxic to mammals and more
expensive than the chlorinated hydrocarbons, they are much less persistent in the
envitonment, Other insecticide groups, such as the carbamates, showed increased use and
increased development of other insecticides within the group. Broad spectrum OP’s and
carbamates have provided the foundation for our chemical insect control from the early
1970’s to the late 1990’s. But just as concerns surfaced about the environmental hazards
of DDT, OP’s and carbamates were under increased scrutiny due to public health concerns
and the mandates of the Food Quality Protection Act of 1996. Future control of insects and
other pests may include more emphasis on paturally occurring compounds, growth
regulators, growth inhibitors and biotechnology (genetic) products. These chemicals have
the potential to be more selective in their spectrum of control, and therefore pose fewer
risks to the environment. It is also very possible that these new chemicals may have adverse
effects within the environment that are as significant as their earlier synthetic chemical
counterpart. They may not be economical to use, or cannot be used in the same manner as
the older synthetic chemicals (i.e. numbers of applications and timing) and retain the same
level of effectiveness. It is probable that future pest management strategies will include
refined non-chemical and chemical practices to provide the best balance for human health,
environmental and economic issues.

Pest Management Tactics

Natural Controls

Today, pesticide applicators subscribe to a philosophy of pest control that involves the
use of many tactics. The goal of such a philosophy is to prevent pest populations from
developing into situations that cause economic losses. The principle is pest management
rather than pest eradication. Development of a management strategy for any pest
requires knowledge of what control tactics are available and how they can be effectively
used.

Natural conirols are those measures that control or destroy pests without dependence
upon humans for their continuance or success. In fact, humans cannot greatly influence
these measures. Natiral controls include climatic factors such as wind, temperature,
sunshine and rain. Topographic features, such as rivers, lakes and mountains, can influence
pest movement. Naturally occurring predators, parasites and pathogens present in an area
can regulate pest populations.
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Applied Controls

Mechanical Controls

Physical Controls

Cultural Controls

Genetic Controls

Applied controls include those methods under the control of humans. Their use is
necessary when harmful pests have not or cannot be controlled by natural controls.
Methods of applied controls include mechanical control, physical control, cultural control,
genetic control, biological control, legal control and chemical control.

Mechanical controls are devices that prevent the spread or reduce the infestation of
pests, primarily weeds, insects, and vertebrate animals. Mechanical controls include hand
destruction, traps and mechanical exclusions (i.e. screens, nets and fences). Screens are the
most widely used mechanical means of controlling insects. Nets and fences are used to
keep birds and mammals, such as deer, from depredating crops. Although used infrequently
today, equipment to crush, drag or grind insects was used in the earlier days of pest control.

Physical controls are widely used in pest control and include manipulation of water,
humidity or temperature, and the use of electric shock, light or other radiant energy. These
approaches are used primarily to control insects and diseases, but under certain conditions
are used to control other pests. Physical control methods kill the pests, disrupt their life
cycles or make the environment unfavorable for pest existence.

Cultural controls are the routine management practices that can prevent pests from
developing. These practices include rotating crops, tilling the soil, varying the time of
planting, destroying crop residues, pruning, thinning and fertilizing plants. They tend fo
disrupt the normal association between a pest and its host, making the environment less
favorable for the survival, growth or reproduction of the pest. These control practices give
the pest control specialist many tools to work with. An important advantage is that many
of these practices are carried out as part of normal operations.

Genetic controls involve the use of plants and animals that are resistant to attack by
pests. Genetic control has been widely used in the past and offers great promise in the
future, Traditional breeding techniques coupled with contemporary gene manipulation
promise a new era on the horizon for host plant resistance. Scientists have expetienced
success in the development of plants resistant to insects and diseases, and have developed
animals resistant to certain diseases and ticks.

1t must be noted that genetic controls are not a new concept. From the beginning of
plant cultivation, man was using forms of genetic controls by selecting specific plants
because they were hardier or produced higher yields, despite the presence of significant
pests. Selecting a specific plant to use as a seed plant because of superior yield or hardiness
was a common practice prior to the understanding of plant breeding and plant genetics.

Genetic manipulation of pest populations is also an effective method for pest control.
For example, releasing large numbers of sterilized male screwworm flies (an important
pest of cattle in some areas) or sterilized male Mediterranean Fruit flies can effectively
disrupt normal breeding and reproduction cycles in these insects. The sterile males mate
with normal females who then lay sterile eggs. This practice effectively discontinues their
lifecycle.

For plants, it can also mean the manipulation of plant genes to benefit pest control. The
term Genetically Modified Organisim or GMO is a type of genetic manipulation where
desirable genes are inserted into the genetic makeup of a specific crop. Most of the
modifications for crops have been for pest control purposes, such as herbicide-resistant
varieties of crops, but other desirable traits can be inserted into the genetic inakeup of crops.
For instance, plant nutritional value can be increased by using specific genes that produce




Biological Controls

Legal Controls

Chemical Controls

specific nutrients in the crop. Genes can also be inserted into crops to increase their
tolerance to environmental extremes such as cold temperatures or drought.

Biological controls involve the introduction, encouragement and artificial increase of
plants, insects, and animals that are parasites or predators of a pest species. Biological
control is only effective if the proper balance of predators and pests exists in the
environment, Effective pest control is lost if the predator cannot be maintained in the
environment. If a predator is introduced into an environment where they eliminate the pest,
the remaining predators will ultimately move to a different area or will die due to fack of
food. Biocontrol works on a dynamic balance between predator and pest: there must be a
sufficient and continuous amount of pest to maintain the levels of predators or biologicals
controls do not sustain themselves. Biological controls are best practiced in more stable,
perennial environments, such as forests and ranges, and are less effective in rapidly
changing environments, such as annual cropping systems. Biological controls are used
mostly to control insects and weeds.

Legal controls limit the development of pest populations by restricting human
activities. This is done by a series of laws at the federal and state levels. These laws
establish a framework of inspections and quarantines to prevent the introduction of new
pests into the United States or the spread of pests within the country. The laws are under
the jurisdiction of the Animal and Plant Health Inspection Service {APHIS) at the federal
level and the Idaho State Department of Agriculture (IS[XA) at the state level.

Chemical conirols involve the use of naturally derived or synthetic chemicals called
PESTICIDES that kill, attract, repel or otherwise control the growth of pest plants, animals
and microorganisms. Pesticides include a wide assortment of chemicals with specialized
names and functions:

AVICIDES - to control pest birds

BACTERICIDES - to contro] bacteria

FUNGICIDES - to control fungi

HERBICIDES - to kill weeds and other undesirable plants
INSECTICIDES - to destroy insects and related arthropods
MITICIDES (ACARICIDES) - to kill mites
MOLLUSCICIDES - to kill snails and slugs
NEMATICIDES - to kill nematodes

PREDACIDES - to control vertebrate pests

PISCICIDES - to control pest fish

RODENTICIDES - to destroy rodents

Although not considered pesticides by definition, the following three classes of
chemicals are regulated and classified as pesticides under both federal and state pesticide
laws:

DEFOLIANTS - chemicals that cause leaves or foliage to drop from a plant
DESICCANTS - chemicals that promote the drying or Joss of moisture in plant
tissues

GROWTH REGULATORS - substances (other than fertilizers or food) that
alter the growth or development of a plant or animal

ADJUVANTS - substances added to pesticide formulations and tank mixtures
to increase safety or effectiveness

Fertilizers and food (feed or feed additives) can regulate the growth of plants or
animals, but are not regulated as pesticides in Idaho.




Mode of Action

Regulatory

In addition, Idaho expands the federal definition of pesticides to include adjuvants.
This results in adjuvants being regulated as pesticides in Idaho.

Pesticides vaty in their selectivity. Somne pesticides, such as fumigants, are generally
nonselective. These pesticides control a wide variety of pests - fungi, insects, weeds,
nematodes, ete. Others kill only a limited number of pests, or a certain stage of a pest's
development. These pesticides are referred to as selective pesticides. Ovicides, for
example, kill only the eggs of certain insects and related arthropods.

Pesticides also can vary in their mobility upon contact with a host. Systemic pesticides
(certain fungicides, herbicides or insecticides) are absorbed through foliage or the roots
and translocate through the vascular system of the treated plant. Similarly, systemic
insecticides can be fed or injected into livestock to control certain livestock pests. In
contrast, contact pesticides are neither absorbed by nor translocated within treated plants
ot animals. The pest must contact a treated area to be affected.

Some pesticides can be classified according to their route of entry into a pest.
Insecticides and certain avicides are often categorized as either contact or stomach poisons,
or both. Some insecticides and rodenticides are inhalation poisons, meaning they are
absorbed through the pest’s respiratory system. Pests must ingest (eat or consume) stomach
poisons (including rodenticides) to be effective. Contact poisons must physically contact
the pest and inhalation poisons must be absorbed by the pest’s respiratory system to be
effective.

The production, sale, use, storage and disposal of all pesticides ate regulated at the
federal and state levels. Federal pesticide law, as contained in the amended Federal
Insecticide Fungicide, and Rodenticide Act (FIFRA), is administered by the United States
Environmental Protection Agency (US EPA). The Idaho State Department of Agriculture
(ISDA) administers state pesticide laws. These laws were written to protect the general
public, the user and the environment from possible negative side effects of pesticides. In
addition, there are several other laws administered by other federal and state regulatory
agencies that regulate pesticide handling and use (transportation, disposal, and worker
safety). For more information on these agencies, departments, laws, rules and regulations,
refer to the chapter “Pesticide Laws, Rules and Regulations™.

Integrated Pest Management

Integrated Pest Management (IPM) is an approach to pest control that combines
physical, inechanical, biological, cultural, chemical, and other control methods to maintain
pest levels below economically damaging levels. The essence of inteprated pest
management is decision-making. This means determining the IF, WHEN, WIHERE, and
WHAT mix of control methods that is needed to control a particular pest or number of
pests. By definition, IPM deals with pests in the broadest sense: insects, mites, nematodes,
pathogens, weeds, and vertebrates. In reality, this level of integration is somewhat difficult
to achieve,

IPM attempts to satisfy conflicting economic and environmental objectives. Thus, IPM
provides cost-effective pest control that minimizes adverse impact on human health or the
quality of environmental resources. As with any pest management strategy, politics
inevitably become involved in balancing conflicting societal, economic and ecological
objectives. The sound approach of IPM permits a balance of sound pest management with
environmental and social concerns.
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Guidelines

The theory and practice of IPM was first advocated by entomologists during the 1950's
and 60's in response to the problems of insecticide misuse, particularly the "pesticide
treadmill.” The pesticide treadmill is the theory that pesticide use leads to an ever-
increasing pesticide use cycle due to pest resistance and resurgence, Drawing upon modern
technology and techniques used to control pests before the wide use of pesticides, the IPM
approach since the 1960’s has been expanded to include all plant protection disciplines,
and today is an established philosophy of pest management.

The federal government has provided considerable funds for IPM research and
demonstration since the late 1970's, and university extension IPM programs were in place
nationally since the late 1980's. While some critics characterize IPM as an unworkable
combination of biology and politics unlikely to have positive results, virtually every
economic evaluation of these programs has demonstrated increased profits to farmers
through decreased production costs. This is done primarily by eliminating unnecessary
(preventive) pesticide use and only applying pesticides when required. In the urban
environment, the benefits of reduced preventive pesticide use lead to a reduction in the
potential for human, animal, and environmental exposure to pesticide residues.

There is no single recipe for IPM; guidelines for management of specific insects, plant
pathogens, weeds and other pests are different. However, the following principles broadly
apply fo IPM:

. There is no magic bullet. Exclusive use of any single control method can
have unexpected and undesirable results, This has been documented for
pesticides where over-reliance can lead to the "3-R's" (resistance, resurgence,
and replacement). TPM philosophy considers all possible control actions,
including taking no action at all, and fits tactics together into mutually
beneficial strategies.

. The cropping system or facility is the management unit, Pest problems do
not arise as independent, isolated events, but instead occur within crop
systems or facilities governed by the same rules as natural systems. Attempts
o control one pest without regard for the entire system can disrupt links and
balances between plants, pests, beneficial species, and their physical
environment., Action taken against one pest may intensify problems with
another or may be incompatible with another control tactic.

. Pest presence does not constitute a pest problem. The objective of IPM is
to reduce pest populations below levels (thresholds) that ereate damage
(economical, medical or aesthetic). Potentially harmful pests continue to
exist, but at densities that do not represent damage risks, economically or
otherwise. Eradication is not desirable, even if technically feasible with the
possible exception of invasive species. IPM works on a concept of
maintaining a dynamic balance between predators and pests to sustain
beneficial species. In other words, supporting the basics of biological control.
Exceptions could include localized infestations of exotic pest species, or
species that present an immediate medical injury potential, where eradication
is the best IPM strategy.

. When you kill natural enemies you inherit their work. IPM attempts to
conserve or augment naturally occurring predators, parasites, pathogens,
antagonists and competitors that assist in reducing pest populations.

. Use of a pesticide is no substitnte for prevention, IPM begins from the
premise that killing pests (direct mortality or eradication) is not the objective.
The main objective of a good IPM program is protecting the commodity,
facility or site. Repelling the pest, avoiding the pest, and reducing the pest's
rate of colonization or invasion will reduce pest populations. This will lower
the damage to the commodity, facility or site in real and economic terms.
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Pest Management
Practices

Pest Monitoring (Field
Scouting)

Decision Guidelines

IPM principles and practices are combined to create IPM programs. While each
situation is different, six major components are common to all [PM programs:
I Pest identification

2. Monitoring and assessing pest numbers and damage

3. Guidelines for when management action is needed

4, Preventing pest problems

5. Using a combination of biological, cultural, physical/mechanical and
chemical management tools

6. After action is taken, assessing the effect of pest management

It is impossible to apply the principles of [IPM unless you first know what pests there
are and how many pests are present. To accurately determine the number of pests in a field
or specific area, you must first moritor the area to determine the pest numbers. Pest
monitoring may include fie/d scouting, sampling and trapping as practices to determine not
only the numbers of pest organisms, but also attempts to determine the number of beneficial
organisins present. No single monitoring program is appropriate for all situations, but the
following rules generally apply to agricultural and urban situations:

1. Monitoring (pest sampling) should be random. Non-random patterns run the
risk that conclusions will be biased.
2, Monitoring should be representative of conditions across the entire field, the

entire facility or entire site. Never monitor solely at field borders, doorways
or landscape edges.

3. Always take adequate monitoring observations throughout the field, facility
or site, Five observations (samples) per acre will obviously yield better and
more accurate momtoring than a single observation.

Apply these principles by inspecting randomly selected sites while walking a "W"
pattern across fields for agricultural sites or by conducting a roon-to-room facility audit
for urban sites.

Field scouting, monitoring and pest imanagement can be scheduled or anticipated by
using the degree-day or heat-unit approach. A degree-day is a measure of environmental
heat experienced by an organism (or pest species) during a 24-hour period. Degree-days
are computed as the daily average temperature minus the species-specific lower
temperature at which development stops. The principle involved is that rates of crop and
pest development primarily depend upon temperature.

Facilities monitoring presents additional considerations. Facilities with controlled
environments present a challenge in that pest species may thrive indoors throughout the
year with little or no thermal effect from the changing climate or conditions outdoors,
Monitoring is the key to pest management decisions.

Pest development is most rapid when temperatures are warm and slows when
temperatures are cool. If temperatures are too low, development will stop. If these limits
are known, then you can predict the developmental stages of pests from daily temperatures
and develop pest management plans. Knowledge of pest development and overall
knowledge of pest species is the key to keeping pest populations below threshold levels,

Economic injury levels (EIL) and economic thresholds (ET) are numerical guidelines
that identify when pesticide use is and is not necessary. The EIL is the economic break-
even point, where the number of pests that cause crop damage is equal to the cost of pest
control. ET (also called the action threshold) is the time to take control action to prevent
the pest population from exceeding ETL. Put simply, the EIL is the level of pest infestation
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that, once reached, begins to lower the economic value of the crop or commodity more than
the cost of pest control.

IPM includes the use of pesticides, but only when field scouting shows that pest density
meets or exceeds the ET. In theory, EILs and ETs fluctuate with changes in crop market
value, pest control costs, confrol efficacy, and crop susceptibility to pest damage. In
practice, EILs and ETs often are stated as simple static constants because we do not have
the research base necessary to precisely compute their values, and because pest control
prices (i.e. chemical and operating costs) are not constant amounts. However, it is far better
to have an action plan based upon an established EIL and ET that reflects the most current
information than to simply proceed with pest control as a preventive measure.

The EIL/ET Chart below provides a simplistic chart that represents pest populations
over a typical growing season. Both the EIL and ET were established for a certain pest.
Periodic scouting reports and sampling data place the pest numbers below the ET until the
pest population builds and the ET is reached during the month of July. Pest controls
(pesticide application) are applied at the time that the detected pest population and the ET
are equal (point A). In actual circumstances, the pest populations would probably be
slightly higher at the time that the pesticide was applied because a certain amount of time
is needed to interpret the sampling data and then to apply the pesticide. The application of
the pesticide effectively reduces the pest population in August to a low number (point B).
Although the pest population begins to rebound after the control was applied, it does not
reach ET during the remainder of the season and in fact, declines during November due to
natural conditions,

EIL/ET Chart
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As you can see, use of this or similar charts can provide additional management tools
for growers, producers or fieldmen. By using these tools, the pest populations may be
specifically monitored relative to the damage they cause to a crop, commodity or site.
These charts will indicate when controls should be applied, or if they are necessary at all.
There may be situations when the pest populations do not reach the EIL/ET level and
therefore it is not econoimical to apply pesticides.

Human or animal health injury levels tend to have very low action (tolerance)
thresholds. The presence of species that represent immediate risk to human health, such as
stinging insects, known vectors of diseases, and poisonous plants, should be dealt with in
a proactive manner to reduce the potential threat to human or animal health. Preparation
and organized pest management provides for a timely and effective reaction to most pest
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Urban IPM Concerns

Management Strategies

control events. An example of this would be a mosquito abatement district's preparation to
address mosquito-borne diseases such as the West Nile Virus and Zika Virus.

Aesthetic injury levels are very subjective in that each individual has a limit on the
number or "weeds, bugs, or rodents” they will tolerate. The TPM process, when applied to
these situations, provides the individual or facility operator with more information on the
pest, the benefits or risks of a "no-action" decision and the least distuptive actions to take
for short and long-term control of the pests. An example of this type of injury would be
honey-dew off of a tree infested with aphids spotting the finish on an automobile. An IPM
option would be to park the car in a different location unti! the aphids are killed in the fall
when the temperature falls and then apply dormant oil during the early spring to control
the aphids the following year, provided that the aphid infestation is not significantly
damaging the aesthetic value of the tree. The challenge that most urban pest control
businesses face is that the level of pest infestation is often dictated by the consumer or
property owner, In these situations, urban pest control professionals must educate their
clientele on the benefits, economic and environmental, of following a structured IPM-based
programn. Otherwise, urban pest control becomes a practice of preventive chemical pest
control options without proper pest scouting and monitoring.

Selection of control methods requires detailed knowledge of pest biology and ecology.
The idea is to identify weak links in the pest life cycle or vulnerable life stages that
selectively can be exploited with minimal disturbance to the rest of the system. Here are
some tactics currently most useful to agriculture and urban situations:

1. Protect naturally occurring insect predators and parasites with selective
insecticides {e.g., microbial insecticides) or selective use of broad-spectrum
pesticides (e.g., altering application time, rate and placement).

2, Use crop management or cultural practices that make the environment less
favorable for pest colonization, establishment and survival. This may be
accomplished by manipulation of crop rotations, planting and harvest dates,
site selection, cultivation, lirigation, and fertility regimes.

3. Use pest-resistant/tolerant plant varieties,

The exact mix of tactics depends upon the pest status. For sub-economic pests (pest
that consistently remain below economic thresholds), the appropriate action is no control
action. Regional monitoring of population levels is adequate to ensure that these pests do
not pose a problem (economic problem). Gccasional pests are those species that normally
remain below the economic threshold, but sporadically exceed the threshold if conditions
are correct. Here, an appropriate strategy is early detection and pest population prediction
through field scouting and monitoring, with remedial or rescue use of pesticides when the
threshold is reached.

The most difficult species to inanage are classified as severe pests. These include many
weeds and plant pathogens whose average densities are extremely high or pests that cause
cosmetic dainage to high-value fruits and vegetables. Pesticide use against a severe pest is
usually not justified except as a short term, stop-gap measure because the frequent
applications necessary for control inevitably result in environmental problems. Instead,
long-term management requires combinations of methods that reduces the ability of the
pest to grow and reproduce to damaging levels.

Pest managets must remember that the overall goal of a successful IPM program is not
the reduction of pesticide use. The overall goal of a sound IPM program is to achieve an
acceptable level of pest control using all available pest control resources while reducing
negative impacts on human heaith, the environment, and food safety, Properly executed,
the adoption of IPM principles will have the effect of reducing pesticide use simply by
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Current Issues and the
Future of IPM

reducing the number and amount of preventive pesticide applications and replacing
preventive applications with the adoption of appropriate thresholds (ETs and ElLs), proper
scouting, pest monitoring, and utilization of all appropriate non-chemical pest control
methods when feasible, IPM’s primary goal must remain managing pest insect, weeds, and
diseases.

IPM has much greater acceptance since its beginnings in the 1970's. Initially
envisioned as the best solution fo the problem of environmental contamination by
insecticides, IPM shifted its focus from environmental to economic concerns
(competitiveness and profitability) during the 1980's, The 1990's was the decade of the
environment, with a renewal of public scrutiny of agricultural and urban pesticides. During
the 1990°s and early in the 21st century, the promotion and acceptance of IPM was
overshadowed by the increase and acceptance of the “Organic” or “Organically Produced”
food items and the negative implications of “Cosmetic Landscape Pesticide Applications®.

Concern is growing about pesticide residues on foods, groundwater contamination by
agrichemicals, and farm worker safety. Food processors are limiting the types of pesticides
that their growers can use, even when these uses are legal. Additional restrictions on the
use of pesticides are inevitable as the products move through re-registration and evaluation
under the Food Quality Protection Act. In the urban environment, concern is growing about
pesticide exposure in parks and public areas, and also possible contamination of surface
waters such as rivers, streams, and lakes. The consequence of these concerns could be
additional restrictions on the use of pesticides, including the cancellation of pesticide
products or their uses.

The role of IPM must remain a decision-making strategy to provide farmers and urban
pesticide users with alternative control strategies that create a sound and effective pest
management program. Failure of agriculture and urban facility managers to voluntarily
adopt IPM approaches may lead to legally mandated practices where effective pest control
is not a primary concern. Indeed, some argue that it is already too late since there are some
legislative initiatives and policy options now under consideration in the United States.
Congressional opinions range from pesticide use by prescription anly, to taxes on pesticide
users, to crop insurance and tax credits for IPM users and IPM-labeled fiuits and
vegetables,

In the future, IPM will need to become a dominant force in pest management in order
to control our significant pest populations without excessive harm to the environment, Just
as there are opinions concerning pest control and the role of pesticides in pest management,
IPM will need to further define pest control options and pest control goals on the state,
regional, and possibly national level in order to provide an acceptable level of sound pest
management practices to the public. The development of new pest control practices and
pesticide chemistries will provide the pesticide applicator with additional tools to provide
safe and effective pest control only if there is adequate public education and information.
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Review Questions

Select the correct answer or fill in the blank for each question, See answers on page 141,

1. One of the earliest uses of chemicals as pesticides was
the burning of sulfur.
{True or False)

2. One responsibility of the US EPA is to protect huinans
and environmental health. (True or False)

3. Which of the following would not be considered a
natural pest control method?

A.
B.
C.
D.

Wind

Rain
Cultivation
Sunshine

4, Which of the following is a cultural control method?

A.
B.
C.
D.

Fertilization
Planting time
Pruning

All of the above

5. All pesticides kill only the target pests. (True or False)

6. The use of temperature or humidity manipulation is a

control method for insects.

A.
B.
C.
D.

Cultural
Biological
Legal
Physical

7. The goal of any Pest Management program is to
eradicate the pest. (True or False)

8. Which of the following is not classified and regulated
as a pesticide in Idaho?

cowmxr

Bactericide
Fertilizer
Desiccant
Adjuvant

16

9. Which of the following pesticides can be absorbed by

10.

11.

12.

13,

14,

15.

16.

the plant and translocated within the plant?
A. Systemic pesticide
B. Contact pesticide
C. Absorptive pesticide
D. Volatile pesticide

Which of the following pesticides was not used before
the 1900°s?

A. Bordeaux mixture

B. Nicotine

C. DDT

D. Sulfur

DDT was banned because of ifs:

A. Acute mammalian toxicity

B. Short residual action

C. Stability and persistence

D. Inability to accumulate in animals

Legal controls use:
A. Local volunteers
B. Tortes

C. Quarantines

D. Petitions

Piscicides are pesticides that control spiders.
(True or False)

Herbicides and insecticides are both pesticides.
(True or False)

Synthetic organic pesticides were introduced:
A. Pre-1900

B. Early 1900

C. Pre-World War IT

D. Post-World War I

Pulling weeds and trapping gophers are an example of
what kind of control?

Natural control

Mechanical control

Physical control

Cultural control

Onwe




NOTES:

17




Chapter 2 - Pesticide Laws, Rules and Regulations
Learning Objectives

Know the most prominent federal pesticide law.

Be able to define the words typed in jtalics.

Describe what is involved in pesticide registration and the
practical importance of each.

Know why products are classified Restricted Use and who may
purchase and apply such products.

Understand the roles that the University of idaho Cooperative
Extension and ldaho State Department of Agriculture have in
the Pesticide Safety Education Program (PSEP), certification,
licensing and recertification of pesticide applicators.

Know what types and categories of licenses are available in
Idaho for pesticide applicators.

Know the conditions under which you qualify as a private
applicator, professional applicator, pesticide dealer or pesticide
consultant.

Know the certification requirements for private applicators,
professional applicators, pesticide dealers and pesticide
consultants.

Understand the recertification requirements needed to renew a
pesticide license.

Understand what is meant by prohibited pesticide and pesticide
governed by a special rule.

Understand the role of enforcement in pesticide application.
Know the prohibited acts in regards to pesticide application.
Know the types of records are required for pesticide
applications. .

Know if you are subject to the Worker Protection Standard
(WPS) and for whom you must provide the appropriate
protections.

Describe the conditions under which you must be certified to
apply pesticides to waters of the state.

The United State Environment Protection Agency (US EPA) administers pesticide
laws. Individual states must adopt the federal laws and may create their own as well,
Therefore, all laws mentioned in this manual are requirements in Idaho, regardless of their

origin.

In explaining regulations, we only paraphrase the actual wording found in the laws and
rules. Also, this manual is revised every few years, and the laws may have changed (or new
laws enacted) in that time. Consult the laws and rules themselves to determine what you
must do to comply with thein.

Keep in mind that we do not mention all regulations affecting pesticide use in this
chapter. Other chapters include additional legal requirements that are specific to those
discussions (e.g. disposal and spills). Appendix B lists the addresses and phone numbers
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FIFRA

ldaho Pesticide Rules

of regulatory agencies to contact when you have questions about the laws and rules
mentioned in this manual.

Both the United States Congress and the Idaho Legisiature have enacted legislation
that regulates the production, transportation, sale, use and disposal of all pesticides. The
most prominent pesticide law is the Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA), which is overseen by the United States Environmental Protection Agency (US
EPA).

The Idaho Pesticide Act of 1976, as amended, is the major state regulatory law and is
administered by the 1SDA, Rules relating to pesticide use and chemigation for Idaho
originate from this act. The Idaho Pesticides and Chemigation Law (Chapter 34, Title 22,
Idaho Code) and Rules Governing Pesticide and Chemigation Use and Application
(IDAPA 02.03.03) are the current laws and rules that are derived from this act, All
pesticide applicators must be familiar with the information contained within these
documents.

Pesticide Product Registration

Section 3 Registration

Special Local Needs
Registration

The US EPA must regisfer a pesticide before it can be sold or used in the United States.
The EPA will register the use(s) of a product when test data, submitted by the manufacturer,
meet all necessary criteria. Essentially, the data must show that the intended use(s) of the
product will not create unreasonable risks. In the context of a pesticide registration,
“unreasonable risks” means that the use of a pesticide will result in risks that exceed their
benefits. In theory, registration is based on weighing benefits versus risks.

It is important to note that it is not merely the product that EPA registers, but rather the
use(s) of the product. Thus, even if the EPA registers the use of a product, it might not
register it for all uses the manufacturer had intended.

In addition to the test data, the manufacturer must submit a label that includes special
information on how to properly use the pesticide. I anything in the data suggests that the
Iabel does not contain proper information, the EPA tells the registrant (generally the
pesticide or product manufacturer) to change the label accordingly. For example, toxicity
tests may show that eye protection is required to safeguard a person who is applying the
pesticide; therefore, EFPA would require the label to state those label requirements to
register the pesticide.

EPA grants Section 3 Registrations to pesticide products after all data and tests fully
satisty the requirements for federal registration. This process is very meticulous and usually
requires years to complete. The process of compiling data froin research, testing and other
required elements may take more than seven years. It is not uncommon to take three years
to complete the registration process afier all data has been submitted.

Special Local Needs Registration (known as SLN or 24(c) Registrations) allow a state
ot local area to further control how federally registered pesticides are used within its
jurisdiction. SLN registrations are typically used to add application sites, pests, or alternate
control techniques to those listed on the federal label.

You must have supplemental SLLN labeling (available from your agrichemical dealer)
in your possession to apply a pesticide for the purpose indicated by the registration. (We
will discuss labeling in more detail in “Chapter 5 - The Pesticide Label.”) The registration
is valid only in the state or local area listed on the supplemental labeling.
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Emergency Exemption
Registration

Pesticide Re-
registration

General Use Pesticide

Restricted Use
Pesticide

Example of Restricted Use
Statement on pesticide
fabels

Licensed Applicator

Sometimes, an emergency pest situation arises for which no effective pesticide is
registered. If obtaining federal or SLN registrations would take too long to allow timely
confrol of the pest, a state may petition the EPA for an emergency exemption from
registration (known as a Section 18 Exemption). EPA will grant the exemption only when
certain carefully defined emergency, crisis, or quarantine conditions prevail.

The emergency exemption allows the sale and use of a pesticide for a non-registered
purpose for a specified time; the exemption may also be limited to a specifted total number
of acres within a state. To use products covered under this exemption, you must obtain use
directions from the ISDA Division of Agricultural Resources, Pesticide Registration
Section or from your pesticide dealer. You may also be required to report the amount of
pesticide used, as well as the total acres treated, to the EPA.

Many pesticides had been registered before the process we just described was added
to FIFRA. Therefore, added to FIFRA was the requirement that these older products
undergo re-registration to ensure that their use would not pose unreasonable risks.

The EPA must have a complete database of a pesticide product before it will reregister
that product. The registrant (i.e. the pesticide manufacturer) is responsible for supplying
missing data and paying fees to support the reregisiration program. Registrants could
choose not to seek reregistration of specific products (often due to the cost involved), in
which case the EPA would cancel the registration for those products. Once the EPA has all
the data it needs on a given pesticide, it will determine whether or not to re-register the
pesticide and, if so, under what conditions.

Pesticides are significant tools for pest control and when properly handled and applied,
do not pose a significant risk to human health and/or the environment. Pesticide products
that represent a significantly lower risk of adverse effect are known as General Use
Pesticides. General Use Pesticide (GUP) products may be purchased and applied by any
adult and do not require pesticide certification or licensing,

If the use of a pesticide, even with proper handling and application, might result in an
unreasonable adverse effect on human health and/or the environment, but the use is such
that application by trained persons would prevent such an effect, the EPA will classify the
pesticide as restricled use. This classification must be stated on the label.

Restricted Use Pesticide

Due to High Toxicity and potential for secondary damage. For retail
sale to and use only by Certified Applicators or persons under their direct
supervision and only for those uses covered by the Certified Applicator’s
certification.

The restricted use pesticide designation (see example above} is displayed on all
pesticides that are designated as a Restricted Use Pesticide (RUP). The above example
states the reason why the product is designated as an RUP and who is authorized to
purchase and use the product.

Only a ficensed applicator may apply or divect and supervise the use of restricted use
pesticides (RUP’s). To become licensed, a person must exhibit a broad-based knowledpe
and competency in pesticide use. This is usvally done by taking and passing certification
examinations. In the case of professional applicators, additional requirements, such as
financial responsibility (insurance) are also required prior to granting a license for
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application. Licensing provides an alternative to more stringent confrols in the sales and
use requirements for these pesticides.

Pesticide Safety Education Programs (PSEP) and Licensing

Pesticide Safety
Education Programs

Private Applicators

The Pesticide Safety Education Programs {(PSEP) of the University of Idaho
Cooperative Extension and ISDA Pesticide Training Section provide necessary training to
people who want to become certified to use pesticide products in Idaho. The principles of
proper handling and use are the same for any pesticide regardless of whether the pesticide
is classified Restricted Use or General Use. The pesticide applicator training is focused
towards all users of pesticides. PSEP conducts training sessions in all certification
categories and produces educational materials {including this tnanual) that help you better
understand the many aspects of pest control.

There are two major categories of training that PSEP programs administer.
Certification Training is initial training to potential pesticide applicators. This type of
training provides basic information to assist students in obtaining licenses in the type and
category they need. Recertification Training is pesticide training specificatly designed to
enhance the knowledge of pesticide applicators that are currently licensed. Recertification
training is sometimes referred to as "Continuing Education,” as it is specifically designed
to provide the most current information to applicators in all subjects pertaining to pesticide
application.

ISDA administers Chapter 32, Title 22, Idaho Code (Idaho Pesticide and Chemigation
Law)} and IDAPA 02.03.03 (Rules Governing Pesticide and Chemigation Use and
Application). These documents comprise the primary regulations concerning pesticide use
in Idaho.

As authorized by FIFRA, ISDA administers a state program to certity and license
pesticide applicators. The Pesticide Applicator Licensing and Training Section within the
ISDA Agricultural Resources Division provide this program for Idaho.

There are three types of licenses that ISDA administers: Private Applicators,
Professional Applicators and Pesticide Dealers. Statewide Consultants are persons that
consult pesticide applicators and may recommend products for agricultural use. The
Statewide Consultant is a category under the professional applicator type of license,
although statewide consultants do not apply pesticides.

Private applicators are those applicators that apply restricted use pesticides to farms,
nurseries, greenhouses and forest commodities on land they own, lease or rent, or are
employed by a landowner, lease holder or renter to apply restricted use pesticides to
agricultural or forest commodities. You may also apply to land you do not own, rent or
lease to agricultural or forest commodities as trade for other services, such as applying
pesticide to a crop in trade for other field work or harvesting. This does not apply to
chemigation, which is applying pesticide, fertilizers or other chemicals to agticultural
commodities through an irrigation system. If you wish to apply chemicals {either pesticides
or fertilizers) through an irrigation system, vou will need to obtain the chemigation

category.

You qualify as a private applicator if you meet the following criteria,
+  Must be at least eighteen {18) years old
& Pass the certification examination for restricted-use pesticides
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Professional Applicators

Pesticide Dealers

Pesticide Consultants

License Categories

Frequently, people who apply pesticides to their own property feel that they qualify as
a private applicator, This is not necessarily the case. For example, an application of a RUP
in the home is not considered a private application because it is not for the purpose of
producing an agricultural or forest commodity. Likewise, pesticide applications to a
person’s business property, such as a restaurant or golf course, are not private applications.

Professional Applicators are those applicators that apply general use and restricted use
pesticides to land they do not own for monetary compensation, or hold themselves (through
advertising, marketing, etc.) as a professional applicator. The main differences between
private and professional applicators are that private applicators receive no monetary
compensation for the pesticide applications and do not present themselves as professional
applicators. Professional applicator categories cover a wide range of pesticide application
situations. The Statewide Consultant category is included in the Professional applicator
category, although people with this category do not apply pesticides. For a complete listing
of professional categories, refer to Idaho Pesticide and Chemigation Law and Rules.

You quality as a professional applicator if you meet the following criteria.
e  Must be at least eighteen (18) yecars old.
s  Pass the cerlification examination in the professional category that you
requite.
s Show proof of minimum insurance for liability or financial responsibility.

Pesticide Dealers are those persons that sell or distribute restricted use pesticide
products within the state. Unless they hold the appropriate pesticide applicator licenses,
pesticide dealers cannot professionally apply any pesticide product.

You qualify as a Pesticide Dealer if you meet the following criteria.
+  Must be at least eighteen (18) years old,
e  Pass the certification examination for pesticide dealers for the type of
restricted use pesticide products that are sold or distributed.

Statewide Pesticide Consultanis are persons that may consult on and recommend
agricultural pesticide products and/or brand names within the state. Although the license
type is for professional applicators, they cannot apply any pesticide product professionally,
without first obtaining an applicator license.

You qualify as a Statewide Pesticide Consultant if you meet the following criteria.
s Must be at least eighteen (18) years old
»  Pass the statewide consultants certification examination category

Professional applicators may also consult in areas they are licensed in ldaho. For example,
if an applicator is licensed in the Agricultural Herbicide category, he/she may legally
consult on (or recommend) agricultural herbicide products and/or brand names within the
state.

There are 23 different certification categories of pest control available for certification.
Contact the ISDA if you need clarification on what type of certification you need for your
operation. The following is a list of the current professional certification categories. Note
that the chemigation and soil fumigation categories applies to both professionat and private
applicators

¢  Agricultural Herbicide - Required to professionally apply general and
restricted use herbicides to agricultural commodities.
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Agricultural Insecticide/Fungicide - Required to professionally apply
general and restricted use insecticides and fungicides to agricultural
commodities.

Ornamental Herbicide - Required to professionally apply general and
restricted use herbicides for ornamental purposes.

Ornamental Insecticide/Fungicide - Required to professionally apply
general and restricted use insecticides and fungicides for ornamental
purposes,

General Pest Control - Required to professionally apply generat and
restricted use insecticides in homes, offices, warehouses, etc, Does not
include termite or carpenter ant control in buildings or structures (See
Structural Destroying Pests).

Livestock Pest Control - Required to professionally apply general and
restricted use insecticides to livestock commodities.

Soil Fumigation - Required to apply any soil fumigant pesticide. This
category applies to both private and professional applicators.

Structural Destroying Pests - Required to professionally apply general
and restricted use pesticides for the purpose of controlling pests in
wooden buildings or structures (i.e. termites or carpenter ants).
Chemigation - Required to apply any pesticide and/or fertilizer through
an irrigation system. This category is applicable to both private and
professional applicators.

Commodity Pest Control - Required to professionally apply any general
and restricted use insecticide for the purposes of controlling pests of
stored commaodities.

Vertebrate Pest Control - Required to professionally apply any general
and restricted use pesticide (rodenticide and avicides) for the control of
vertebrate pests.

Potato Cellar Pest Control - Required to professionally apply any general
and restricted use pesticide to control pests of stored potatoes or enhance
storage length (sprout inhibitors/dormancy enhancers).

Rodent Control - Required to professionally apply any general and
restrieted use pesticide (rodenticide) to control rodent pests in fields.
Seed Treatment - Required to professionally apply any general and
restricted use insecticide/fungicide to seed commodities used for plant
reproduction. Does not include commodity treatment with Al/Mg
phosphide.

Wood Preservative - Required to professionally apply any general and
restricted use insecticide/fungicide to wood products.

Forest Enviromment Pest Control - Required to apply general and
restricted use pesticides in forest/rangeland areas.

Public Health Pest Control - Required to apply general and restricted use
pesticides to control pests that are considered a public health nuisance.
Right-of-Way Herbicide - Required to apply general and restricted use
herbicides to public rights-of-ways, trails, roadways, easements, ctc. If
you have the Agricultural Herbicide category it will allow you to do
Right-of-Way applications.

Aquatic Pest Control -~ Required to apply general and restricted use
pesticides to any public or private waterway, such as canals and ditches.
Livestock Protection Collar - Required to purchase and apply the
livestock protection collar for coyote control in sheep and goats,
For USDA Wildlife Services personnel only.
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Applicator
Recertification

Supervision

Professional
Applicator
Requirements

Dealer Requirements

To maintain certification, the applicator must complete a specified amount of
recertification training within the license period. The goal of the recertification
program is to provide training for applicators that will continually increase their level
of competency.

The applicator may recertify by attending ISDA -approved pesticide recertification
training courses and accumulating credits. An applicator may also recertify by passing
a recertification test in the category(s) that he/she needs recertification. Attending
approved recerfification classes and accumulating recertification credits is the
prefetred method of retaining applicator certification.

The requirement for recertification credits is fifteen (15) credit hours during the
license period for professional applicators and six (6) credit hours during the licensing
period for private applicators.

Idaho law allows unlicensed individuals to perform applications, which would
normally require a license, if they are under the direct supervision of a properly
licensed person. The definition of direct supervision is dependent upon the license type
required for the application.

¢  Private Applicators - Certified private applicators must be available (if
and when needed) and have direct manageinent responsibilities for the
use of restricted use pesticides by their unlicensed employees. An
unlicensed employee of a private applicator may make unsupervised
applications of restricted use pesticides, provided that the applicator has
been adequately trained to safely apply the pesticide product. Whether a
pesticide application is supervised ot unsupervised, the licensed private
applicator is directly responsible for any pesticide application made by
an unlicensed employee.

¢  Professional Applicators - Direct supervision of unlicensed applicators
performing on-the-job fraining or other duties is required. Direct
supervision is defined as a certified applicator being physically present
on the application site, within sight and normal speaking voice distance
from the unlicensed applicator.

Professional applicators are required to show proof of surety bonding or liability
insurance in order to obtain and maintain a pesticide applicator license. All
professional applicators must have adequate liability insurance. Check the current
Idaho Pesticide and Chemigation Law and Rules or with ISDA for the liability limits
needed for professional pesticide applicators. A professional applicator’s license is
automatically suspended if the insurance lapses or is cancelled.

Professional and Private Applicators must inform the ISDA of any changes in their
status as an applicator. These changes may include, but are not limited to:
o  Change in employer
e  Change in home address
e  Change in insurance status

It is the responsibility of the professional applicator, not the employer, to inform
ISDA of any changes. The professional applicator must be licensed in the category(s)
that correspond to the sites, commodities or situations they apply.

No person (Dealer) shall distribute any pesticide unless it is in the original,
unbroken container and there is a registered pesticide label affixed to the container.
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Pr_ohibited Pesticides

Pesticides Covered by
Special Rule

Enforcement

State Pesticide
Investigators

The practice of “bulking out,” or repackaging a product for distribution without
obtaining registration for the repackaged product, is iflegal.

Each dealer outlet that sells restricted use pesticides inust have a dealer license
from the ISDA. Check with ISDA for current exemptions,

Dealers are responsible for verifying that only 1SDA-certified applicators
purchase restricted use pesticides. They must also verify that products used for
chemigation are only sold to applicators that have the chemigation certification from
ISDA. Tt is illegal to sell an RUP to a person that is not certified to purchase these
products. For example, a professional ornamental applicator may not purchase an
agricultural RUP.

The following active ingredients have been prohibited for use either because of
their exceptionally hazardous nature or because of their environmental persistence.

aldrin DDT (DDE or TDD)  heptachlor cadminum
dieldrin silvex chlordane dinoseb
TDE (DDD) thatlium sulfate endrin 2,4,5-T

Other prohibited pesticides include any pesticide whose use has been prohibited
by state statute or FIFRA,

Some pesticides, because of their potential adverse effect on the environment or
to human health, are regulated through special rules. These rules may seem similar in
principle to the rules regarding RUPs, however special rules go beyond limiting the
use of the pesticide to licensed applicators. For example, ldaho has special rules
regarding the use of sodium flouroacetate in the Livestock Protection Collar (LPC).
The use of the LPC is limited to employces of USDA Wildlife Services.

The ISDA investigates and enforces the provisions of the state pesticide law and
rules on the state lands, federal lands or private property with the exception of Federal
Indian Reservations.

ISDA has a nuinber of investigators throughout the state. Currently, ISDA’s Field
Investigators are located in Coeur d’Alene, Idaho Falls, Pocatelio, Twin Falls,
Lewiston and Boise. These Field Investigators provide assistance and education to
pesticide applicators in their areas in addition to investigating pesticide-related
complaints and performing routine inspections. They are assigned to [SDA’s Division
of Agricultural Resources.

Properly credentialed inspectors of ISDA, EPA, or USDA may enter onto any
public or private land at reasonable times for the following purposes:
s Observing the use and application of pesticides
¢  Inspecting pesticide application records
»  Inspecting spraying equipment, storage facilities and/or disposal areas
+  Investigating complaints of injury
s Inspecting and sampling land or soil
»  Inspecting and sampling pesticides being distributed, offered for sale,
applied or to be applied
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Prohibited Acts

There are different types of inspections that the ISDA performs. These inspections
include education, compliance/assistance and complaint/injury investigations.

Under the Idaho Pesticide and Chemigation Law, ISDA has the responsibility and
authority to investigate pesticide incidents. This requires the determination of causes,
remedies and whether regulatory action should be taken. The following is an excerpt
from the Idaho Pesticide and Chemigation Law that specifies certain prohibited acts.
Each is a violation of pesticide laws and could result in an enforcement action.

22-3420—PROHIBITED ACTS. Ne person shall:

o  Use apesticide in a manner inconsistent with its labeling except as
provided for by rule.

s Make pesticide recommendations in a manner inconsistent with its
labeling except as provided for by rule.

s Make false or misleading claims through any media relating to the
effect of pesticides or application methods to be utilized.

s  Operate a faulty or unsafe pesticide spray apparatus, aircraft, or other
application device or equipment,

Operate a faulty or unsafe chemigation system.
Apply ineffective or improper pesticides.

s Make false, misleading or fraudulent records, reports or application
forms required by the provisions of this act.

s Apply pesticides in a faulty, careless, or negligent manner.

s  Refuse or neglect to keep and maintain records required by the
provisions of this act, or to make reports when and as often as required.

¢ Distribute, sell or offer for sale any pesticide or device which is
misbranded.

e Formulate, distribute, sell or offer for sale any pesticide that is
adulterated.

¢ Distribute, sell or offer for sale any pesticide except in the
manufacturer’s original unbroken container.

e  Refuse or neglect to comply with any limitations or restrictions placed
on a license or permit issued under the provisions of this act.

¢ Refuse or neglect to comply with any other provisions of this act or
rule, or any lawtul order of the director.

»  Ald or abet a licensed or an unlicensed person to evade the provisions of
this act, conspire with such licensed or.an unlicensed person to evade
the provisions of this act, or allow one's license or permit to be used by
another person,

s Make false or misleading statements during or atfter an inspection
concerning any infestation or infection of pests found on {and.

+ Impersonate any federal, state, county or city inspector or official,

»  Use or supervise the use of any restricted-use pesticide, or any state
restricted-use pesticide without that person's first complying with the
licensing requirements pursuant to this act, and such other restrictions as
had been determined by the director as necessary to prevent
unreasonable adverse effects on the environment, including injury to the
applicator, persons, or land, provided, that a person who is not a
certified applicator but an employee of a licensed private applicator may
use a restricted-use pesticide or a state restricted-use pesticide under the
direct supervision of the licensed private applicator unless otherwise
prescribed by the labeling of the pesticide.
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e  Use or supervise the use of a chemical in a chemigation system without
having complied with the licensing requirements pursuant to this act and
rules, and such other restrictions as have been determined by the director.
A person who is not a certified applicator but an employee of a licensed
private applicator may use chemicals under the direct supervision of a
licensed private applicator unless otherwise prescribed by the labeling of
the chemical.

e  Chemigate without installing the proper chemigation equipment to
protect against surface or ground water contamination.

s  Fail to abide by the conditions of a stop sale, use or removal order, or
chemigation stop work order.

e  Offer for sale, hold for sale, sell, barter, ship, deliver for shipment or
receive and, having so received, deliver or offer to deliver, chemicals for
chemigation to an unlicensed person.

Remember that it is the responsibility of the Pesticide Applicator to know and
understand all applicable pesticide regulations. Failure to abide by federal, state, local
laws, rules and regulations could result in lega! and financial liability. If you have any
questions concerning these regulations or their interpretation, please contact the ISDA.

Additional State Rules State rules forbid pesticide applications that will damage man, animals or the
environment. ISDA administers several rules to protect bees and beneficial organisms,
to reduce off-target applications (drift) and to reduce the potential for groundwater
contamination. Some items subject to specific regulations include:

e  Licensing and recertification procedures

¢  Use of encapsulated insecticides

¢  Restrictions to protect pollinators in blooming crops
e  Storage of pesticide confainers

s  Applications by aircraft

As new problems arise, ISDA may find it necessary to implement application
restrictions through additional rules. Applicators need to be aware of all special rules
in areas where they use pesticides.

Chemigation The Idaho Pesticide and Chemigation Law requires that persons who apply
chemicals (pesticides and fertilizers) through an irrigation system must obtain the
chemigation category. Passing the testing requirements of the chemigation category
and certifying that any irrigation equipment used for chemigation purposes meets
ISDA requirements for chemigation, Recertification is accomplished over a two-year
period by attending approved recertification training or by taking the recertification
examination.

Additional Information

Other sections of the manual also discuss matters that are regulated by ISDA:
¢  Disposal in “Chapter 7 - Using Pesticides Safely”
¢  Groundwater Protection in “Chapter 8 - Pesticides and the Environment”
¢  Storage in “Chapter 7 - Using Pesticides Safely”
e  Transportation in “Chapter 7 - Using Pesticides Safely”

Pesticide Recordkeeping

Pesticide application records are very important for many reasons. They provide a
positive record of application and are important management tools, They also provide
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Private Applicator
Records

Professional Applicator

Records

valuable information to medical or governmental officials for health and safety
reasons. You are required to keep a record of pesticide applications if:
¢ Youmake an application as a professional applicator.
¢  You make an application as a private applicator and the pesticide is an
RUP.
* You make pesticide applications through an irrigation system
(Chemigation) as a professional applicator or private applicator using an
RUP,

The actual requirements differ slightly for professional applicators (see below).
Pesticide applicators are required to maintain accurate and complete application
records for all applicable pesticide applications. Currently, pesticide records must be
retained for a minimum of two (2) years for private applicators and a minimum of three
(3) years for professional applicators,

There are eight items that need to be recorded on application records for private

applicators. These eight items are:
s  Date of application

Crop, animat or commedity treated
Product name of the pesticide applied
EPA Registration Number of the pesticide applied
The total amount of area, animals, bushels, linear feet, etc., to which the
pesticide was applied
Total amount of pesticide applied
Location of the application
Name and license number of the certified applicator

* & @ 0

The professional applicator must keep the following information in his/her records.

This information includes:
s Datertime of application
Crop, animal or commaodity treated
Product name of the pesticide applied
EPA Registration Number of the pesticide applied
The total amount of area, animals, bushels, linear feet, etc., to which the
pesticide was applied
e  Total amount of pesticide applied
e  Location of the application
¢  Name and license number of the certified applicator
e  Name and address of the property owner or operator
e  Rate of application
¢  Wind speed and direction during application
e Worker protection information exchange (agricultural applicators, when
applicable: See Worker Protection Standard below)

¢  Person who recommended the pesticide application

The private and professional applicators must record the correct information for
each application in their pesticide records. If you have any questions concerning the
information necessary to comply with either USDA or ldaho State Pesticide and
Chemigation Law and Rule, please contact the ISDA Field Representative in your area
or contact the ISDA, Division of Agricultural Resources {(See Appendix B).

28




The Worker Protection Standard

Affected Pesticide Uses

Affected Employees

Exemptions

The Federal Worker Protection Standard (WPS) for Agricultural Pesticides is
designed to reduce the risk of employee exposure to pesticides. The agricultural
employer (e.g., farm, forest, greenhouse, and nursery owner or fabor contractor) is
responsible for complying with, and providing employees with the protections
mandated by the WPS.

You are subject to the WPS if you have at least one (1) employee (excluding
yourself or a member of your immediate family) who is involved in the production of
agricultural plants in a nursery, greenhouse, forest, or farming operation. Professional
applicators and their employees are subject to WPS if they mix, load or apply
agricultural use pesticides.

As with FIFRA and Idaho State Pesticide and Chemigation Laws and Rules, WPS
is a complex rule. Therefore, we will infroduce it here and cover other aspects of it in
appropriate chapters in this manual. We will not, however, be able to cover the entire
WPS. For EPA publications that can help you understand and comply with this rule,
contact the ISDA field representative in your area,

The WPS covers almost all pesticide applications for the production of agricultural
plants in nurseries, forests, greenhouses, and on farms. Some pesticide uses not
included in the above definition are applications to pastures and rangelands, for
vertebrate pest control, of attractants and repellents, on animals or to their premises,
and to harvested portions of plants.

Any employee is subject to the WPS if they handle an agricultural plant pesticide
or enter a treated site during an application, a restricted-entry interval (REI) or in the
30 days after an REI has expired.

e Agricultural workers include anyone who performs tasks relating to the
production and harvesting of agricultural plants. Early-entry workers are
agricultural workers who enter a treated site during an REL As we will
discuss in other chapters, early entry is allowed only under certain
circumstances and for workers who receive appropriate training and
protection.

¢  Pesticide handlers include anyone who handles agricultural plant
pesticides or assists in their application {e.g. mixers, loaders, applicators,
flaggers) or cleans or repairs application equipment.

Note that these definitions include the farmer and his/her family members who
perform the tasks described.

o  When performing the tasks of an agricultural worker or a pesticide
handler, the owner of an agricultural establishment (under WPS, you are
considered the “owner” of land you rent or lease) and his/her immediate
family are exempt from many WPS requirements. For a complete
explanation of owners and immediate family member exemptions, see the
“How to Comply” manual to the Worker Protection Standard or contact
ISDA,

Protection of State Waters
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Applicator Categories

Water is one of the most important natural resources in Idaho and as such, it is the
responsibility of each pesticide applicator to ensure that all waters (including ground
and surface sources) are protected from accidental or intentional discharge of
pesticides and fertilizers. With proper use and prudent knowledge of pesticide
interaction within the environment, pesticides do not pose unnecessary risks to state
waters. However, certain pesticides applied in specific environments have contributed
to the contamination of state waters.

It is important to remember that any pesticide has the potential to contaminate
walter sources. Pesticides have been detected in Idaho ground and surface waters and
in most cases, the detections are below established tolerance levels. However, there is
still the potential for substantial damage if proper pesticide application practices are
not followed. Specific regulations contained within the Idaho Pesticide and
Chemigation Law and Rules are designed to protect Idaho's water. Federal regulations,
such as the Clean Water Act, may provide significant penalties if proper use and
application of pesticides (in regard to the protection of state water) is disregarded.

The nost prevalent type of pesticide detected in Tdaho's waters is herbicides,
particularly those that are soil applied. Atrazine, prometon, diuron and bromacil are
examples of herbicides that have been detected in groundwater throughout Tdaho.

Currently the Aquatic Pest license category will allow applicators to apply
pesticides to surface waters within the State of Idaho to control aquatic pests.

For some operations, it is desirable to add chemicals (fertilizers or pesticides) to
irrigation water as a means of application, This application is known as Chemigation
and requires a chemigation category regardless of license type. In addition to the
chemigation category, chemigation systems within Idaho must be inspected and
registered with ISDA to ensure that each system has the proper pollution prevention
devices.

These categories are specifically designed to train applicators to safely use
chemicals and prevent water contamination. Other sources, such as the EPA, Idaho
Department of Fish and Game, Idaho Department of Environmental Quality, or other
governmental agencies that have responsibility for water quality within Idaho may
apply additional restrictions. It is the responsibility of all pesticide applicators to ensure
that any application is performed in a manner that prevents the contamination of water.

Other Regulatory Agencies

Federal Agencies

Tn addition to ISDA, the following state and federal agencies have regulatory
powers in Idaho, in regard to pesticide distribution, use, safety and disposal.

e  United States Environmental Protection Agency (US EPA) - regulates
pesticide and environmental issues at a federal level.

¢ Food and Drug Administration (FDA) - monitors pesticide residues on
the nation’s food supply.

»  Qccupational Safety and Health Administration (OSHA) - regulates
worker safety issues,

o  Federal Aviation Administration (FAA) - regulates acrial application
equipment.

s  United States Department of Transportation - regulates interstate
transportation issues.
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State Agencies

Idaho Emergency Response Commission - handles emergency crises,
spills and leaks.

Idaho Department of Environmental Quality - regulates environmental
issues of pesticides, such as pesticide spills, contamnination, hazardous
wastes and proper disposals,

Department of Labor and Industrial Service - regulates employee safety
issues.

Department of Health and Welfare - handles health issues.

Department of Fish and Game - regulates wildlife and fish issues.

Klaho State Police and Ports-of-Entry - handle intrastate transportation
issues including responses to spills of hazardous materials,

Idaho Public Utilities Commission - regulates the transportation of
hazardous materials (placarding, shipping documents, etc.) assisted by
the Idaho State Police and the Ports-of-Entry (Department of
Transportation).

Departinent of Transportation, Motor Vehicle Bureau - issues
endorsements for both drivers and carriers to transport hazardous
materials and/or wastes,
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Review Questions

Choose the correct answer for each question. Sec answers on page 141.

1.

The most prominent pesticide law in the United States
is the Federal Insecticide, Fungicide and Rodenticide
Act, This act is overseen by what agency?

USDA

US Departiment of Commerce

US Department of Transportation

Division of Chemisiry

US EPA

HOow s

When a pesticide is registered by the US EPA, it

essentially means:

A. The pesticide is available for use for any purpose
in the United States,

B. The pesticide has undergone strict review that has
determined its use(s) do not create undue risks.

C. The pesticide company has paid administrative
fees to allow testing of the product they wish to be
approved.

D. The pesticide has undergone strict review to
determine what crops, commodities, location,
sites, etc., it may be used on or in.

E. B and D above.

Restricted use pesticides are those pesticides that:

A. Can only be used under emergency circumstances,
which must be approved by the US EPA.

B. Present a hazard to the applicator, environment,
animals or other persons and require special
training for application.

C. May only be purchased by research scientists for
testing purpaoses.

D. May only be purchased by professional
applicators.

E. May be purchased by any individual that exhibits
the need for the pesticide.

A person that applies pesticides to lawns and
ornamental plants in an urban setting as an integral part
of their business is a:

A. Private applicator

B. Commercial applicator

C. Limited applicator

D. Professional applicator

32

5.

A person applies restricted use pesticides to control
bark beetles in trees that grow on land he owns.
Which license does he need?

A. Private applicator

B. Commercial applicator

C. Limited applicator

D. Professional applicator

The Idaho State Department of Agriculture conducts
several types of inspections which include:
Lducational

Compliance

Assistance

Complaint or injury investigations

All of the above

monNw»

The Worker Protection Standard for agricultural
pesticides applies to any business that:

A. Has at least one employee.

B. Have at least five employees.

C. Have at least ten employees.

D. Have over ten employces.

As a professional pesticide applicator, you must keep

accurate pesticide application records for:

A. Only the restricted use pesticides that you apply.

B. Only the pesticide applications that are inade to
private property.

C. Only pesticide applications that have the potential
for damage due to drift or runoff.

D. All pesticide applications.

A farmer applies fertilizers and pesticides through his
irrigation system. Which license does he need to be in
compliance with ISDA Pesticide Laws and Rules?
Private applicator with Chemigation category
Professional applicator with Aquatic Pest category
Pesticide dealers for agriculture pesticides
Statewide consultants

None, since he is only applying fertilizers.

HoOw»




NOTES:
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Chapter 3 - Pesticides

Learning Objectives

Define the terms that are in italics.

Describe ways by which we can classify pesticides.

Know the difference between inorganic, organic, and microbial
pesticides.

Be able to distinguish between the different types of pesticide
names.

Know the characteristics of the insecticide groups discussed in
this chapter.

Describe two ways in which pheromones are used in pest
management.

Describe the uses and limitations of contact and systemic
herbicides.

Distinguish between protectant and eradicant fungicides.

Be familiar with the characteristics of inorganic and synthetic
organic fungicides.

Know when nematicides are typically applied and how they
reach the target organisms.

Distinguish anticoagulant and acute rodenticide with respect to
lethal dose, and list advantages of each.

Describe different ways avicides control pest birds.

We will define a pesticide as any substance used to either directly control pest

populations or to prevent or reduce pest damage. Not all pesticides actually kill the
target organism; some may only inhibit growth or repel the organism.

We will discuss in the following sections how pesticides are classified and some

of the major groups of pesticides in use today.

Classification of Pesticides

We can classify pesticides in several ways, each having its own value for a given

purpose. For example, we can group pesticides according to:

¢ Their chemical nature (e.g., inorganic, organic).

¢ Their formulation {e.g., wettable powder, granular).

¢  The site on which they are used. The site is the crop, animal, area or
commodity that is treated (e.g., corn, poultry, barn, stored grain).

. Use pattern or purpose of treatment (e.g., preplant vs. post emergence
herbicide).

e The farget pest, which is the pest you are trying to control (e.g., fly spray).

¢  The group of pest controlled (e.g., insecticides, herbicides, fungicides).

The group of pest controlled is the most commnon form of classification.
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Chemistry of Pesticides

Inorganic Pesticides

Organic Pesticides

Microbial Pesticides

Insecticides

Chemical pesticides can be divided into two main groups: The inorganic and
organic compounds. A third group of pesticides consist of natural disease-causing
agents.

The inorganic pesticides are those that do not contain carbon. They are of mineral
origin and commonly contain arsenic, copper, boron, mercury, sulfur, tin, or zinc. The
inorganic pesticides were the most important of the early pesticides. They are still used
today, primarily for the control of plant diseases and as wood preservatives. They are
usually toxic to a wide range of organisms; a characteristic that is often not desirable
(except in the case of wood preservatives). They also are generally less effective than
many of the organic compounds. Some do have relatively low acute toxicity to humans,
although compounds containing lead, mercury, and arsenic have generated widespread
health and environmental concerns and their use has been either banned or severely
curtailed,

The organic pesticides contain carbon. They also contain hydrogen and often
oxygen, nitrogen, phosphorus, sulfur, or other elements. Most pesticides used today
are organic compounds. A few organic pesticides are either derived or extracted
directly from plants. Most, however, ate syathetic compounds. They are often
extremely effective and easy to use, have been relatively low cost, and some are quite
specific in their activities, They also have been the principal focus of health and
enviromnental concerns and are the pesticides most commonly associated with
problems of pesticide use and misuse.

A distinct group of pest control agents are the so-called microbial pesticides. These
are bacteria, viruses, and fungi that cause disease in a given species of pests. Although
they occur naturally in certain areas, they are sometimes intentionally introduced in
sufficient quantities that a relatively high level of control becomes possible. They tend
to be highly specific in their activity and are often virtually harmless to non-target
species. There are, however, relatively few microbial pesticides registered for use at
this time,

Insecticides enter insects in a number of ways. Some must be swallowed as the
insect feeds; these are the stomach poisons. Others penetrate the insect’s outer
membrane or enter through its respiratory tubes (the spiracles); these are the confact
poisons. Most synthetic organic insecticides work in both ways.

Some insecticides remain on the surface of treated plants or animals following
application. Others are absorbed and subsequently fransiocated, or moved throughout
the plant or animal; these are the spstemic insecticides, Plants absorb systemic
pesticides either through the foliage or the roots. Systemic insecticides, which inay act
as either contact or stomach poisons, are particularly useful against insects with
piercing-sucking mouthparts.

Selective insecticides, sometimes called narrow-specirum insecticides, kill only a
few, usually related, kinds of insects without harming other insects, More comimon are
the broad-spectrum insecticides; these are useful when several different kinds of
insects are a problem. However, no single insecticide will kill all insect pests.
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Inorganic Insecticides

Synthetic Organic
Insecticides

Organophosphates

Carbamates

Chlorinated
Hydrocarbons

Pyrethroids

Insecticides vary in the length of time they remain effective. Some break down
almost immediately into nontoxic by-products; these are short-term or non-residual
insecticides. They are useful where greater persistence could harm non-target
organisms or treated animals, or could contaminate food. The residual insecticides, on
the other hand, remain active for a relatively long time; they are valuable when
particular insects are constant control problems and where adverse health and
enviromnental effects are unlikely. Most insecticides with notably long residual
activity have either been banned or their use has been severely curtailed.

Relatively few inorganic insecticides, effective solely as stomach poisons, are in
use today. Borates are used as a spot treatment to control insects that infest wood, such
as joists and structural timberss. Inorganic pesticides are often used to control pests on
young, pregnant, or stressed animals; such animals are more susceptible to injury from
exposure to more highly toxic organic insecticides.

This is unquestionably the most important group of insecticides and includes the
organophosphates, carbamates, chlorinated hydrocarbons, synthetic pyrethroids, and
a number of other chemical classes.

Organophosphates are some of the oldest synthetic pesticides. While they were
widely used in the past, they have come under increased scrutiny due to human
exposure and environmental risks and are not used as frequently as they were even 10
to 20 years ago. They are highly effective against a wide range of pests, though some
specific products may be rather selective. Similarly, many organophosphates are
relatively non-persistent while others have residual activity. Most are contact poisons
and are often effective against mites.

Carbamates are an important group of insecticides. They are quite variable in
toxicity and persistence, and some are systemic. They are similar to the
organophosphates in that they both affect the insect’s nervous systems. Some
carbamates can also act as a juvenile hormone mimic or an insect repellent. Like the
organophosphates, the carbamates have alse come under scrutiny for the same reasons,

Chlorinated hydrocarbons were the fitst synthetic organic insecticides developed,
and are still used today. However, many of them had a long residual life and persisted
in the environment, They tend to accumulate in wildlife, particularly in fat tissue, and
can have adverse effects. Thus, the use of many of these compounds has been
prohibited or subjected to special restrictions. Modern day chlorinated hydrocarbons
have very few uses and the class of chemistry may be non-existent as a pesticide by
2020,

Synthetic chemicals related to the pyrethrums differ substantially from the natural
pyrethrums in activity, toxicity, and uses. The pyrethrums are unstable in sunlight.
However, numerous synthetic pyrethruns (pyrethriods) have been developed that
overcame this problem.

The pyrethroids, which often contain the synergist piperonyl-butoxide (PBO), give
almost instantaneous knockdown of flying insects, but generally exhibit low toxicity
to mammals. They also are noted for their extended residual activity and effectiveness
at lower temperatures.

One problem with pyrethroids when used on fruit crops is their tendency to cause

outbreaks of spider mites. While this is still a concern, some newer pyrethroids also
have miticidal activity.
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Chitin Synthesis
inhibitors

Repellents

Insect Hormones

Insect Growth
Regulators (IGR)

Attractants

Acaricides

Compounds such as diflubenzuron inhibit the development of chitin, which is an
essential part of an arthropod’s exoskeleton. Thus, they are specifically toxic to
invertebrates that normally produce chitin.

Insect repellents have been used effectively for many years against mosquitoes,
flies, fleas, ticks, and chiggers that attack people and animals. Butoxypolypropylene
glycol and dipropyl isocinchomeronate are common repellents; some repellents
contain pyrethroids.

Hormones are chemical messengers that regulate the development and certain
behaviors of insects. Naturally occurring hormones or synthetic chemicals that mimic
their activity can be used to control and/or monitor insects.

The insect growth regulators (IGRs) control the development of an insect. For
example, Methoprene is used to control flies in poultry houses and causes
developmental changes in maggots that prevent them from emerging from the pupal
stage.

IGRs normally have a high degree of specificity and appear to present minimal
risk to non-target species. The potential for insects to develop resistance to these
chemicals also appears less than with conventional insecticides. One exception is
cyromazine, registered as a feed additive for laying hens; resistance among Ily
populations has been common in some parts of the country.

Aftractants lure insects to traps or to poison bait stations. They may be used to
control or monitor insect populations. An attractant may be a food source, such as
molasses or sugar, or a substance as sophisticated as a sex pheromone. While
attractants have been used only to a limited extent for control purposes, they are often
quite specific, thus providing a highly selective weapon against the target species.

Insects produce pheromones to communicate with other members of the same
species. The sex attractants are the most important pheromones in insect pest
management; they attract members of the opposite sex for mating. Pheromones of
many insects have been identified and synthesized, but are used to monitor pest
populations more often than to control them. Traps are baited with pheromones; when
a ceriain level of the particular pest is found in the traps, a pesticide is applied.

One use of sex pheromones for controlling insects is called mating disruption.
Sufficient pheromone is applied to the crop so that male pest insects cannot find
fermales, Therefore, mating is not accomplished and females cannot produce offspring.
The pheromone for codling moth has been registered for use in apples and pears.

Acaricides are used to control mites and spiders. Most of the previous discussions
on insecticides can be applied equally well to acaricides. Many of the same chemicals
are registered for use against both insects and mites. Moreover, there are products
designed specifically for use as acaricides for crop, livestock, and urban applications.
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Herbicides

Contact Herbicides

Systemic Herbicides

Fungicides

Herbicides are a phytotoxic chemical, which means they are toxic to plants. Most
herbicides can be used to control certain weeds without injuring the crop. These are
called selective herbicides because they only harm select plants. Crops usually tolerate
selective herbicides becanse the crop plant can metabolize or detoxify the herbicide
before it causes significant damage. However, selective herbicides can damage crop
plants if you misapply them or if stressful weather conditions exist. Nonselective
herbicides are toxic to most or all plants and are often used before crop emergence or
after harvest.

A sequence of events is necessary for an herbicide to kill a plant:
e Tt must be absorbed into the plant, either through the leaves or roots;
s If necessary, it must be moved (translocated) to the sensitive part of the
plant; and
e It must block a sensitive or critical process in the plant (e.g.,
photosynthesis).

The specific process that an herbicide inhibits is called its nmode of action. We can
group herbicides accordingly (e.g., growth regulators such as 2,4-D, and
photosynthetic inhibitors such as atrazine).

Hetbicides that only kill the parts of the plant that they actually come in contact
with are called contact herbicides. Uniform and complete spray coverage is important
with contact herbicides. Other herbicides are translocated throughout the plant and are
called systemic herbicides; usually, they can kill the entire plant even if all of the leaves
are not treated,

Contact herbicides are not translocated within a plant. Paraquat is an example of a
contact herbicide that causes rapid burning and browning of treated leaves. Contact
herbicides are most effective when applied to actively growing weed seedlings.

In general, contact herbicides are nonselective. They kill susceptible annual weeds,
but generally do not provide residual control; thus, a new flush of weeds may gerninate
from seed after a contact herbicide application. Contact herbicides also will burn off
the above ground growth of perennial weeds, but these weeds will usually re-sprout
from underground parts.

Systemnic herbicides absorbed through the roots move with the flow of water to
expanded leaves; systemic herbicides absorbed through the leaves move along with the
sugars from photosynthesis to growing points. Systemic herbicides need to be used
when controlling established perennial weeds. Many herbicides used in crop
production are systemic herbicides.

The correct application rate is especially critical with systemic herbicides. The rate
must be high enough to be effective, but not so high that contact activity would occur.
If plant tissue is killed at the point of contact, the herbicide will not be translocated
throughout the plant.

Fungicides either kill or inhibit the growth of fungi. They inay be broad- or narrow-
spectrum pesticides.
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Protectant Fungicides

Eradicant {Systemic)
Fungicides

Inorganic Fungicides

Synthetic Organic
Fungicides

Bactericides

Antibiotics

Nematicides

Because a fungal pathogen normally lives in close association with its host, it is
difficult to find chemicals that kill the fungus without harming the plant. For this
reason, most fungicides are applied as profectants; in other words, they are applied
before disease develops to protect the plant from would-be invaders. They usually
prevent the fungal spores from gerininating or the fungus from penetrating the plant.
You may need to apply protectants repeatedly during the growing season in order to
protect new plant growth. Sometimes, protectants may stop or stow the spread of a
disease that has just begun and is still limited. Some protectants are systemic.

Eradicants, sometimes called sysfemic fungicides, kill or stop the spread of a
fungus after the fungus has become established in or on the plant. They are usually
used when protectants aren’t available, aren’t applied in time, or are too expensive or
not practical to use. Eradicants that remain active only on plant surfaces are of limited
value because most fungi grow within the tissues of the host. Most eradicant
fungicides, therefore, are systemic.

Inorganic fungicides have been successfully used for disease control for over a
century, Bordeaux mixture and sulfur are perhaps the foremost examples. Sulfur is stili
used today to control certain foliage and fruit diseases, particularly powdery mildew.
Bordeaux mixture consists of soluble copper sulfate mixed with hydrated lime in water.
The “fixed” or “insoluble” copper compounds have largely replaced Bordeaux mixture
for disease control.

The inorganics are generally broad-spectrum fungicides and have low acute
toxicity to humans. Many of the inorganics can cause considerable injury to plants,
which explains in part why the synthetic organic fungicides have largely replaced
them.

Many synthetic organic fungicides are highly selective, have residual properties,
are effective at relatively low rates, and are generally less toxic to crops and less
harmful to the environment than the inorganics.

Chemical control of bacterial disease has been largely unsuccessful. Howevet,
some fungicides, such as Bordeaux mixture, “fixed” coppers and the carbamates, have
been somewhat effective in controlling bacterial leaf spots and blights.

Some fungi and bacteria produce chemical compounds that are toxic to other
microorganisms; these compounds are called antibiotics. Some antibiotics that are
commonly used to treat infections in people and animals (e.g., streptomycin) also show
promise for controlling bacterial plant pathogens. However, antibiotics are currently
used to control only a few plant diseases (e.g., fire blight on apples).

A nematicide is generally used as a preventive measure; thus, nematicides are mnost
often applied at or before planting, However, fenamiphos is available for use in
established plantings of some fruit crops,

There are two general types of chemicals used to treat soil for nematodes:
Sfumigants and non-fumigants. Professional applicators must be certified in the Soil
Fumigation category to use soil fumigants. A separate manual for soil fumigation is
available for this category.
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Fumigant Nematicides

Non-Fumigant
Nematicides

Rodenticides

Anticoagulants

Acute Compounds

Avicides

A fumigant is a pesticide that is active as a gas, although it may be initially
formulated as either a solid or liquid. Most nematodes live in the soil, so the fumigants
are either injected (gas or liquid) or incorporated (solids) into the soil at the appropriate
depth for control. Once injected or incorporated, the soil surface must be either covered
with a tarp or prepared so that the gases cannot readily escape by compacting the soil
surface or wetting the surface with water.

Non-fumigant nematicides are often referred to as contact nematicides. They must
be incorporated into the soil and/or carried by water so that they are brought into
contact with the nematodes. If you use the products correctly, they should not injure
the young plants.

Non-fumigant nematicides are generally either organophosphates or carbamates.
They are normally effective against certain insects as well as nematodes, and some are
systemic. Examples are turbufos and ethoprop,

Rodenticides are classified as either anticoagulants or acufe compounds.

Usually, rodents must ingest anticoagulants repeatedly over a period of several
days to acquire a lethal dose. Broadiolone and broadifacoum are exceptions; they can
kill rodents after a single feeding. Anticoagulants damage capillaries and reduce the
ability of the blood to clot, resulting in internal bleeding that kills the rodent.

As a group, anticoagulants are considered much safer than the acute rodenticides.
Anticoagulant baits are available in several forms: grain baits (cither meal or pelleted),
parafinized blocks used in damp areas, and sofuble sodium salts used to make lethal
water baits.

The acute rodenticides, such as zinc phosphide, provide a quick knockdown of a
rodent population. You can formulate a variety of atfractive baits from the rodenticide
concentrates.

Avicides control bird species. The number of available avicides is much smaller
than that of most other pesticide groups. Toxicants are usually mixed with specific
food baits, and are placed where only targeted pest birds will eat them.

Some avicides have repellent as well as lethal properties. When consumed, they
cause birds to exhibit distress symptoms. Exposure to this erratic behavior scares the
rest of the flock out of the area.

Plant Growth Regulators, Defoliants, and Desiccants

Although legally defined as pesticides, plant growth regulators, defoliants, and
desiccants are not normally used as pest control agents {the exception would be plant
growth regulator herbicides such as 2,4-D). These chemicals are used to alter, in some
manner, the crop itself.

Plant growth regulators increase, decrease, or change the normal growth and/or
reproduction of a plant in some manner. Their use on field and vegetable crops is
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limited (e.g., to prevent or delay sprouting of tubers following harvest); however, they
are used extensively in fruit crops,

Defoliants and desiccants are usually referred to as “harvest-aid” chemicals. A
defoliant causes the leaves of a plant to drop off prematurely while a desiccant draws
moisture from a plant, causing it to wither and die. In either case, the harvesting of the
crop becomes easier, Desiccants are used in Idaho on potatoes and certain seed crops
(such as alfalfa).

Wood Preservatives

Wood preservatives are pesticides that poison wood so it will not be used as a food
source by fungi and insects. Pentachlorophenol (penta) and inorganic arsenicals (e.g.,
CCA) are commonly used to pressure treat wood products. Many wood preservatives
ate also available for brush-on or spray-on treatinent,

Penta, creosote and the inorganic arsenicals are highly toxic and their use has been
restricted. Take precautions whenever you handle a wood preservative or pressure-
treated wood:

e Wear the appropriate protective equipment when handling preservatives
or treated woods; note that rubber gloves will not protect your hands from
creosote.

e  Ifyouneed to saw or sand treated wood, do so outdoors and wear goggles
and a dust mask.

s Pregnant women should avoid exposure to penta, which has caused birth
defects in laboratory aniinals.

s  Ask for a Consumer Information sheet when you purchase wood that has
been treated with penta, creosote or inorganic arsenicals; these sheets
provide further handling instructions, as well as information about where
you can use treated wood.

e Do not burn treated wood; doing so releases toxic fumes. Dispose of
treated wood in a sanitary landfill.

For more information on the use of wood preservatives and treated wood around

the farmn, contact your University of Idaho County Extension Educator, your local
library or the ISDA.
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Review Questions

1. Although these pesticides are not normally used in
pest control specifically, they do assist in the
harvesting of certain crops.

Rodenticides and Eradicants

Dessicants and Defoliants

Eradicants and Organics

Systemics and Selectives

Insecticides and Fungicides

TOOw>

2. Wood preservative chemicals are often practically
non-toxic and therefore applicators need very
little protective clothing or regulation.

(True or False)

3. Coverage and rate is not important when applying
a systemic type pesticide. (True or False)

4. Coverage is important in a contact type herbicide
because:

A. The pesticide must contact the target pest in
sufficient quantity to be etfective.

B. Small amounts of pesticides that contact the
target pest may not be sufficient to control the
pest.

C. Contact herbicides do not translocate.

D. All of the above,

5. Systemic insecticides work well on insect and
insect like pests that have:
A. Chewing mouthparts
B. Pinching mouthparts
C. Grasping mouthparts
D. Piercing/Sucking mouthparts

6. Microbial pesticides are those chemicals that
control microbes in the plant or soil.
(True or False)

7. Nematicides are:
A. Generally used as a preventive measure
B. Are fumigant pesticides
C. Are non-fumigant pesticides
D. All of the above
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Choose the correct answer to each question. See answers on page 141.

8.

10.

11.

12.

13,

14.

Protectant fungicides often must be applied repeatedly

during a fungal disease period because:

A. They rapidly lose their effectiveness when
exposed to sunlight.

B. They rapidiy degrade in the presence of oxygen.

C. They only protect the portions of the plant that
was sprayed, not the new growth.

D. All of the above.

Organophosphates, Carbamates and Chlorinated
Hydrocarbons are examples of:

A. Inorganic pesticides

B. Microbial pesticides

C. Herbicides

D. Synthetic organic pesticides

Anticoagulant pesticides kill by causing nervous
system failure in rodents. (True of T'alse)

Because they are highly specitic, insect growth
regulator pesticides are generally susceptible
to the development of resistance.

A. More

B. Less

C. The same

In the early years of pesticide developinent, which
class of pesticide was the most important?

A. Organic pesticides

B. Inorganic pesticides

C. Biological pesticides

D. None of the above

An eradicant fungicide is generally systemic.
(True or False)

Synthetic organic insecticides include what types of
chemicals?

Chlorinated Hydrocarbons

Pentachlorophenol

Hydrated Lime compounds

CCA

SOowp




NOTES:
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Chapter 4 — Pesticide Formulations
Learning Objectives

. Define words typed in jtalics.

. Know what an inert or other ingredient is and why they are
added to pesticides.

J Name the types of pesticide formulations and the advantages
and disadvantages of each type.

. Understand specific precautions for handling or applying each
type of formulation.

. Understand what adjuvants are and how they are used.

. Know what compatibility in pesticide mixture is and why it is
important.

. Understand which pesticide formulations are particularly

conducive to dermal absorption and inhalation exposure.

Active and Inert The component of a pesticide that controls the target pest is called the Active

Ingredients Ingredient (a.i.). Before a pesticide product is sold, active ingredienis are mixed with
tiquid or dry Inert or Other Ingredients (non-pesticidal). Inert Ingredients are added
so that the pesticide may be handled and applied easily, safely, and effectively. These
mixtures of active and inert ingredients are called Pesticide Formulafions.
Formulations make an active ingredient more convenient to handle, safer, easier and
more accurate to apply, and in some cases, more attractive to the pest.

Pesticide Formulations

Pesticides are available in a wide variety of formulations. It is not uncommon to
find some active ingredients formulated in at least a half dozen different ways. The
more coinmon pesticide formulations are:

» Emulsifiable Concentrates ~ »  Microencapsulates (ME)
(EC) « Dusts (D)

s  Solutions (S) » Baits (B)

+ Soluble Powders (SP) o  Granules (G)

¢  Weitable Powders (WP) e Ultra-Low Volumes

¢ TFlowables (F) (ULV)

e  Water Dispersable e Acrosols (A)
Granules (WDG) e Fumigants

e Impregnated Materials

Formulations vary in their:

Safety to the user

Potential hazard to the environment
Application methods and equipment
Likelihood of causing phytotoxicity
Cost

Efficacy of pest control

Choose the best formulation for a particular job. This requires the applicator to
know the characteristics of each type of formulation and the type of pest they are
attempting to control. For instance, it would not be advisable to use a formulation that
is sensitive to pesticide drift (such as a dust) during a period of the year that has high
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winds. Some pesticides are manufactured with different formulations although the
active ingredient(s) are the same. The greater variety of formulations allows the
pesticide applicator to more specifically match the pesticide to the conditions. The
following section describes the most common formulations and some of their
advantages and disadvantages.

Types of Pesticide Formulations

Emuilsifiable
Concentrates (EC or E)

Solutions (S)

Soluble Powders (SP)

Emulsifiable Concentrates (EC) are liquid formulations with the active ingredient
dissolved in one (1) or more petroleum solvents. An emulsifier is added so the for-
mulation will mix readily with water for application. Emulsifiable concentrates usually
contain between two (2) and eight (8) pounds of active ingredient per gallon, and when
added to water, usually form a milky-white emulsion (liquid in another liquid).

EC formulations are very versatile and can be adapted for use with many types of
spray equipment.

Advantages:

. Relatively easy to handle, transport and store.

. Little agitation required to keep the pesticide from separating.
. Non-abrasive to equipment.

-»

Does not plug screens and nozzles.

Disadvantages:

. High concentrations of active ingredient reduce the margin for error when
mixing or applying.

. May have a high phytotoxicity hazard.

. May be easily absorbed through the skin of humans or animals (due to

solvents),
. Solvents in the formulation may cause equipinent deterioration.
. May be corrosive, causing pitting or discoloration of painted surfaces.

) May be flammable,

Solutions are formulations with a water-soluble active ingredient dissolved in one
or more liquid solvents, They may be ready-to-use or they may require further dilution.
The advantages and disadvantages of solutions vary dramatically depending upon the
solvents used, the concentration of the active ingredient and the type of application
equipment involved,

Soluble powders are dry, powdered formulations containing from 25 to 80 percent
active ingredient(s). Soluble powders dissolve readily in water.

Advantages:
. Easy to store, transport and handle.

. Has a lower phytotoxicity than some liquid formulations, especially ECs.
. Has slower skin and eye absorption than ECs.

Disadvantages:
With dust-like consistency, they may be hazardous if the handler breathes the dust

during mixing. However, soine soluble and wettable powder formulations are available
in solubie packets. The contents are pre-measured and the packet dissolves in the spray
tank, thus minimizing handling and inhalation exposure to the powder.
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Wettable Powders (WP)

Flowables (F)

Water Dispersible
Granules (WDG)

Dusts (D)

Wettable powders are also dry, finely ground formulations containing from 25 to
80 percent active ingredient, Unlike the soluble powders, wettable powders do not
dissolve in water. The active ingredient is combined with a dry, inert carrier (clay, talc)
and mixed with an emulsifier. Wettable powders are mixed with water and applied as
suspensions (dry particles in a liquid).

Wettable powders share all the advantages and disadvantages of soluble powders.
In addition to the inhalation hazard, other disadvantages of wettable powders include:
° Constant agitation of the tank mix to avoid settling of the particles in the
tank,
Wear to nozzles and pumnps from abrasive spray mix.
A higher tendency for sprayer screens and nozzles to clog.
Difficulty mixing in very hard or alkaline water
Visible residues on treated surfaces.

Flowable formulations are finely ground, solid particles combined with active
ingredient(s) and suspended in a liquid carrier. The solid in a flowable is similar to a
wettable powder, except it is formulated to stay suspended in a liquid. Because
flowables usually contain four (4) or more pounds of active ingredient per gallon of
formulation, they should be handied with the same care as ECs and solutions. They are
mixed with water for application and have similar advantages and disadvantages as
wettable powders, except they seldom clog nozzles and need only moderate agitation
to stay in suspension, Flowables usually do not present an inhalation hazard when
mixing.

Water dispersible granule formnulations are similar to wettable powders, except the
active ingredient is in a granular form rather than a powder, thus dustless. The granules
disperse or break apart when mixed with water. The resulting spray mix has all the
characteristics of a flowable or a finely dispersed wettable powder in water.

Water dispersible granules share all the advantages and disadvantages of wettable
powders except:
° They are more easily mneasured and mixed.
" The reduction in the number of dust-like particles lowers the inhalation
hazard to the user during pouring and mixing.

Dust formulations contain a low percentage of active ingredient (0.5 to 10 percent)
plus a finely ground inert substance such as talc, clay, nut hulls or volcanic ash. Dusts
are always used dry; most are ready-to-use as purchased without further mixing,

Advantapes:
. Easily handled with low-cost application equipment.

. Effeciive where a liquid formulation can cause damage.
° Easily applied in hard-to-reach areas (cracks, under leaves).

Disadvantages:
. Easily drifts into non-target areas.

. Easily moved from treated surfaces by wind and rain.
. Relatively expensive for the small amount of active ingredient.
. May be irritating to the user.
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Granules (G) and Pellets
(P)

Baits (B)

Ultra-Low Volume (ULV)

Gramilar and Pellet formulations are dry, ready-to-use materials usually
containing from two (2) to 15 percent active ingredient. Most granules are prepared by
applying the active ingredient as a liquid to a coarse, porous, solid material, such as
clay or ground corncobs.

Granules are often used to control soilborne pests. Because many of the active
ingredients in granules possess systemic properties, granular formulations are applied
to the soil where the active ingredient can then be absorbed by the roots and
transiocated through the plant.

Pellets (P or SP) are very similar to granules, and the terms are often used
interchangeably. In a pellet formulation, however, all the particles are the same weight
and shape, This uniformity allows a more precise application.

Advantages:
. Ready to use without mixing and easy to apply.

. Low drift hazard since the particles are relatively heavy.

. Lower hazard to user since there is usually little dust associated with
granules.

. Can be applied with inexpensive application equipment.

Disadvantages:
. More expensive than WPs or ECs relative to the amount of active ingredient

in the formulation.
. Does not stick to foliage,
. May need soil incorporation or moisture to activate pesticide.
. May be hazardous to non-target species.

A baif formulation is an active ingredient mixed with an edible substance or some
other attractant. The bait either attracts pests or is placed where the pest animal will
find it, Usually the pest must eat the bait to be affected.

Baits may be used to control certain insects, snails and slugs, birds, rodents and
other pest mammals. Most bait formulations contain a low percentage of active
ingredient(s) (less than five (5) percent). Baits are often used in kitchens, gardens,
granaries, food storage/processing facilities and refuse disposal areas.

Advantages:
) Ready-to-use with no further mixing or special application equipment.

. Used only when needed and then removed when the pest is not present.

Disadvantages:
. Baits may be attractive to children and pets.

. Domestic animals and wildlife may be affected either by direct consumption
or secondary poisoning (consuming affected animals ot animal parts).

. Baits may not control the target pest because other available sources of food
are more attractive.

. Application costs are high relative to the amount of active ingredient in the
formulation.
" Dead pest may cause an odor or sanitation problem.

An Ultra-Low Volume (ULV) application is a spray application of undiluted
formulation at a rate of no more than one-half of a gallon (2 quarts) per acre. The
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Microencapsulate (M) or
(ME)

Aerosols (A)

formulation may contain only the active ingredient or the active ingredient in a small
amount of solvent, Always apply ULV formulations without further dilution.

The principal advantage of an ULV application is that you can sptay a large area
with a small volume of liquid. These formulations often require specialized application
equipment and are limited principally to a small number of insecticides and a few uses.

Advantages:

. Ready to use: Pour into tank or lock container and spray.
) Require little agitation in the spray tank.

) Does not plug hoses and screens.

[ ]

Non-abrasive to equipment

Disadvantages:

. Can cause rubber or plastic hoses, gaskets, pumnp parts and surfaces to
deteriorate.

. Can present a significant drift hazard.

. Easily absorbed through the skin. Protective clothing is necessary.

You may not make an ULV application unless it is specifically designated on the
label or is based on an official written or published recommendation of the EPA.

The active ingredient (liquid or dry) in encapsulated pesticides (ME or M; short
for “Microencapsulated”) is encased in extremely small, coated capsules, which are
then suspended in a liquid. The pesticide is released gradually over a period of time as
the coating deteriorates. This principle is similar to that used for time-released cold
medicines.

Advantages:

. Relatively easy to transport, handle and store.
. Can be applied with conventional spray equipment.
. Is effective when the pesticide is needed for a time-release situation: Single

application that is effective over a longer period of time.

Disadvantages:

a Constant agjtation is necessary to suspend the pesticide in the liquid carrier.

) Presents a significant hazard to bees (pollinators) because the capsules may
be carried back to the hive with the pollen.

. Since they remain effective longer than other formulations of the same active

ingredient, they may have tnuch longer reentry periods (Reentry Interval or
RED

Aerosols are those formulations containing an active ingredient in solution (usually
a petroleum distillate) and packaged in a pressurized container or sprayed under high
pressure to create small suspended droplets. “Bug bombs” contain a small amount of
active ingredient mixed with a propellant that forces the contents from the can in a
spray or mist. The pesticides are sprayed under pressure to create very fine droplets
that get increasingly smaller due to the evaporation of the petroleum distillate in the
droplet. The goa! of the spray application is to create a very small droplet that does not
have sufficient mass to drop out of the air. The resulting small, suspended droplets are
ideal for delivering pesticides to control flying insects, such as flics, gnats, and
mosquitoes,

Aerosols may also be applied by very specialized equipment that uses high
pressures and small nozzies to produce the extremely small droplets required for
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aerosols. These machines are also called foggers or misters and are capable of creating
plumes of suspended droplets wider than 100 yards to apply to large areas,

Advantages:

Ready-to-use products are small and easy to use.

Very good coverage due to extremely small droplet size.

Droplets suspend in the air, having similar properties as a fumigant gas.
Can penetrate thick foliage.

Comimercial applications can cover very large areas. Swath widths are often
over 100 yards wide.

Disadvantages:

Ready-to-use products are relatively high cost

o Risk of inhalation injury
. Difficulty in confining the pesticide to the target site or pest
. Product is highly flammable.
] Large area coverage requires specialized equipment.
Fumigants Fumigants are pesticides that are active as gases. Some fumigants are formulated

as liquids, either volatile liquids or pressurized liquids, that become gases when
released to normal atmospheric pressures. Others are solids that relcase gases when
exposed to moisture (humidity) and the correct temperature range.

Because of their toxicity and the hazards associated with application, EPA placed
additional restrictions on the sale and use of furnigation products. Additional training
and/or license category is required prior to using these products.

Fumigants are generally nonselective in their action. Most fumigants can kill
insects, weed seeds, nematodes, rodents, fungi and other pests. Because they are a gas,
fumigant use is generally limited to soil and closed structures, such as warehouses,
containers, ship’s holds, granaries, and greenhouses.

Advantages:

Toxic to a wide range of pests,

Penetrates cracks, crevices, wood and tightly packed areas, such as soil or
grain.

If performed correctly, a single application is sufficient.

Little or no pesticide residue.

Disadvantapes:

The most hazardous of all pesticide formulations.

Often require extensive protective equipment, including respiratory
protection devices.

May be formulated with an odorous warning gas, but this (warning) gas may
dissipate faster than the fumigant, leaving a toxic situation without warning,
Treatment area must be enclosed or covered to prevent the gas from escaping
during application and for a specific period after application.

Additional training and/or certification is needed prior to using fumigation
products.

Pesticide Impregnated Pesticide-impregnated materials include ear tags, collars, and gaskets. They are
Materials usnally plastic or rubber materials that have been impregnated with an insecticide
(generally an acaricide) or herbicide. These materials are designed to release the
pesticide slowly into the immediate area that comes in contact with the material.
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Pesticide Mixtures

Pesticide Incompatibility

Compatibility Test

Insecticidal tags or collars have relatively low toxicity, but the consistent release of
insecticide may cause irritation to the area around the tag. They are most commeonly
used for livestock and domestic animals/pets (e.g. ear tags and flea collars). Some
rubber gaskets are impregnated with herbicides for root control in underground pipes
(sewer lines). These are very effective in reducing or eliminating root growth in pipe
Jjoints,

Mixtures of pesticides offer the advantage of controlling more than one pest with
a single application. Mixtures can save time, labor and fuel. Pesticides are frequently
formulated as premixes for applicator convenience, but they are more often purchased
separately and mixed by the applicator. Pesticides can be tank mixed unless tank
mixing is not allowed by label instructions. Even though tank mixing is allowed under
federal and state pesticide regulations, the applicator is responsible for any damage that
results fromn the application of the pesticide mixture.

When you mix two or more pesticide formulations to form a single sprayable
mixture, always follow the, “WALE method” of pesticide mixing. This will ensure
that all of the pesticide formulations used are mixed thoroughly.

. Add the diluent to the spray tank to one-half the tank capacity.

. While the tank is under agitation, add Wettable powders, water dispersible

granules, soluble powders and other powder or granular formulations.

s Thoroughly Agitate the tank to mix the powders and granules.

. Add any Liquid formulations and adjuvants to your spray tank and continue

to agitate.

. Add the Emulsifiable concentrates last and continue to agitate.

. Fill the remainder of the tank with diluent.

The WALE method of mixing pesticides is a guide when the pesticide label does
not have specific tank mixing instructions. If one or more of the pesticides you are tank
mixing has specific instructions on how to tank mix the products, follow the label
directions.

Not all pesticides work well in combination. Two or more pesticides that can be
mixed together are said to be compatible. Pesticides that cannot be effectively
combined to form a sprayable mix are incompatible. Chemical or physical separation
of ingredients into layers, globules, clumps, precipitates or gels indicates that the
products are incompatible.

Incompatibility can result in:

. Loss of effectiveness against the target pests

. Phytotoxicity

. Increased hazard to the applicator or treated animals
. Clogging of equipment lines, pumps and tanks

Before mixing two or more pesticides, or pesticide(s) and fertilizer to apply as a
liquid tank mix, read the label. Although tank mixing is a common and legal practice,
the compatibility of all possible pesticide combinations is not known. Unless the
combination of pesticides is known to be compatible, applicators should perform
compatibility testing prior to tank mixing. This can be done by conducting the simple
jar test as described below:

1. Wear the label required PPE,
2. Use a large, clean, clear glass container, like a one-quart jar.
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Adjuvants

Surfactants

Other Adjuvants

=

Use the same water you will use in your tank mix.

4.  Add the products in the same proportion, in the same sequence, and at the
samne temperature you would if you were tank mixing. Unless labels specify
otherwise, use the WALE method for mixing pesticides (see Pesticide
Mixtures on page 50). If the pesticide label calls for using a compatibility
agent. make sure you add it to the test mixture!

5. Shake the jar vigorously and let it stand for approximately 15 minutes. If
scum, clumps, or any precipitates (solids) form, the mixture is probably
incompatible.

6. Do not use any mixture that gives off heat. This is an indication that a
chemical reaction has occurred., Propetties of some of the products could be
changed drastically.

7. Test the mix on the plant species to which it will be applied (under similar

conditions, if possible) to check for any phytotoxic effects (plant damage).

An adjuvant or additive is a chemical added to a pesticide to modify the product’s
physical properties, change the properties of the spray tank mixture, and/or enhance
pesticide performance. Adjuvants themselves generally have litile or no pesticidal
effect.  Adjuvants are used most extensively in products designed for foliar
applications. Most pesticide formulations contain certain adjuvants to obtain the
results the manufacturer needs for pest control.

Surfactants (surface active agents) are adjuvants that alter the dispersing, spreading
and/or wetting propetties of spray droplets. Wetting agents and spreaders are the
adjuvants most frequently used by pesticide applicators and are often referred to simply
as surfactants. Wetting agents and spreaders reduce the surface fension of spray
droplets. A spray droplet must "wet" the treated surface and spread uniformly over the
treated area to provide maximum pest control. Applications to plants with very waxy
or hairy leaves often require the inclusion of an adjuvant to the spray mixture to get
proper coverage.

Stickers, penetrants and safeners are additional adjuvants that influence the
adherence, absorption or safety of a pesticide mixture on a treated surface. Buffers or
buffering agents, compatibility agents, emulsifiers and antifoaming agents affect the
mixing, handling and longevity of a pesticide mixture, For example, buffering agents
are used to adjust the pH of a tank mix solution, Foaming agents, drifl refardants and
thickeners reduce drift during application.

Formulations often contain all necessary adjuvants in appropriate amounts for all
or most uses. Sometimes, however, it may be desirable to add adjuvants at application.
Wetting agents and spreader-stickers are the adjuvants added most frequently by the
applicator. Crop oil concentrates and liquid fertilizers (28-0-0, 10-34-0) are often
added to increase the activity of foliar-applied herbicides. Compatibility agents are
being added with increasing frequency to atlow the effective mixing of two or more
pesticides or a pesticide with a fertilizer. Thickening agents, also call drift reduction
agents, are being used more extensively as drift continues to be of increasing concern.

The need for an adjuvant, and the best type to use, depends upon the pesticide,
crop, pest, and environmental conditions. Use adjuvants as recommended on the
pesticide label for optimum pesticide performance. Do not use them indiscriminately;
misuse may lead to crop injury, compatibility problems, or reduced pest control. Some
pesticide labels very clearly prohibit their addition, while other labels are quite specific
to the type of adjuvant that can be used and when it should be added to a spray mixture.
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Choosing an adjuvant is difficult because of confusing terminology and the large
number of adjuvants on the market. The ingredients of a particular adjuvant product
may change from year to year. If you have questions about what adjuvant you should
add fo your spray mix or if you should add an adjuvant, you should consult your
pesticide dealer, University of idaho County Extension, or the ISDA,
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1

Review Questions

Select the correct answer of fill in the blank for each question. See answers on page 141.

. The component of a pesticide formulation that controls the

pest is the ingredient.

. Careful pesticide selection is important because pesticide

formulations vary in their safety to the user, the
environment and the crop to be treated; their efficacy; and
their cost. (True or Fatse)

. Which of the following concerning an emulsifiable

concentrate pesticide formulation is false?

A. Higher phytotoxicity hazard

B. May be easily absorbed through human and animal
skin

C. Flammable

D. Easily clogs nozzles and screens

. Which of the following formulations dissolve in watei?

A. Wetlable powders

B. Flowables

C. Water dispersible granules
D. Soluble powders

. Breathing the dust is a potential hazard associated with the

mixing of wettable powders and soluble powders.
(True or False)

. Which of the following pesticide formulations must be

mixed with water before being used by the applicator?
A. Flowables

B. Aerosols

C. Granules

D. Dusts

. When added to water, emulsifiable concentrates form:

A. Suspensions
B. Separates
C. Solutions
D. Emulsions

. Most bait formulations have 50 percent or more active

ingredients.
(True or False)

. Extreme care must be exercised when placing baits to

make them inaccessible to children, pets and other non-
target species.
(True or False)
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10. Incineration is recommended for disposal of empty
aerosol containers because the heat will completely
destroy any pesticide in the container.

(True or False)

11. Which of the following is a true statement about
fumigant formulations?
A. The use of fumigants is limited to soil, enclosed
structures and containers,
B. Fumigants are only toxic to soil insect pests.
C. Fumigants are the most hazardous of all pesticide
formulations.
Answers A. and C. above,

D.

12. Two or more pesticides that cannot be effectively mixed
together are said to be

13. When adding two or more pesticides into a spray tank,
always add the liquid formulations first.
(True or False)

14, Tank mixtures of pesticide formulations often require the
addition of a(n) to aid in the safety
and effectiveness.

15. Adjuvants can be added to any pesticide spray mixture.
(True or False)

16. Which of the following formulations are less likely to
cause wear on puinps and nozzles?
A. Granules and Dusts
B. Water Dispersible Granules and Soluble Powders
C. Baits and Repelliants
D. Emulsifiable Concentrates and Soluble Powders

17. You do not need to check the hoses or other plastic and
rubber parts of a sprayer when using emulsifiable
concentrates because they do not cause wear.

(True or False)

18. When using baits, you do not need to be concerned about
other food sources because the bait is an atfractant and
the pest will eat the bait before it eats anything else,
(True or False)




NOTES:
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Chapter 5 — The Pesticide Label

Learning Objectives

+ Understand the background of the pesticide label and its
importance to the pesticide applicator.

+«  Define the words typed in itafics.

. Understand the different tests that pesticides must undergo in
determining their effectiveness and safety.

¢ Understand what tolerance is and how it applies to pesticides.

e Learn the parts of a pesticide label and understand the
information that is contained in each part.

e Understand the differences between the brand, product or
trade name; chemical name; and the common name.

e Understand what is included in the ingredients statement.

. Know the pesticide labe! signal words and symbols and what
they represent.

s«  Be able to distinguish the EPA Registration Number from an
EPA Establishment Number or other registration number.

] Understand what precautionary statements are and why they
are included on the pesticide label.

One of the more important tools for the safe and effective use of pesticides is the
product label. Pesticide manufacturers are required by law to put certain information
on the label. When pesticide label information is not followed, accidents can occur
that may result in legal action against the violator. Labels are legal documents
providing directions to handle, mix, apply, store and dispose of a pesticide product.

Remember!
Before purchasing, mixing, or applying a pesticide make sure
that you read and fully understand the label instructions!

History of the Pesticide Label

Early pesticide labels usually contained nothing more than the name of the product
and what pests the product was supposed to control. The early pesticide labels also did
not provide much safety and use information. Very little product information was
offered and many times the users needed to guess as to how the product was to be used.
In addition, the safety and safe handling information was practically non-existent.
Pesticide labels have evolved from those early labels to very formidable documents
that contain important safety, use, and legal information. Always remember that the
pesticide label is an enforceable document; the information contained in the label can
be enforced by an authorized person. What this means is that as an applicator, you must
do what the pesticide label instructs and cannot do what the pesticide label prohibits.

To appreciate the value of the information on a modern-day label, consider the
time, effort and money spent in gathering it. The label on a pesticide product is the
result of years of research by scientists in both laboratory and field tests. The
inforination on the label normally takes a minimum of six (6) years to obtain and costs
chemical companies millions of dollars in research and testing.
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Toxicity or Toxicological
Tests

Efficacy or Performance
Tests

Degradation, Mobility,
and Residue Tests

Pesticide Residues and
Tolerance

Chemical companies continually make new compounds and screen them in
laboratories for possible pesticide use. For each material that finally meets the
standards of a potential pesticide, thousands of other compounds are screened and
discarded for various reasons, When a promising pesticide is discovered, its potential
use is evaluated, If the company believes it has a worthwhile product and there is a
possibility for reasonable sales volume, they initiate wide-scale testing and label
registration procedures. In the development and labeling of a pesticide, scientists and
registration specialists are interested in proving that the chemical is safe when used as
directed and that it confrols pests.

Many carefully controlled tests must be conducted to determine the effectiveness
and safety of each pesticide under a wide range of environmental conditions.

Toxicity and toxicological tests determine how poisonous or dangerous the
pesticide is to humans, wildlife and other non-target organisms. To determine this, the
pesticide is administered at different dosages to test animals, usually rats and mice. In
addition, various species of wildlife are tested to determine the effect of a pesticide on
wild animal species.

The company must have performance data to show that the pesticide will control
a particular pest or group of pests on one or more hosts or sites, including plants,
animals, soil and structures. The data is gathered as the result of efficacy or
performance fests. Data must show that the pesticide, when used for its intended
purpose and according to directions, is a useful product.

These tests provide information about plant/crop varieties, soil types, application
methods and rates, and number of required applications. They must show that the pests
are controtled; plants, crops or animals are not injured; yield and/or quality have been
improved; and the pesticide definitely provides a worthwhile benefit.

A series of studies is needed to show how long it takes for the compound to break
down (degrade) into harmless materials under various conditions. These tests also
determine the mobility of the pesticide in the soil and the ability of plants to absorb the
pesticide through their roots.

Residue studies are conducted about each method of application for crops or
animals. These tests determine how much of the pesticide remains on/in the crop ot
animal. From these data, the number of days from the last pesticide application until
harvest or slaughter is determined. A residue folerance is the maximum amount of a
pesticide residue that may legally remain on or in food or feed at harvest or slaughter.
The U.S. EPA establishes the residue tolerance. The residue tolerance for a pesticide
on a crop is a value higher than any residue that has been found in experimental trials
or would be expected under the specified use conditions outlined by the manufacturers
and approved by EPA,

A residue tolerance is set for a pesticide on each crop or commodity. Tolerances
are expressed in “parts per million"” (ppm).

Pesticide residues on or in food or feed must not exceed the residue tolerance limits
when the crop or animal (including meat, milk and eggs) is ready for market or
livestock feeding. IT a residue is over the tolerance limit, the commodity can be
condemned and destroyed.
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Effect on Wildlife and
the Environment

US EPA Label Review

The Food Quality Protection Act of 1996 established specific guidelines for
potentially harinful substances that may be in our food supply. Because of this act,
tolerances of pesticide residues were established that provided a standard for crop
production or pest control products and also provided for additional safety factors for
children. Integral to this process was the attempt to look at all uses of a pesticide or
class of pesticide to ensure that there would not be over-exposure to the product by
either food residues or other pest control uses. The Food Quality Protection Act of
1996 provided a much more comprehensive evaluation of possible human pesticide
exposure to assist in establishing pesticide residue levels in foods.

A chemical company must determine the effects of pesticide applications on
wildlife and the environment. Any potentiaily harmful effects on wildlife and the
environment that are recognized during these studies must be included in the
environmental impact statement submitted to the EPA.

After the above effects have been evaluated, the chemical company is now ready
to propose a label for the pesticide product and take the data to the EPA for review.
The chemical company asks for pesticide "use registrations” on as many plants, crops,
animals or other application sites as it has pest management test data to support its
claims. EPA reviews the available data and determines if the pesticide meets all of the
requirements for registration, or if more data is needed from the chemical company to
satisfy the registration requirements. The approval of a pesticide label that specifies
what the product may be used on, where it may be used and under what conditions, is
integral to the registration process. After all requirements for information are addressed
and there are no additional concerns with the pesticide or the pesticide label, EPA
grants registration to the pesticide.

Parts of the Label

Trade, Brand, or
Product Name

Ingredients Statement

Some labels are very easy to understand, while others are imore complicated. It is
the user’s (applicator, mixer or loader) responsibility to read and understand the label
before buying, using, storing or disposing of a pesticide. To help you beiter understand
labels, important label components will be discussed in this section. Appendix C of
this manual has example pesticide labels that you can refer to throughout this section
to become more familiar with how pesticide label information is presented in modern-
day labels.

Every manufacturer has frade, brand, or product names for its products. For
simplicity, ISDA refers to the registered name of the pesticide product as the product
name, even though the manufacturer imay have a specific trade or brand name. Most
companies register each product name as a trademark and will not allow any other
company to use that name without permission. Product names may differ on products
even though the active ingredient(s) is the same. The product name of a pesticide
product is clearly visible on the front panel of the label and is the name used in
advertisements and by company salespersons. In general, it is what the manufacturer
names a specific pesticide product.

The product name often indicates the type of formulation and the percentage of
active ingredient. For example, Sevin SOWP is the registered product name and the
formulation is a wettable powder containing 50 percent active ingredient (50WP means
50% active ingredient in a wettable powder formulation}).

Every pesticide label must list cach active ingredient and its percentage in the
container. Inert or other ingredients are not usually naned, but the label must show
what percentage of the total contents they comprise. The ingredient statement must list
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Active Ingredient

Chemical Name

Common Name

Inert Ingredients

Use Classification
Statement

the official chemical names and/or common names of the active ingredients. Let's
discuss an example:

Sevin S0WP
Active ingredient;
Carbaryl (I-naphthyl N-methyl carbamate} 50%
Inert ingredients 50%
Total e i e 100%

In the above example, Sevin S0WP is the product name of the pesticide product
and has one active ingredient (Carbaryl (l-naphthyl N-methyl carbamate). The
ingredients statement shows that there is 50% of the active ingredient and 50% inert
ingredients in this product,

The Active Ingredient is that part of a pesticide product that does the actual
controlling of the pest organism. A pesticide product may have one or more active
ingredients depending upon how the pesticide manufacturer formulates the product and
what pest or pests the manufacturer wants the product to target. The active ingredient
is always listed on the pesticide label and the ingredient statement will have the
percentage of it in the formulated pesticide product.

The chemical name is the complex name that identifies the chemical components
and structure of the pesticide. This name is sometimes listed in the ingredient statement
on the label, but more recent labels have omitted the chemical name because listing the
common naine is adequate. For example, the chemical name of'the active ingredient in
Sevin SOWP is 1-naphthyl N-methyl carbamate.

Because chemical names are usually complex, many are given a shorter Conamnon
Name. Only those common names officially accepted by the EPA may be used in the
ingredient statement on the pesticide label. The official common name is sometimes
followed by the chemical name in the list of active ingredients, however most modern-
day labels only list the common name. For instance, the common name for the above
example is Carbaryl. By purchasing pesticides according to the common names, you
will be certain of getting the correct active ingredient, no matter the brand name or
formulation.

Other ingredients are added to a pesticide product for various reasons. The
additional ingredient may be there to simply dilute the active ingredient to make it safer
to handle or store. Some pesticide manufacturers add ingredients that make the
pesticide product easier to spray or apply, stick to the target pest better, or increase the
pesticide’s effectiveness. These other ingredients are referred to as the inert ingredients
or sometimes called other ingredients when they appear in the ingredient statement of
a pesticide iabel. These ingredients are normally not listed by name on the pesticide
label,

EPA classifies every pesticide product as either a Restricted Use Product (RUP) or
an unclassified/General Use Product (GUP}. GUPs can be purchased and used by
anyone provided they follow the label instructions. RUPs can only be purchased and
used by applicators that have a valid pesticide license

General Use Pesticide (GUP} products are designated because the product does
not have a large potential for harm to humans, animals, wildlife, and the environment,
This does not mean that the product cannot or will not canse harm to humans, animals
or the environment. It simply means that the pesticide product is less likely to cause
extensive harm. This is the reason that GUP products are sold to the general public for
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Example of
Restricted Use
Designation

Type of Pesticide

Type of Formulation

Net Contents

Name and Address of
Manufacturer

Registration Numbers

pest control, People purchasing and using these products do not need special training
or a pesticide license.

Restricted Use Pesticide (RUP) products have a high potential to harm humans,
animals, wildlife, and/or the environment. Because of the potential for damage from
the product, US EPA and ISDA require that anyone that purchases or uses any RUP
must have the proper training or must have a valid pesticide applicators license. Every
pesticide product classified as restricted use by EPA must carry a restricted use
statement in a prominent place at the top of the front panel of the pesticide label. For
example:

RESTRICTED USE PESTICIDE
Highly Toxic to Humans and Animals. For retail sale to and

use only by certified applicators or persons under their
direct supervision and only for those uses covered by
certified applicator certification.

In the above example, the pesticide is restricted in its sale and use because it has a
high potential to harm humans and animals because of its toxicity. Do not confuse any
other designation, such as, “For Professional or Commercial Use Only,” or “Licensed
Applicator Use Only,” as evidence the pesticide product is a RUP, Only pesticides that
bear the, “Restricted Use Pesticide” designation are restricted by federal and state
pesticide regulations. The other designations, if present on a pesticide label, are added
to the [abel by the manufacturer as a vendor or retail seller restriction and is not
enforceable by ISDA Investigators.

If the ISDA classifies an EPA general use product as restricted use, the label will
not bear a restricted use statement. Pesticides declared as "state restricted use” are
identified by active ingredient by the ISDA.

The type of pesticide is usually listed on the front panel of the pesticide label. This
short statement indicates, in general terms, what the product will control. For example:
. Insecticide for control of certain insects on fruits, nuts and ornamentals
) Herbicide for the control of woody brush and weeds

. Fungicide for control of Downy Mildew

The type of formulation (wettable powder, bait) may be identified on the label. If
it is not identified, it should be possible to determine by reading "Directions for Use."

The front panel of the pesticide label shows the amount of product in the container.
This is expressed as pounds or ounces for dry formulations; and as gallons, quarts or
pints for liquids. Liquid formulations may also list the pounds of active ingredient per
gallon of product.

The law requires that the manufacturer or formulator of a product put the name and
address of the company on the label. This is se you will know what company or
manufacturer made or sold the product.

An EPA registration number (for example, EPA Reg. No. 312-280) must appear
on all pesticide labels with the exception of spray adjuvants, which are included in the
definition of a pesticide by the State of Idaho. The EPA Registration Number indicates
that the pesticide product has been registered and its label approved by the EPA. In
cases of Special Local Need (SLN) registrations, pesticide products may be approved
for use in a specific state. These registrations are designated, for example, as EPA SLN
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Establishment Number

Signal Words

Precautionary
Statements

Routes of Entry
Statements

No. ID860009. In this case, SLN indicates "special local need" and ID means that the
product is registered for a specific use in Idaho.

An EPA Establishment Number (for example, EPA Est: No. 5840-AZ-1) must also
appear on the pesticide label. It identifies the facility that produced the product. The
EPA Establishment Number is important in case a problem arises with the product,
such as an unlawful adulteration.

Every pesticide label must inctude a signal word. This important designation gives
the user an indication of the relative toxicity of the product to humans and animals.

The signal word must appear in large letters on the front panel ofthe pesticide label
along with the statement, "Keep Out of Reach of Children." The following signal words
are found on pesticide labels.

) DANGER-POISON (with skull and crossbones symbol). These words and
symbol must appear on all products that are highly toxic by any route of
entry into the body. Peligro, the Spanish word for danger, must also appear
on the label.

. WARNING. This word sipnals that the product is moderately toxic orally,
dermally or through inhalation, or causes moderate eye or skin irritation.
Aviso, the Spanish word for warning, must also appear on the label.

) CAUTION. This word signals that the product is slightly toxic orally,
dermally or through inhalation, or causes slight eye or skin irritation

. DANGER. Danger is sometimes used without the signal word "POISON"
to identify products that have hazards other than the toxicity of the active
ingredient, These have significant irritant or caustic properties that may
harm the user.

Choose the least toxic chemical that will give the desired level of pest control. For
further description of signal words, refer to "Chapter 6 - Pesticide Hazards and Health.”

All pesticide labels contain additional statements to help applicators decide the
precautions to take to protect themselves, their employees and other persons (or ani-
mals) that could be exposed. Precautionary statements may be composed of several
sections and include the Route of Entry Statements, Specific Action Statements and
Protective Clothing and Equipment Statements.

Routes of entry statements are statements that immediately follow the signal word,
either on the front or side panels of the pesticide label, which indicate the route or
routes of entry (mouth, skin, eyes, and lungs) that are particularly hazardous and need
protection. Many pesticide products are hazardous by more than one route, so study
these statements carefully. A DANGER signal word followed by "May be fatal if
swallowed or inhaled” gives you a far different warning than, DANGER followed by
"Corrosive -causes eye damage and severe skin burns."

These statements are not uniformm on all labels; so many variations may be found.
More than one, or even all, of the listed precautions may be stated on a label,

Typical DANGER label statements include:

a Fatal if swallowed

) Fatal if inhaled

. Fatal by skin contact - rapidly absorbed through skin
Corrosive - causes eye damage and severe skin burns

Typical WARNING label statements include:
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Specific Action
Statements

Protective Clothing and
Equipment Statements

Other Precautionary
Statements

. Harmful or fatal if swallowed

. Harmful or fatal if inhaled

. Harmful or fatal if absorbed through the skin
. Causes skin and eye irritation

Typical CAUTION label statements include:
) Harmful if swallowed

) May be harmful if inhaled

" May irritate eyes, nose, throat and skin

Specific action statements usually follow iminediately after the route of entry
statements. The specific action statements help prevent pesticide poisoning by
recommending necessary precautions, and correct protective clothing and equipment.
These statements are divectly related to the toxicity of the pesticide product (signal
word) and the routes of entry. DANGER labels typically contain statements such as:

) Do not breathe vapors or spray mist
) Do not get on skin or clothing
. Do not get in eyes

Typical WARNING labels combine specific action statements from DANGER and
CAUTION labels.

CAUTION labels generally contain specific action statements that are less severe
than those on the DANGER label, indicating that the toxicity hazard is not as great.
For example:

) Avoid contact with skin or clothing

. Avoid breathing dust, vapors or spray mists

n Avoid contact with eyes

Pesticide labels vary in the types of protective clothing and equipment statements
they contain. Many labels carry no statement at all. The best way to determine the
correct type of protective clothing and equipment is to consider the signal word, the
route of entry statements and the specific action statements, along with the basic
guidelines listed in "Chapter 6 - Pesticide Hazards and Health" and "Chapter 7 - Using
Pesticides Safely."

Some pesticide labels fully describe appropriate protective clothing and
cquipment. A few list the kinds of respirators that should be worn when handling and
applying the product.

Follow all advice on protective clothing or equipment that appears on the label.
However, the lack of any statement or the mention of only one piece of equipment does
not rule out the need for additional protection.

Labels often list other precautions that should always be followed when handling
the product. These are self-explanatory.
. Do not contaminate food or feed.

. Remove and wash contaminated clothing before reuse.

. Wash thoroughly after handling and before eating, drinking or sinoking,
. Wear clean clothes daily.

. Not for use ot storage in and around a house.

. Do not allow children ot domestic animals into the treated area.
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Statement of Practical
Treatment

Environmental Hazards

Special Toxicity
Statements

General Environmental
Statements

Physical or Chemical
Hazards

These are common sense guidelines. Because they are guidelines, they are not
necessarily enforceable by state investigators; however all of the guidelines represent
important safety or environmental information. Just because the guideline is not
enforceable by a state inspector DOLES NOT indicate that they should be ignored.

This section lists first aid treatments recommended in case of poisoning. Typical
statements include:
. In case of contact with skin, wash immediately with plenty of soap and

water,

. In case of contact with eyes, flush with water for 15 minutes and get medical
attention.

o In case of inhalation exposure, move from contaminated area and give
artificial respiration, if necessary.

. If swallowed, induce vomiting.

All DANGER labels and some WARNING and CAUTION labels contain a note
to physicians describing the appropriate medical procedures for poisoning emergencies
and may identify an antidote. The label should always be available in emergencies.

Pesticides can be harmful to the environment. Some products are classified
restricted use because of environmental hazards alone. Watch for special warning
statements on the label concerning hazards to the environment.

Special toxicity statements - a particular pesticide especially hazardous to wildlife
will be stated on the label. For example:

. This product is highly toxic to bees

. This product is toxic to fish

" This product is toxic to birds and other wildlife

General environmental statements - somne of these statements appear on virtually
every pesticide label. They are reminders to follow certain common sense or specific
actions to avoid contaminating the environment. The absence of any or all of these
statements does not indicate that you do not need to fake adequate precautions.
Sometimes these statements follow a "specific toxicity statement" and provide
practical steps to avoid harm to wildlife. Examples of general environmental
statements include:

* Do not apply when runoff is likely to occur.

. Do not apply when weather conditions favor drift from treated areas.

. Do not contaminate water by improperly disposing of pesticide wastes or

rinse water.

. Do not apply when bees are likely to be in the area.

This section of the label describes any special fire, explosion or chemical hazards
the product may pose. For example:

. Flammable—Io not use, pour, spill or store near heat or open flame. Do not
cut or weld container.
. Corrosive—Store only in a corrosion-resistant tank.

Hazard statements (hazards to hwmans and domestic animals, environmental
hazards and physical or chetnical hazards) are not located in the same place on all
pesticide labels. Some labels group them under the headings listed above. Other labels
may list them on the front panel beneath the signal word. Still other labels Iist the
hazards in paragraph form somewhere else on the label under headings such as "Note"
or "Important." Before use, the label should be examined for these statements to ensure
knowledgeable and safe handling,
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Reentry Statement

Minimum Reentry Interval

Storage and Disposal

Endangered Species
Restrictions

Some pesticide labels contain a reentry infeival precaution. This statement tells
how much time must pass before people or workers may reenter a treated area without
the protective clothing and equipment required by the label. Both the EPA and some
states set reentry intervals. Reentry intervals set by states are not always listed on the
iabel; it is your responsibility to determine if one has been set. Contact ISDA to
determine whether any state reentry intervals have been established for the pesticide
that you intend to use. It is illegal to ignore reentry intervals.

For non-agricultural uses, the reentry statement may be printed in a box under the
heading "Reentry" or it may be in a section with a title such as "Important,” "Directions
For Use,” "Worker Safety,” "Note" or "General Information." For agricultural
pesticides, the REI will always be listed in the "Agricultural Use Requirements"
portion of the label along with minimum required PPE for early entry.

If no reentry statement appears on the label, or none has been set by your state,
then all unprotected persons must wait at least until sprays have dried or dusts
have seitled before reentering without protective equipment. That is the minimum
fegal reentry interval.

Worker Protection Standard (WPS) statements may also be included in the
Agricultural Use Requirements section to provide safety precautions and information
to agricultural, nursery or greenhouse workers who will be working near or in treated
areas, This section may requite written and/or oral information and posting of treated
areas,

All pesticide labels contain general instructions for the appropriate storage and
disposal of the pesticide and its container. State and local laws vary considerably;
specific instructions usually are not included. One or more statements may appear in a
special section of the label titled "Storage and Disposal” or under headings such as
"Important,” "Note" or "General [nstructions,” and may include:

° Store herbicides away from fertilizers, insecticides, fungicides and seeds.

. Store at temperatures above 32°F (0°C).

. Do not reuse container. Render unusable and property dispose according to

state and local law.

. Do not contaminate water, food or feed by storage or disposal.

. Triple-rinse and offer this container for recycling or reconditioning, or

properly dispose according to state and local law,

It’s important to note that the most significant storage and/or disposal requiremenits
are usually ones that are state or local {municipal or county) regulations. Because they
are state or local, they will not appear on the label and applicators must know these
specific regulations regarding the storage of pesticides or the disposal of the pesticide,
containers or rinsate.

Seek sound advice to determine the best storage and disposal procedures for
your operation and location.

Endangered species protection is covered by the Endangered Species Act of 1973,
designed to protect animal and plant species in danger of becoming extinct, and is
administered by the U.S. Fish and Wildlife Service (FWS). It is unfawful to kill any
threatened or endangered species by any means (pesticide, car, fircarms). New label
restrictions are in the process of being implemented by EPA. These restrictions address
the use of certain pesticides that pose a threat to species or their habitats that have been
listed by FWS as endangered or threatened in specified states and counties. The new
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Product Restrictions

Directions For Use

Exceptions

pesticide labels require that you obtain additional material (bulletins or maps) to
determine if your application is within the area of restriction and if, or how, that
application can be made. Currently, ESA bulletins may be found on the internet in the
EPA’s “Bulletins Online” area of their webpage.

The Produet Restrictions section of the pesticide label tells applicators what they
cannot do with the pesticide. This may be application, equipment, cartier, tank mixing
ot other restriction specific to the pesticide. For instance, if the applicator is using a
pesticide that is highly leachable and may get into groundwater, it may state that the
product cannot be used in areas that have a sandy-type soil. Applicators must remember
1o read this section of the label prior to any application to ensure that any of their
actions is not restricted by the pesticide label,

Typical information included in the restrictions section of the label may include:
. Temperature or humidity restrictions

. Application equipment restrictions

Restrictions in the types or kinds of adjuvants that can be used

Tank mixing restrictions

Application restrictions around water sources

Application restrictions to protect certain organisms (i.e. pollinators)
Plant-back restrictions

. Type or kind of spray nozzle restrictions

. Minimum gallons per acre requirements

Remember that the restrictions listed in this section apply to all application
methods for the pesticide you are using. Failure to read this section could result in an
illegal action or off-label application.

These instructions include directions for applying the product. The use instructions
will tell you:

) The pests that the manufacturer claims the product will control

) The plant, crop, animal or site the product is intended to protect

. The proper equipment to be used and mixing instructions

. How much to use (rate} and how often to apply

o Compatibility with other frequently used products
) Phytotoxicity and other possible injury

. Where and when the material should be applied

. If it is labeled for use by chemigation

The Directions for Use section is usually the most extensive portion of the pesticide
label and has the most information of any section. This is because this portion must
contain all of the information for use of the product and more importantly, the sites,
location, crops or plants the pesticide can be used. Specific use information is included
in this section regarding each crop or situation that the pesticide may be used. For
pesticides that are used extensively for multiple purposes (agricultural, non-
agricultural and urban) the labels can be very extensive. An example of an extensive
label is any herbicide that containg the active ingredient glyphosate that may contain
60 or more pages in the pesticide label.

It is a violation of federal and state pesticide law to use a pesticide product in a

manner inconsistent with its labeling. However, Section 2(ee) of FIFRA does allow the
following exceptions:

64




Pre-Harvest/Pre-
Slaughter Intervals

Additional Information

. A pesticide may be applied to control a target pest not specified on the label,
provided the pesticide is applied to a plant, crop, animal or site specifically
listed on the label.

) Any method of application may be used that is not prohibited by the label,
except for chemigation.

" A pesticide may be applied at a dosage, concentration or frequency less than
that specified on the label, unless the label restricts lower dosape
applications.

= A pesticide-fertilizer or pesticide-pesticide mixture may be used if the
mixture is not prohibited by the label.

Labels for agricultural pesticides often list the minimum numbers of days which
must pass between the last pesticide application and the harvest of crops, or the
slaughter or grazing of livestock. These Pre-harvest Intervals (days to harvest) or Pre-
slaughter Intervals are set by EPA to allow time for the pesticide to break down on or
in the crop, in the livestock (meaf), or in the systems of lactating dairy animals.
Adhering to these intervals prevents the poisoning of grazing animals and prevents
pesticide residues greater than the tolerance on food, feed or animal products. For
further information, read "Chapter 6 - Pesticide Hazards and Health.”

Many terms are used on labels to describe when and how to use pesticides. Many
technical terms are also found in leaflets and bulletins that you may get from your
Cooperative Extension office, the University of Idaho or other agencies. Your
understanding of these terms (e.g., preplant vs. postemergence; band vs. broadcast)
will help you obtain maximum results from pesticides. Refer to the glossary. If you do
not understand the directions on a label, check with ISDA, your pesticide dealer or
salesperson, your Cooperative Extension office or a vocational agriculture instructor,
The label provides a wealth of information. Failure to follow the instructions on a
pesticide label can result in a serious pesticide accident and constitutes a legal violation
subject to civil or criminal prosecution. Remember that the label is a legal document.
The user is liable for personal injury, plant/crop damage or pollution incurred through
the misuse of a pesticide.

When to Read the Label

Before you buy a pesticide, read the label to determine:

. Whether it is the pesticide you need for the job

Whether the pesticide can be used safely under the application conditions
Whether you have the necessary protective equipment

. How much pesticide is needed

Before you apply the pesticide, read the label to determine:

. What safety measures you should follow

. Where the pesticide can be used (livestock, plant, crop, structures)

. When to apply the pesticide (including the preharvest/prestaughter period)
and how to apply the pesticide

. Whether there are any restrictions for use of that pesticide

Before you store or dispose of the pesticide or pesticide container, read the label
to determine:

. Where and how to store the pesticide

D How to dispose of the pesticide container

. Where and how to dispose of surplus pesticide
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In addition to the pesticide label, manufacturers often provide supplemental
information, These materials (pamphlets, brochures, information sheets and
advertising) complement the product label, but do not legally substitute for the label.
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Review Questions

Select the correct answet or fifl in the blank to answer each question. To answer question 9 - 16, refer to the CARBOM 4L
label found in Appendix A. See answers to the questions on page 141.

1. Before purchasing a pesticide, read the container fabel ~ The remaining questions refer to the pesticide label

to determine: CARBOM 4L {Appendix A).
A. Tfthe product can be used to treat your plant, crop,
animal or site, 9.  CARBOM 4L can be sprayed directly to blooming
B. Ifthe product will control the problem pest. crops since it is not toxic to bees.
C. How much of the product will be needed. (True or False)
D. All of the above. .
10. You should wear a respirator when mixing and loading
Regardless of the signal words they bear, all pesticide CARBOM 4L. (True or False)
labels must carry the words “KEEP OUT OF REACH i .
OF CHILDREN.” (Ttue or False) 11. Ifa person filling a spray tank accidentally swallows
some CARBOM 4L, induce vomiting.
All formulations of the same active ingredient carry the (True or False)
same signal word, (True or False) )
12. You wish to use to use the stalks of your popcorn field
The skull and crossbones symbol must appear on every f01"f0rage after you ha.rve:'st crop. How long must you
pesticide label. (True or False) wait after the last application of CARBOM 4L to use
the stalks for forage?
Which signal word(s) on a pesticide labet would A. 7 days
indicate that the product is highly toxic to humans? B. 10 days
A. Warning C. 15 days
B. Caution D. 21 days
C. Danger-Poison
D. Beware 13. The empty containers of CARBOM 4L should be:
A. Triplerinsed and burned
Labels should be removed from pesticide containers B. Disposed of by burying
and kept in a notebook so they may remain clean and C. Triple rinsed and recycled
legible. (True or False) D. Triple rinsed and reused
A cerlain active Ingredient has a chemical compound 14. Containers of CARBOM 4L may be kept in the house
name and one accepted common chemical name, but if:
may be in products with several different trade/brand A. The storage area is locked and ventilated
names. (True or False) B. The storage area is properly placarded
C. The storage area has adequate fire suppression
You are storing a pesticide and notice that the label is equipment available
partially missing. You should: D. None of the above. You cannot store the chemical
A. Get another pesticide label from where you in a house or dwelling
purchased the original product
B. Make sure that the pesticide is stored with another 15. If an applicator is accidentally exposed to CARBOM
container that has the same label. 4L and is poisoned, the antidote the physician should
C. Don’t worry about it if it has the *Directions for administer is:
Use” portion of the label intact. A. motphine
D. Answers a. and b. are correct, B. tranquilizers
C. antibiotics
D. atropine sulfate
16. CARBOM 41, can be used in a chemigation operation.
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Chapter 6 — Pesticide Hazards and Health
Learning Objectives

¢« Define the words typed in italics.

. Understand the ways pesticides can enter the body and which
pesticides present hazards to specific routes of entry.

e  Know the difference between acute and chronic toxicity.

¢  Understand the concept of LDso and how it relates to signal
words and symbols.

e Identify the early, moderate and advanced symptoms of
pesticide poisoning.

. Understand what actions to take in the event of a pesticide
poisoning.

. Understand how organophosphate and carbamate pesticides
affect organisms.

¢ Know what antidotes are needed for organophosphate and
carbamate poisoning.

. Know what information must be provided to workers handling
pesticides.

Many pesticide accidents can be traced to applicator carelessness or misuse. These
accidents can damage plants, injure livestock or wildlife, and more importantly,
endanger the health of the applicator and other humans. All pesticides are designed to
be toxic to target organisms; however, the chemicals are quite variable in the hazards
they represent to humans. Texicify is a measure of the capacity of a pesticide to cause
injury. It is a property of the chemical itself, its concentration and its formulation.
Huzard, or risk, on the other hand, is the potential for injury or the degree of danger
involved in using a pesticide under a given set of circumstances. The toxicity of a
pesticide is a function of the pesticide itself, regardless of its origin. Whether a
pesticide is an inorganic, synthetic organic, botanical, or microbial pesticide has no
bearing on its toxicity to humans or worfurget organisins. This is important to
remember when you try to assess the hazard associated with using a particular
pesticide. Hazard depends upon both the toxicity of the pesticide and the chance of
exposure to harmful amounts of the chemical.

Because many people mistakenly use the terms toxicity and hazard
interchangeably, let's look at two examples that illustrate the differences between the
two terms. Gasoline is extremely toxic, especially if taken orally. Every day, however,
millions of people fill their gas tanks without incident. The toxicity is high, but gas
pumps are designed to virtually eliminate exposure; thus, the hazard associated with
filling your car's tank is very low. Aspirin, on the other hand, is not very toxic at all,
Still, if a bottle is left where a toddler can reach it, the child could eat all the pills and
get very sick, In this example, the toxicity is low, but the potential exposure is high
and, therefore, so is the hazard. Manufacturers routinely put childproof caps on aspirin
and other medications to lower the hazard by reducing the chance of exposure.

The best way to avoid or minimize the hazards of pesticide use is to know what
you are using and how to use it. This means you mus¢ read the label carefully aud
follow its instructious, The attitude of the user is of utmost importance. If applicators
mistakenly think they know exactly how to use a pesticide, or do not care what
precautions should be taken, accidents are more likely to occur. Applicators must
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realize their legal and moral obligations when using pesticides, By taking adequate
precautions and practicing good management with safety in mind, there should be few
accidents from the use of pesticides.

In this chapter, we will review the many facets of pesticide hazards and health,
such as how pesticides enfer our bodies, the symptoms they can induce, and the
treatments if an aceident should occur, Pesticide injuries invelving humans occur
because the body can absorb pesticides in excessive amounts. Pesticides can also cause
skin or eye damage (topical effects) and can induce allergic responses. Any chemical
can be poisonous or toxic if absorbed in excessive amounts. For example, common
table salt is toxic to the human body if too much is consumed. The toxic effect of a
pesticide thus depends upon the toxicity of the chemical and the amount the body
absorbs.

Exposure: How Pesticides Enter the Body

Dermal Exposure

Inhalation Exposure

Ingestion

Ocular {(Eye) Exposure

Four routes of entry or ways a pesticide can enter the human body are through (1)
the skin (dermal), (2) the lungs (inhalation), (3} the mouth (oral) and (4) the eyes.

In most exposure situations, the skin is the most common route of pesticide entry
into the body. Evidence indicates that about 97 percent of all body exposure to
pesticides during a spraying operation is by skin contact. Dermal absorption may occur
as the result of a splash, spill or drift when mixing, loading, applying or disposing of
pesticides. It may also result from exposure fo pesticide residues, or when cleaning or
repairing contaminated equipment,

If only a small amount of chemical is allowed to remain on the skin and be
absorbed into the body, a person can be poisoned. Different parts of the body vary in
their abilities to absorb pesticides. The scrotal area and the head tend to be more
absorptive, although cuts, abrasions and skin rashes can enhance absorption in other
parts of the body. Pesticide formulations vary in their absorbency through skin, In
general, wettable powders, dusts and granular pesticides are not as readily absorbed,
whereas oil or solvent-based liquid formulations, such as emulsifiable concentrates,
are readily absorbed.

Protection of the lungs is especially important when pesticide powders, dusts,
gases, vapors or very small spray droplets can be inhaled during mixing, loading or
application, or when pesticides are applied in confined areas. Onee breathed into the
lungs, pesticides can enter the bloodstream rapidly and completely, If inhaled in
sufficient amounts, pesticides can cause damage to nose, throat and lung tissue.
Inhalation is the quickest and most direct route into the body for pesticides.

Accidental ingestion occurs most frequently when pesticides have been taken from
the original labeled container and put into an unlabeled bottle or food container.
Unfortunately, children are the most common victims.

Ingestion also occurs when liquid concentrates splash into the mouth during
mixing or when cleaning equipment, The mouth should never be used to clear a spray
line or to begin siphoning a pesticide. Chemicals can also be swallowed when eating,
drinking or smoking, or even licking one's lips. Since the intestinal tract rapidly and
completely absorbs many pesticides, it is sound advice to wash hands and face
thoroughly before eating, drinking ot smoking.

Under certain conditions and with certain pesticides, absorption through the eyes
can be significant and particularly hazardous. Considering their size, the eyes are able
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Toxicity and

Acute Toxicity and
Acute Affects

LDsgand LCso

Signal Words and
Symbols

to absorb surprisingly large amounts of chemical. Serious eye exposure can result from
a splash or spill, drift or rubbing the eyes with contaminated hands, gloves or clothing.
This is why wearing protective eyewear, such as safety glasses or goggles, is always a
good safety practice if you will be applying pesticides for an extended period of time.

Preventing exposure is the key to safe pesticide use. Wearing the proper protective
equipment and clothing (described in the chapter "Using Pesticides Safely") helps
avoid exposure.

Potential Health Effects of Pesticides

Toxicity of a particular pesticide is estimated by subjecting test animals (usually
rats, mice, rabbits and dogs) to different dosages of the active ingredient and to each
of its formulated products.

Acute foxicity is based on a single dosage and is determined by at least three
methods:
. Dermal toxicity is determined by exposing the skin to the chemical.
. Inhalation toxicity is deterinined by permitting the test animals to breathe
vapors of the chemical.
. Oral toxicity is determined by feeding the chemical to test animals.

The harmful effects that occur from a single exposure by any route of entry are
termed acute effects. In addition, the effect of the chemnical as an irritant to the eyes
and skin is examined under 1aboratory conditions.

Acute toxicity is usually expressed as LDsy (lethal dose 50) and LCsp (lethal
concentration 50), This is the amount or concentration of a toxicant required to kill 50
percent of a test population of animals under a standard set of conditions. LDsp values
of pesticides are recorded in milligrams of toxicant per kilogram of body weight of the
test animal {ing/kg). LCsa values of pesticides are recorded in milligrams of pesticide
per volume of air or water (ppm). To put these units into perspective, one (1) ppm is
analogous to one (1} inch in 16 miles, one (1) mimite in two (2) years or one (1)
tablespoon in 4,000 gallons.

The LDse and L.Csq values are useful in comparing the toxicity of different active
ingredients, as well as different formulations of the same active ingredient. The lower
the LDsp value of a pesticide, the less it takes to kill 50 percent of the population, and
therefore, the greater the acute toxicity of the chemical. Pesticides with high LDss
values are considered the least acutely toxic to humans when used according to the
directions on the product label.

Some pesticides may produce acute toxic effects, due to corrosiveness causing
burns or eye damage. These are not lethal effects, but are quite damaging. Chemicals
with these properties need to be used with extra care.

Acute toxicity and acute toxic effects are the basis for selecting the appropriate
signal word (toxicity categories) to be used on a product label. The toxicity category is
assigned on the basis of the highest measured toxicity whether: oral, dermal, inhalation
toxicity; effects on the eyes or external injury to the skin,
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Signal Words and Hazards

Approx. Oral Lethal

Signal Word  Toxicity Oral LDse  Dose (150-Lb Person)
Danger-Poison  Highly Toxic 0-50 A few drops to
1 teaspoon
Warning Moderately Toxic 50 - 500 1 teaspoon
to 1 ounce
Caution Slightly Toxic Over 500 1 ounce to

1 pint or pound

Danger-Poison

Warning and Caution

Chronic Toxicity and
Chronic Effects

Those pesticides that are classified as "highly toxic" on the basis of either acute
oral, dermal or inhalation toxicity must have the signal words DANGER and POISON
(in red letters) and the skull and crossbones symbol prominently displayed on the
package label. Peligro, the Spanish word for Danger, must also appear on the labels of
highly toxic chemicals. Acute oral LDsy values for pesticide products in this group
range from a trace to 50 mg/kg. As little as a few drops of such a material taken orally
could be fatal to a 150-pound person.

Some pesticide products carry the signal word DANGER without the skull and
craossbones symbol. This is done because possible skin irritation or eye effects are more
severe than suggested by the acute toxicity (LDso) of the product.

Pesticide products considered “Moderately Toxic™ must have the signal words
WARNING and AVISO (Spanish) displayed on the product label. Acute oral LDsg
values range from 50 to 500 mg/kg. From one (1) teaspoon to one (1) ounce (two (2)
tablespoons) of this material could be fatal to a 150-pound person. Pesticide products
classified “Slightly Toxic™ must have the signal word CAUTION on the pesticide
label. Acute oral L.Dsq vatues are greater than 500 mg/kg.

The chronic toxicity of a pesticide is determined by subjecting test animals to long-
terim exposure of an active ingredient, The harmful effects that occur from small doses
repeated over a period of time are termed chronic effects. Some of the suspected
chronic effects from exposure to certain pesticides include:

. Birth Defects - Teratogenesis

. Toxicity to a Fetus - Fetotoxic effects

. Production of Tumors - Oncogenesis
- Benign Tumors - Noncancerous
- Malignant Tumors - Cancerous or Carcinogenesis
Genetic Changes - Mutagenesis
Bloaod Disorders - Hemotoxic effects
Nerve Disorders - Neurotoxic effects
Reproductive Disorders

" & @

Some pesticides are required to include chronic toxicity warning statements on the
product label, The chronic toxicity of a pesticide is more difficult to deterinine through
[aboratory analysis than the acute toxicity.
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Pesticide Poisoning

Early Symptoms

Moderate Symptoms

Advanced Symptoms

Dermal or Eye Effects

The most serious pesticide poisonings usually result from acute exposure to
nervous system poisons. Organophosphate and carbamate insecticides are two such
classes of pesticides that affect the nervous system. The symptoms of poisoning from
these types of pesticides may vary in theitr onset and severity. 1t is very important to
recognize symptoms associated with pesticide poisoning, especially if you frequently
apply or are exposed to these pesticides.

Early symptoms of a systemic poisoning begin as:

. Fatigue

. Headache

* Giddiness

) Sweating

. Dizziness or blurred vision

. Cramps

. Nausea, vomiting and diarrhea.

Moderate symptoins that may develop include:

. Numbness
) Changes in heart rate
. General muscular weakness

) Difficulty in breathing and walking

. Pinpoint pupils

. Excessive salivation

. Increase in the severity of earlier symptoms

In advanced poisoning cases there may be convulsions and coma; situations that
may ultimately lead to death.

These symptoms of pesticide poisoning, especially the early symptoms could be
very similar to a cold, flu or heat exhaustion. Additionally, affects from both acute and
chronic pesticide poisoning can be delayed from pesticide exposure, making it more
difficult to diagnose. For further discussion on how organophosphates and carbamates
cause poisoning, and a program to monitor the effects of these insecticides, refer to the
last section of this chapter, “How Organophosphates or Carbamate Insecticides Affect
Organisms.”

Topical effects from pesticide poisoning are a result of either the irritant properties
of a chemical in a pesticide formulation (active or inert ingredient), or an allergic
response by the victim. Dermatitis, or inflammation of the skin, generally is accepted
as the most commonly reported topical effect associated with pesticide exposure.
Symptoms of dermatitis range from reddening of the skin to blisters or rashes. Some
persons may be allergic to pesticide chemicals, Symptoms of an allergic reaction can
range from reddening and itching of the eyes and skin to respiratory discomfort often
resembling an asthmatic condition.

Be alert for the early symptoms of pesticide poisoning in yourself and others. Early
recognition of symptoms and an immediate appropriate response may save a life.
Remember that the development of certain symptoms is not always the result of
pesticide exposure. Common illness, such as the flu, heat exhaustion or heat stroke,
pneumonia, asthma, respiratory and intestinal infection, or even a hangover from
drinking alcohol, can produce similar symptoms. But when symptoms appear after
contact with pesticides, you should seek medical attention immediately. Take the label
with you to the hospital or doctor. The doctor needs to know the pesticide ingredients
to determine the proper course of treatment. If you cannot get the pesticide label off
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the container, take the container with you, but make sure that it is not carried in the
passenger compartment of your vehicle.

If you use pesticides or reside near areas where pesticides are used, have the name
and number of the nearest poison control center readily available. The number of the
nearest poison control center is located in your local telephone book. Make sure that
vou identify the number of vour local poison control center and post the number
throughout the workplace or near the telephone. It is also a good idea to post the
number in any vehicle that will be transporting chemicals.

First Aid for Pesticide Poisoning

General First Aid
Instructions

Specific First Aid
Instructions

Immediate action may be necessary to prevent serious injury to a victim of
pesticide poisoning. It could indeed be a life-or-death matter. Someone may need to
administer first aid to the victim. The product label should be a first source of
information in a pesticide exposure emergency. Call your poison control center or a
physician. First aid is only the first response and is not a substitute for professional
medical help.

The following is a list of immediate actions that may be taken in case of pesticide
poisoning, This list is not given to replace medical care; always seek medical attention
if pesticide poisoning is suspected.

. Read the pesticide label for immediate actions for dermal exposure or
ingested pesticides.

. If inhalation exposure occurs, get the victim to fresh air immediately.

. Always have a source of clean water available. In an extreme emergency,

even water from a farm pond, irrigation system or watering trough could be
used to dilute the pesticide.

) Never try to give anything by mouth to an unconscious person.

. Become familiar with the proper techniques of artificial respiration; it may
be necessary if a person's breathing has stopped or become impaired.

. If it is likely that you will be directly exposed to a pesticide while
administering first aid or removing the victim from an enclosed area, wear
appropriate protective equipment.

If the pesticide has been spilled on the skin or clothing - Remove clothing
immediately and thoroughly wash the skin with soap and water. Avoid harsh scrubbing
as this enhances pesticide absorption. Rinse the affected area with water; wash again
and rinse, Gently dry the affected area and wrap it in a Ioose cloth or a blanket, if
necessary. If chemical burns of the skin have occurred, cover the area loosely with a
clean, soft cloth, Avoid the use of ointments, greases, powders and other medications,
unless instructed by a medical authority.

If the affected person is unable (either trapped or unconscious) to exit a
contaminated area to decontaminate him/herself, do not assist the petson unless you
are wearing the appropriate protective clothing.

It may be best to dispose of contaminated clothing, especially if the clothing is
saturated with the pesticide. If the clothing is not heavily contaminated, store and wash
it separately from the family laundry.

If the pesticide has gotten into the eye - Hold the eyelid open and immediately
begin gently washing the eye with clean running water. Do not use chemicals ot drugs
in the wash water unless insfructed by a physician or the poison control center,

74




Continue washing for 15 minutes. Avoid contamination of the other eye if only one
eye is involved. Flush under the eyelids with water to remove debris. Cover the eye
with a clean piece of cloth and seek medical attention immediately.

If the pesticide has been inhaled - Get the victim to fresh air immediately; carry
the victim (do not allow the victim to walk). Have the victim lie down and loosen
clothing. Keep the victim warm and quiet. If the victim is convulsing, watch the
breathing and protect the victim's head. Keep the chin up to keep air passages ftree for
breathing, I breathing stops or is irregulat, give artificial respiration. Do not attempt
to rescue someone who is in a closed contaminated area, unfess you are wearing
appropriate protective equipment,

If the pesticide has been swallowed - The most important decision one must make
is whether to induce vomiting. The decision must be made quickly and accurately; the
victim's life may depend upon it. Where specific instructions are given, always follow
the label directions. If the pesticide has gotten into the mouth, but has not been
swallowed, the mouth should be rinsed with large amounts of water. If the pesticide
has been swallowed, it should usually be voided fast, but NEVER induce vomiting if
the victim is unconscious or convulsing, The victim could choke to death on the vomit.

NEVER induce vomiting if the victim has swallowed petroleum products
(kerosene, gasoline, and oil), unless directed by the label, a physician, or a poison
control center, Pesticides that are formulated as emulsifiable concentrates have
petroleum products as a part of their ingredients. The letters EC or words "Emulsifiable
Concentrate” on the pesticide label are signals NOT to induce vomiting of a
concentrated material without first consulting the product label or a physician,
Petroleum products aspirated (inhaled) into the lungs can cause serious respiratory
disorders.

NEVER induce vomiting if the victim has swallowed a corrosive poison - a strong
acid or alkali {base). A corrosive poison will burn the throat and mouth as severely
coming up as it did going down. Determine what poison the person has ingested. The
victim may experience severe pain and have extensive mouth and throat burns, Some
household disinfectants and germicides fall into this category, but fortunately, most
pesticides are not corrosive. The best first aid is to dilute the poison as quickly as
possible. For acids or alkalis, give the victim water if the patient is able to swallow and
drink. It is very important that the victim get to a hospital without delay.

The actions discussed in this section are only First Aid procedures. Obtain the
assistance of a poison control center and get the victim to a doctor or hospital. If you
have the pesticide label, take it with you to the doctor or hospital.

How Organophosphate and Carbamate Insecticides Affect

Organisms

Cholinesterase
Inhibitors

The organophosphate {(OP) and carbamate classes of insecticides cause by far the
greatest number of pesticide poisonings in the United States. Organophosphate
insecticides include such chemicals (active ingredients) as chlorpyrifos, diazinon,
turbofos, ethoprop, malathion and dimethoate. The carbamate compounds include
oxamyl, temik, carbaryl and methomyl.

75




T

Excited Nerve

Acetyleholine *
Cholincsterase &

Symptoms

Normal Pupil

Constricted Pupil

Organophosphates and carbamates inhibit or inactivate the enzyme cholinesterase
(ChE}, thus interfering with the normal function of the nervous system. These
chemicals can poison all living mammals with cholinesterase in the nervous system,
such as insects, fish, birds, humans and other mammals.

To understand how the organophosphate and carbamate insecticides affect the
nervous system, you need to understand how the nervous system actually works. The
nervous system, which includes the brain, is the most complex system in the body, it

consists of millions of cells that make up a
communications system throughout the organism. The
messages or electrical impulses (stimuli) travel along
- this complex network of cells. Nerve cells, or neurons,
do not physically touch each other; rather there is a gap
or synapse between cells. The impulses must therefore

network,

cross or "bridge" the synapse between nerve cells in
Receptor Nerve order to keep the message moving along the entire

When an impulse reaches the synapse,

aceiylcholine is released to carry the message on to the

next cell. Acetylcholine is the primary chemical responsible for the transmission of

nerve stimuli across the synapse of two neurons. After the impulse is transmitted across

the synapse, the acetylcholine is broken down by cholinesterase. Now the synapse is
"cleared” and ready to receive a new transmission.

Organophosphate and carbamate insecticides inhibit or halt the activity of
cholinesterase (hence the name cholinesterase inhibitors), resulting in a buildup of
acetylcholine in the body. An increase in acetylcholine, for whatever reason, results in
the unconirolled flow of nerve transmissions between nerve cells. The nervous system
is therefore "poisoned” by the accumulation of acetylcholine, which results in tbe
continual {ransmission of impulses across the synapses.

The effects of organophosphate or carbamate poisoning can affect the entire body
or it may only affect a specific area of exposure (such as the hands).

Direct exposure to the eye can cause symptoms, such as constricted or pinpoint
pupils, blurred vision, an eyebrow headache, and severe irritation and reddening of
the eyes. Symptoms and signs of systemic poisonings are almost entirely due to the
accutnulation of acetylcholine at the nerve endings. Early symptoms depend upon the
route of absorption and the severity of the exposure. Gastric symptoms, such as
stomach cramps, nausea, vomiting and diatrhea, appear early if the material has been
ingested. Similarly, salivation, headache, dizziness, excessive secretions, and
breathing difficulties, ate initial symptoins if the material has been inhaled.
Involvement of the respiratory muscles can result in respiratory failure. Stomach,
intestinal and respiratory symptoms usually appear at the same time, if the pesticide
is absorbed through the skin. In children, the first symptom of poisoning may be a
convulsion.

In advanced poisonings, the victim is pale, sweating and frothing at the mouth;
the pupils are constricted and non-responsive to light. Other symptoms include
changes in heart rate, muscle weakness, mental confusion, convulsions and/or coma.
The victim may die if not treated.
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Cholinesterase Testing

Establishing a Baseline

Antidotes

Persons who regularly work with organophosphates and carbamates
should consider having periodic cholinesterase tests. The blood cholinesterase
test measures the effect of exposure to organophosphate and carbamate
insecticides. Since cholinesterase levels can vary considerably between
individuals, a "baseline” must be established for each person. In fact, a small
percentage of the population has a genetically determined low level of
cholinesterase. Even minimal exposure to cholinesterase inhibitors can present
a substantial risk to these people. Baseline testing should always be done
during the time of year when pesticides are not being used or at least 30 days
from the most recent exposure. Establishing a baseline value often requires
two tests performed at least 72 hours but not more than 14 days apart. If these
two tests differ by as much as 20 percent, a third test is often recommended.

Cholinesterase tests can be repeated during times when organophosphate and
carbamate insecticides are being used and then compared with the baseline level. The
purpose of routine cholinesterase monitoring is to enable a physician to recognize the
occurrence of excessive exposure to organophosphates and carbamates. The physician
can then remove the pesticide handler from further exposure before the person exhibits
symptoms of pesticide poisoning. Your physician can help to establish the frequency
of this testing program,

If a laboratory test shows a cholinesterase drop of 30 percent below the
established baseline, the worker should retest immediately. If a second test
confirms the drop in cholinesterase, the pesticide handler or agricultural
worker should be removed from further contact with organophosphates and
carbamates unti! cholinesterase Ievels return to the pre-exposure baseline
range.

Antidotes for organophosphate or carbamate insecticide poisoning should
be prescribed and administered only by a qualified physician. They can be
extremely dangerous if misused.

Atropine sulfate - This antidote is given intravenously to counteract the effects of
excessive acetylcholine. It can be given repeatedly as symptoms occur. The need and
dosage are based on the bady weight of the victim. Atropine can be used for bath
organophosphate and carbamate poisoning. Atropine should never be used to prevent
poisoning.

Protopam chloride (2-PAM) - This antidote, used in conjunction with atropine,
helps to reactivate cholinesterase in organophosphate poisoning, but not in cases where
carbamates are involved in the poisoning, 2-PAM is ineffective for carbamate
poisoning,
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Review Questions

Select the correct answer of fill in the blank for each question. See answers to questions on page 141.

1. The hazard associated with a pesticide product
depends entirely upon the toxicity of the active
ingredient. (True or False)

2. The most common route of pesticide exposure
leading to poisoning is inhalation.
(True or False)

3. Because of the protective nature of eye tissues, very

little pesticide that contacts the eyes is actually
absorbed. (True or False)

4. Select the incorrect statement. Symptoms of
pesticide poisoning:
A. Always occur immediately after exposure.
B. Can appear almost immediately or be delayed

8.

several hours depending on the chemical and the

amount of exposure.
C.

infections,
D. Often occur as skin reactions,
5. Toxicity from small, repeated exposures to a

pesticide over a period of time is called:

A. Low toxicity

B. Acute toxicity

C. High toxicity

D. Chronic toxicity

6. The signal word on a pesticide label indicates the
pesticides:
A. Effectiveness
B. Toxicity
C. Compatibility
D. Formulation

7. Which LDsg is representative of a highly toxic
pesticide?
A. 640 mg/kg
B. 5,800 mg/kg
C. 12,840 mg/kg
D. 46 mg/kg

May mimic heat stroke, pneumonia or intestinal
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10.

11.

12,

13.

14.

15.

The potential adverse health effects of pesticides are
studied on laboratory test animals. (True or False)

Which signal word(s) indicates a product that is
least toxic to an applicator?

A. Danger-Poison

B. Caution

C. Warning

D. Hazardous

Applicators who will regularly use organophosphate
and carbamate insecticides are advised to have a
pre-season blood test to establish their normal
(baseline) level of:

A. Carcinogens

B. Cholinesterase

C. Random antibodies

D. Acetylcholine

The key to minimizing the hazard of pesticide use
to the applicator is to avoid exposure.
(True or False)

If pesticides are spilled on the skin or clothing, the

first reaction should be to:

A. Remove contaminated clothing and put on clean

clothing.

B. Call a doctor immediately.

C. Find the label.

D. Remove contaminated clothing and wash
affected area with soap and water.

A person who has swallowed a pesticide must be
made to vomit regardless of their condition or the
pesticide in question. (True or False)

Pesticide labels contain information for the
treatment of poisonings and should always be
available, especially if medical attention is sought.
(True or False)

The quickest and most direct route of pesticide
exposure is through the skin (True or False)
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Chapter 7 — Using Pesticides Safely

Learning Objectives

Know and understand various methods for effective and safe
use of pesticides.

Understand the importance of personal protective clothing and
be able to describe its function.

Understand the hazards during the mixing and loading
operation and why you must take special precautions.

Know what precautions must be taken before, during and after
a pesticide application.

Understand how to store pesticides safely.

Understand how to dispose of pesticides and pesticide
containers legally and safely.

Know the three C’s of pesticide spills.

Understand what precautions must be taken to prevent
pesticide fire hazards.

There are many reasons for properly using pesticides. Pesticides are expensive,
and improper use is costly. A misapplication can result in wasted material, plant/crop
damage and failure to control the pest. In addition, pesticides have the potential to
cause immediate as well as long-term harmful effects to humans, pets, livestock,
property and other components of the environment.

The safe and proper use of pesticides is essential if we expect to be assured of an
abundant and varied supply of products in the future. Every time there is a misuse or
accident involving pesticides, we jeopardize future availability of these chemicals.
Prudent and safe use will help to minimize regulatory actions,

This chapter describes methods for effective and safe use of pesticides. Some of
the common sense safety practices are given in the following list.

Use pesticides only when necessary, and as a part of an Integrated Pest
Management (IPM} program,

Make sure you are familiar with the current federal, state and local pesticide
laws, rules, and regulations.

Always read the label to ensure you are treating a listed site at the proper
time and application rate,

Do not allow children to play around sprayers and other pesticide application
equipment, or the mixing, storage and disposal areas.

Lock pesticides (in original labeled containers) in a properly marked cabinet
or storeroom, away from food and feed. Note the “Storage” section in this
publication.

Work in pairs when applying highly toxic pesticides.

Wear appropriate protective clothing and equipment. See the section on
“Protecting Yourself From Pesticide Exposure.”

Never eat, drink or smoke while handling pesticides.

Avoid drift into non-target areas, Dust formulations drift more than sprays,
and airblast sprayers usually create more drift than boom sprayers.

Avoid spilling materials on skin or clothing. Should such an accident occur,
wash immediately with soap and water. Note first aid procedures in "Chapter
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6 - Pesticide Hazards and Health.” Have ready access to a clean water source
and first aid supplies.

. If pesticide poisoning is suspected, contact your nearest poison confrol
center, hospital emergency room or physician, Take the Iabel with you,

) Observe reentry intervals specified on the label,

. Dispose of empty containers according to the label, in a manner that does
not endanger humans, animals or the environment. Note the section,
“Disposal.”

] Bathe after handling pesticides or pesticide-contaminated equipment. Wash
clothing after applying pesticides. Until laundered, such clothing must be
handled with the same caution as the pesticides themselves. Keep pesticide
contaminated clothing separate from the family wash.

Protecting Yourself From Pesticide Exposure

Protective Clothing

Pesticides can pose a hazard to humans. The greatest risks to the user are in
handling and applying highly tfoxic materials, and in mixing and loading pesticide
concentrates. Although applications of diluted material are usually less hazardous, the
hazard increases when there is significant drift or when appropriate safety and
application procedures are not followed. The danger of exposure also exists when
cleaning up pesticide spifls, making equipment repairs, and entering treated areas
prematurely.

Wearing protective clothing and/or equipment offers protection against exposure.
Although protective clothing and equipment are sometimes uncomfortable and
cumbersome to wear, you should do everything possible to protect yourself and your
employees from exposure to pesticides.

The type of protective clothing and equipment needed depends upon the job being
done and the type of chemical being used. Many highly toxic pesticides require full
protection, including a respirator, during mixing, application and disposal of the
pesticide. Some fumigants may require special equipment, such as a setf-contained
breathing system. Read the label on the pesticide container carefully and follow all
directions concerning necessary protective clothing and equipment. The general
instructions on a label may include:

. Avoid skin contact

. Avoid breathing dust of fumes

. Keep out of eyes

These cautions do not mention specific clothing or equipment, but imply that
protection is needed to reduce the risk of chemical contact. The lack of any statement
or the mention of only one piece of safety equipment does not rule out the need for
additional protection.

Protective clothing should always provide minimum protection to the body. A
long-sleeved shirt and long pants that are clean and made of a tightly woven fabric or
a water-repellent material should always be worn regardless of the pesticide applied.
Cotton T-shirts and shorts do not provide adequate protection when applying
pesticides. Shoes and socks provide far mare protection against pesticiles than sandals
or bare feet.

We will briefly discuss the various types of protective clothing and equipment, and
review some important considerations for their selection.
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Coveralls, Aprons and
Rain Suits

Gloves

Hats

Shoes and Boots

Protective Eyewear

Respirators

Coveralls, whether disposable or reusable, vary in their comfort, durability and the
degree of protection provided. They are generally adequate when handling most
pesticides, A liquid-proof apron or raincoat (or rain suit) should be worn when powring
and mixing concentrates and when using highly toxic pesticides. Coveralls usually do
not provide adequate protection against spills and splashes of these chemicals. A
raincoat should be worn whenever mist or spray drift is likely to substantially wet your
work clothes or coveralls, and when applying highly toxic pesticides unless the
potential for exposure is minimal. Liquid-proof aprons and rain suits should be made
of rubber or a synthetic material resistant to the solvents in pesticide formulations. The
apron should cover the body from your chest to your boots.

Unlined, waterproof gloves should be worn when handling or applying pesticides.
Gloves should be long enough to cover the wrist and should not have a fabric
wristband. Fill the gloves with water and squeeze them carefully to check for leaks,
Water will visibly leak out of any holes or punctures in the gloves. Be certain gloves
are approved for use with chemicals. Some rubber products react with certain solvents
and become sticky as the rubber dissolves. 1f this occurs, dispose of these gloves and
use gloves approved for use with pesticides.

For most jobs, shirtslecves should be worn outside of the gloves to keep pesticides
from running down the sleeves into the gloves. But, if you will be working with your
hands and arms overhead, put the gloves outside of the sleeves and turn up the cuffs of
the gloves to catch material that might run down your arms. Wash chemicals off the
gloves with soap and water before removing them, This avoids contamination of your
hands when removing the gloves.

Although most pesticide applications do not require hats, a head covering should
be worn when handling pesticides. It should be liquid-proof and have a wide brim to
protect the face. Hats should be either disposable or easy to clean with soap and water.
They should not be made of absorbent materials such as leather, straw or cloth. Always
wear a protective hat if the label instructs!

Boots should be unlined and made of rubber, Because of their absorbency, boots
of leather, canvas or cloth should never be worn when handling pesticides. Pant legs
should be worn outside the boots to prevent pesticides from running down the leg and
into the boot.

Eyes can easily absotb pesticides. Protective eyewear includes safety glasses,
goggles and faceshields. Tightly fitting, non-fogging goggles (approved for use with
pesticides) or a full-face shield should be worn when there is any chance of getting
pesticide in your eyes. This is especially important when pouring or mixing
concentrates or handling dusts or toxic sprays. Those who wear contact lenses may
want to consult an eye doctor or physician before using pesticides.

Goggles and face shields should be kept clean at all times. Wash goggles and face
shield plastic/glass parts in soap and water. Sanitize the plastic, glass or rubber parts
by soaking equipment for two (2) minutes in a mixture of two (2) tablespoons chlorine
bleach in one (1) gallon of water. Rinse thoroughly with clean water to remove soap
and sanitizer. Wipe with a clean cloth and allow to air dry. In particular, pay attention
o the goggle headbands. They are often made of absorbent material that requires
regular replacement.

The respiratory (breathing) system is the quickest and most direct route of entry
for pesticides into the circulatory system. From the blood capillaries of the lungs, the
toxic substances are rapidly transported throughout the body.
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Types of Respirators

Respiratory protective devices vary in design, use and protective capability. In
selecting a respiratory protective device, the user must first consider the degree of
hazard associated with breathing the toxic substance, and then understand the specific
uses and limitations of the available equipment. Select a respirator that is designed for
the intended use, and always follow the manufacturer's instructions concerning the use
and maintenance of your respirator. An applicator may need different respirators for
different chemicals or groups of chemicals. Select only equipment approved by the
National Institute of Occupational Safety and Health (NIOSH) and the Mine Safety
and Health Administration (MSHA). Refer to the pesticide label for the appropriate
level of respiratory protection (i.e. cartridges).

Respiratory profective devices can be categorized into three classes: air-purifying,
supplied-air and self-contained. Since most pesticide contaminants can be removed
from the atmosphere by air-purifying devices, we will look at these in greater detail.

Air-purifying devices include mechanical filters, chemical cartridge respirators
and gas masks (also referred to as canister filter respirators). They can be used only in
atmospheres containing sufficient oxygen to sustain life.

When using any respirator, make sure that you have the proper training and
certification to use the respirator, if required by federal or state safety regulations.
Generally, chemical cartridge or canister-type respirators and Self-Contained
Breathing Apparatus (SCBA) respirators have additional requirements in order to
safely use them for pesticide application or other operations involving pesticides.

Mechanical filter respirators (dust-mist respirators) provide respiratory protection
against particulate matter such as mists, smokes, metal fumes and nonvolatile dusts.
They cover the nose and mouth. Do not confuse the dust respirators with Dust Masks
that people commonly use when working around the house (e.g., when sanding joint
compound or sawing lumber). Dust masks are not a substitute for a respirator, Dust
masks should never be used when mixing or applying liquids. If the pesticide splashes,
spills, or volatilizes, the pesticide can be absorbed by the mask. Once absorbed, the
chemical is kept close to the skin and breathing passages increasing absorption into the
body.

Dust/mist filters become more efficient as they trap particles because air passages
become smaller and thus trap smaller particles however, this also makes breathing
more difficult. You should replace your dust/mist respirator or filter whenever one of
the following conditions applies:

) Breathing becomes too difficult
. The filter is damaged or torn
. You are required to by the pesticide label or respirator manufacturer

If you have any concern with the condition of the mask or filters

Dust/Mist Respirators Chemical Cartridge Respirator

Note: All respirators must he NIOSH approved.
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Chemical Cartridge
Respirators

Positive-Pressure
Powered Air-Purifying
Respirator (PAPR)

SCBA

Chemical cartridge respivators provide respiratory protection against certain gases
and vapors in concentrations not greater than one tenth (0.1) percent by volume, Use
them only when exposure to high continual concentrations of pesticides is unfikely,
such as when mixing pesticides outdoors. They are available either as half-masks,
covering only the nose and mouth, or as masks with a full-face shield for eye
protection.

Many cartridge respirators have a combination of chemical and mechanical filters,
These can provide respiratory protection against both gases and particulate matter.

Cartridge type respirators provide respiratory protection against particulate matter
and against specific gases and vapors in concentrations of up to two {2) percent by
volume. Exceeding this concentration is immediately dangerous to life and health, Gas
masks cover the eyes, nose and mouth, and can be worn when continuously exposed
to some pesticides. However, a gas mask will provide only limited protection in
structural fumigation or when the oxygen supply is low. Special fumigant masks with
a self-contained oxygen supply are required in certain situations.

Various chemical filters (cartridges, canisters or gas masks) are used to purify
inhaled air. A different type of chemical cartridge or canister must be used for different
contaminants. For example, cartridges and canisters that protect against certain organic
vapors differ chemically from those that protect against ammonia fumes. Be sure that
the cartridge or canister is approved for the pesticide you intend to use.

The length of time a cartridge or canister will provide protection depends upon the
conditions of use, such as the type and concentration of the contaminants, the user's
breathing rate and the humidity. Cartridge longevity is dependent upon its gas and
vapor absorption capacity, When the chemical carfridge becomes saturated, the
contaminant will start to pass through the cartridge, usually allowing the user to smell
the pesticide. At this point, the cartridge must be changed immediately.

You will need to replace filters and cartridges regularly. Replace cartridges when
any one of the following conditions applies:

. You detect any odor, taste, or irritation when wearing the respirator
. You are required to by the pesticide label or respirator manufacturer
. You have any concerns about the effectiveness or age of the cartridge

Do not use chemical cartridge respirators for protection against extremely
toxic gases such as hydrogen cyanide, methyl bromide or other fumigants. Special
fumigant masks are available for these purposes from several manufacturers.

Both the dust/mist respirators and canister type respirators are examples of Air-
Purifving Respirators. These respirators pass air through the filters and/or vapor-
removing materials in one of two ways. Negative-pressure respirators depend upon
your lungpower to draw air through the purifying materials with each breath. Most
air-purifying respirators are of this type. Positive-pressure powered air-purifying
respirators (PAPR) assist you by using a blower to force air through the purifying
material. Do not confuse PAPRs with supplied-air respirators (SCBA), which use a
souree of uncontaminated air rather than purifying contaminated air.

The Self-Contained Rreathing Apparatfus (SCBA) is the highest level of
respiratory protection that is available for pesticide applicators. As the name implies,
the SCBA supplies all of the breathable air to the applicator. Since it is selfcontained,
there is little chance for external air (and therefore toxic fuines or gasses) to enter the
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Respirator Use and Care

Washing Pesticide
Contaminated Clothing

wearer’s lungs unless the unit is defective or is not fitted properly. All breathable air is
supplied via a separate source, such as a pressurized air tank.

There are very few circumstances that call for the use of SCBA. These situations
are generally applications that present very high gas or vapor concentrations, or low
oxXygen situations, such as a closed structure tumigation operation. Although it is not
advisable to enter closed structures that have a high level of pesticides, there may be
situations where entering a structure or application area while the application (or
fumigation) is in progress is necessary. An SCBA would be a logical choice in these
situations.

Because the SCBA utilizes a regulator to control the amount of air supplied to the
person wearing the respirator, it must be checked and serviced frequently to ensure
proper operation, A qualified technician should perform any service to an SCBA.

Respirators are worn as needed for protection when handling certain pesticides.
Before using a respirator, read and understand the instructions on the cartridge or
canister and all supplemental information about its proper use and care. Be sure the
filter will provide protection against the pesticide you intend to use. Respirators labeled
only for protection against particulates should not be used for gases/vapors. Similarly,
respirators labeled for protection against gases/vapors should not be used for particu-
lates. Cartridges and filters do not supply oxygen. Do not use them where oxygen may
be limited.

Make sure all valves, mechanical filters and chemical filters (cartridges ot
canisters) are properly positioned and sealed. Fit the respirator on your face to ensure
a tight but comfortable seal. A beard or large sideburns may prevent a good face seal.
There are two fit tests that can be done with most chemical cartridge respirators.

The first test is to place your hand tightly over the outside exhaust valves. If there
is a good seal, exhalation should cause slight pressure inside the facepiece. It air
escapes, readjust the headbands until a tight seal is obtained. The second test is to cover
the inhalation valve(s) by placing your hand over the cartridge(s). If there is a good
seal, inhalation should cause the face piece to bend inward. If air enters, readjust the
headbands.

Get to fresh air immediately it you sense any of the following danger signals that
may indicate your cartridges or filters may be used up (break through, or other
abnormal conditions that exceed the capacity of the respirator).

. You begin to smell or taste contaminants, or yoﬁr eyes, nose or throat
become irritated.
) Y our breathing becomes difficult.

. The air you are breathing becomes uncomfortably warm,
. You become nauseous or dizzy.

Atter each use of the respirator, remove all mechanical and chemical filters. Wash
and sanitize the facepiece using the same procedure recommended for goggles. Store
the respirator facepiece, cartridges, canisters and mechanical filters in a clean, dry
place, preferably in a tightly sealed plastic bag,

All protective clothing and equipment should be washed at the end of each day of

use, Pesticide-contaminated clothing should be stored and washed separately from the
family laundry. Remember to wear gloves during handling and laundering and always
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check the labe] for any specific instructions. Note: Clothing that has become saturated
with a pesticide concentrate should be discarded.

Some residues may be removed by hosing the containinated clothing with water or
presoaking it in an appropriate container. Washing in hot water removes more pesticide
from the clothing than washing in other water temperatures. Cold water might save
energy, but it is relatively ineffective in removing pesticides from clothing.

Phosphate, carbonate or heavy-duty liquid laundry detergents are effective in
removing most pesticides from fabric, However, heavy-duty liquid detergents typically
have better oil-removing ability, and are more effective than other detergents in
removing emulsifiable concentrates. The ease of pesticide removal through laundering
does not depend upon toxicity, but on the formulation of the pesticide. Bleach or
ammonia may possibly help in the removal or breakdown of certain pesticides, but
bleach and ammonia should never be mixed because they react to form chlorine gas
that can be fatal,

Washing should be done at the full water level. After washing, it is important to
rinse the washing machine with an "emnpty load," using hot water and the same
detergent. Line drying of clothing is recommended for two reasons, First, it eliminates
the possibility of residues collecting in the dryer. Second, residues of many pesticides
will break down when exposed to sunlight.

Wash your hands and arms after the laundering procedure. Keep protective
clothing separate from the pesticide storage area.

Mixing and Loading Pesticides

Most people agree that the most hazardous activities involving pesticides are
mixing and loading of concentrates. This section is a review of some safety guidelines
for mixing and loading pesticides.

Certain procedures should always be followed when you are mixing and/or

loading pesticides. These include, but are not limited to:

. Review the label before opening the container so you are familiar with
current mixing and usage directions,

. Always wear adequate protective clothing and equipment. Put them on
before handling or opening a pesticide container. Remember that a respirator
or appropriate form of eye protection should be worn if there is any chance
of pesticide inhalation or eye exposure. Never eat, drink or smoke while
handling pesticides.

. Carefully choose the pesticide mixing and loading area, It should be outside,
away from other people, livestock and pets. Pesticides should not be mixed
in areas where a spill or overflow could get into a water supply. Handling
areas frequently must be near a pond or stream bank. If this is the case, the
area should be graded to slope away from the water. If you must work
indoors, or at night, be sure there is adequate ventilation and light. Have a
supply of clean water and soap available, and if possible, do not work alone.

. Do not tear paper containers to open them; use a sharp knife or a scissors.
When pouring from a container, keep the container at or below eye level and
avoid splashing or spilling on your face or protective clothing. Do not use
your mouth to siphon a pesticide from a container. Always stand upwind so
the wind does not blow the pesticide toward your body. If an accident occuus,
attend to it immediately. Remove any contaminated clothing and wash
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Never Leave a Sprayer
Unattended While It [s
Being Filied!

CORRECT!

WRONG!

Avoid back-siphoning

yourself thoroughly with soap and water. Spills on the floor or ground need
special attention and will be discussed later in this chapter.

Measure accurately, follow label instructions, and mix only the amount you
plan to immediately use. Newer measuring devices such as "tip and pours"
are a great help in handling small amounts of concentrate, All measuring
devices (spoons, cups, and scales) should be kept in the pesticide storage
area and never used for other purposes. Measuring utensils should be glass
or plastic, since some pesticides may react with metal. Measuring cups
should be rinsed and the rinsewater put into the spray tank. Pesticide
containers should also be triple rinsed as soon as they are emptied because
residues can become dried and difficult to remove later. Pour the rinsewater
into the spray tank to avoid disposal problems and waste. Replace container
caps, close bags and return them to the pesticide storage area.

Equipment should be operational and calibrated before fifling and using, The
spray tank must also be clean; oil, grease and chemical tesidues can cause
incompatibility problems. The agitation system should be running and the
spray tank should be approximately half-filled with water before any
pesticide is added. Always keep your head above the fill hole and do not
allow the pesticide to spill or splash when putting it into the tank.

If two or more pesticides are to be mixed, they must be compatible and
mixed in the proper order:

1. Wettable powders

2. Flowables

3. Water soluble (powders or solutions)

4. Emulsifiable concentrates.

Compatibility is discussed further in Chapter 4, "Pesticide Formulations.”
Also see, “Pesticide Mixtures™ in Chapter 4.

Wettable powders often mix easier if you first mix the dry wettable powder
with a small amount of water so a slurry is formed, then adding the slurry to
the spray tank under agitation.

When adding the additional water to a spray mixture, the water pipe or hose
should remain at least two pipe diameters above the level of the container.
This prevents contamination of the hose and avoids the possibility of back-
siphoning the pesticide into the water source,

Keep in mind that water characteristics influence the effectiveness of some
pesticides. Alkaline spray water, for example, leads to chemical breakdown
of many organophosphates and carbamates. The recommended water pH for
mixing most pesticides is between five (5.0) and seven (7.0). Buffers and
acidifying agents can be used to adjust the pH of the water.

Closed handling systems can reduce user exposure to pesticide concentrates.
A closed handling system has interconnected equipment that allows the
applicator to remove a pesticide concentrate from its original container, rinse
the empty container, and transfer the pesticide and rinsewater to the spray
tank without contacting the pesticide.

The general procedures listed above should be considered prior to and during
any mixing/loading operation. Remember that the main concern is safety.

Pesticide Application

Before Application

The safety and effectiveness of a pesticide application depend largely upon
using the proper amount of pesticide and using an appropriate application method.

Before making a pesticide application, review the product label. Never let
irresponsible or untrained people apply pesticides. Some employees cannot read
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During Application

Pesticide Drift

After Application

label instructions while others may simply choose not to read the label. These
employees should not apply pesticides,

As with other pesticide handling procedures, clean clothing and the proper
protective equiptnent should be wom. Respiratory protection may be essential if
the application is made indoors or if the applicator rides in an enclosed cab without
air filters, Never eat, smoke or drink while applying pesticides; do not even carry
food or smoking items with you. Fresh water, soap and paper towels should be
carried in a protected container to allow quick removal of pesticide contaminants
from the body following exposure to a spill or spray drift. A first aid kit and plastic
eyewash bottle that has a flushing action are also good precautions, particularly in
service vehicles. Applicators should work in pairs when applying highly toxic
pesticides.

To avoid pesticide disposal issues, mix only the amount needed for your
application. This will reduce or eliminate the potential for pesticide disposal
problems or the risk of over-application in an effort to empty the spray tank.

Livestock, pets, farm equipment and other nonessential items should be
covered or removed from the area to be treated. Any persons not involved in the
application should leave the area to be treated. The posting of placards may be
required to keep unauthorized or unprotected persons from entering the area,

Check application equipment carefully, particularly for leaking hoses and
commections and plugged or worn nozzles,

The applicator's primary considerations during application are personal and
environmental protection. Periodically check the application equipment for proper
function. Personal and environmental safety is most seriously compromised when
making spray applications with nozzles having small orifices and operating under high-
pressure {over 30 PSI). This combination produces many small droplets that tend to
remain airborne long enough to drift onto the operator or away from the target area.
When spraying in a light breeze, conduct the application so the wind carries the
pesticide away from the applicator and susceptible plants and animals. If the pesticide
label requires use of a respiratory device during application, be sure that the respirator
is functioning properly. If the pesticide can be smelled through the respirator, it is not
working properly. Remember, the application equipment is highly contaminated and
definitely a source of pesticide exposure. Take appropriate precautions if the
application equipment must be fixed or adjusted while making an application. If a
nozzle becomes clogged while spraying, stop spraying and move to an untreated area
to correct the problem. Don't remove any of your protective equipment while working
on the problem. Use an old toothbrush or comparable soft brush to clean the plugged
nozzles; avoid wire or metal that can damage the nozzle orifice. Do not remove
materials clogging a nozzle or pump part by blowing it out with your mouth.

One of the major concerns about envirommental safety during pesticide
applications is off-target pesticide movement. Of the many ways pesticides can move
off-target, spray drift is the most common and potentially the most devastating. Every
applicator must understand the factors that contribute to pesticide drift and how to
minimize this problem. A comprehensive discussion of pesticide drift is included in
"Chapter 8 - Pesticides and the Environment."

After the pesticide application, clean all equipment. Pesticide residues can corrode
metal, damage pumps and are much harder to remove when dry. Never leave
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Storage

Storage Area

equipment unattended at the application site. Follow any cleaning recommendations
on the label. Cleaning should be done in a designated area away from water supplies.
Wear the appropriate protective equipment and clothing, keeping in mind that all
equipment parts exposed to the pesticide (pumps, tanks, hoses) are likely to bear some
residue. Exercise extreme caution if a sprayer once used for herbicides is to be used to
apply any other type of pesticide or agricultural chemical. If the tank, pump or hoses
are not cleaned and flushed properly, herbicide could be carried over to the next
application and damage plants,

Most pesticide labels Hst reentry intervals. These intervals are the length of time
following a pesticide application when a person is required to wear protective clothing
and equipment in a treated area or site. These intervals must be strictly observed, unless
applicators or field personnel are properly protected from the pesticide residues. If
there is no other time listed on the label, the minimum reentry interval is when sprays
have dried or dusts have settled. Tt may be necessary (or required) to post fields, sites
or structures with appropriate warning signs to reduce the possibility of someone
accidentally walking into a treated area.

To maximize pest control, be sure to follow any post-application procedures listed
on the label. Irrigation, for example, is required to move some soil insecticides into the
target area.

After cleaning the application equipment, clean your PPE. A previous section in
this chapter provides some guidelines for cleaning equipment and laundering clothing,
Do not continue to wear contaminated clothing or footwear, Make sure that you include
personal cleaning with equipment and PPE cleaning. In particular, wash your hands
and face thoroughly with soap and water before eating, drinking or snioking. You
should shower and change clothing as soon as possible after any application. Be sure
to scrub your scalp, neck, behind your ears, and under your nails.

Proper pesticide storage helps prolong chemical shelf life while protecting the
health of people, animals and the environment. Several conditions are essential for safe
pesticide storage. Consult the pesticide product label for storage information, Consult
ISDA for specific storage requirements for professional applicators and pesticide
dealers.

ISDA's laws and rules list minimum standards for pesticide storage. These
standatds are based on the hazard category of each chemical and the type of applicator
license you maintain. ISDA defines four categories of hazard:

. Category I: Pesticides that are highly toxic, with the signal word "Danger"

or "Danger/Poison.”

. Category II: Pesticides that are moderately toxic, with the signal word

"Warning".

. Categories 11l & 1V: Pesticides that are slightly or practically nontoxic,

with the signal word "Caution.”

All pesticides should be stored in a secure location, out of the reach of children,
pets, livestock and irresponsible people. Do not store pesticides in or around the home.
Pesticides should be stored in a locked and posted enclosure, such as a separate
building or storage room.,

A storage area should be located where potential damage or contamination to
ground and surface water is unlikely. In certain situations, dikes or other barriers
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(confainment) may be warranted. For pesticide storage outdoors, a fence should be
erected to prevent unauthorized entry and reduce the chances of theft and vandalism.
The fence is should be a minimum of six (6) feet in height. In addition:

Example of a Pesticide
Storage Area Placard

Pesticide kills cows

Joe (the neighbor) was
helping Sam plant his com. .
When Joe finished planting, he
had a litte corn rootworm
insecticide left in the hopper. So
Joe looked for a container to
dump the granules into. There
was an empty feed mineral bag
blowing around the bamyard
and Joe poured the unused
pesticide into the bag. Joe set
the bag over by the shed and left
to do another job.

in the meantime, Frank, a
hired hand, saw the bag by the
shed and since it was a feed
mineral bag, he carried it over
and put it in the feed shed. He .
had no reason io suspect the
bag did not contain feed
minerals. Later, when another
farm hand went to the feed shed,
he noticed that it was time to mix
some more feed. Logic told him .
to use the opened bag before
opening another, so he
unknowingly poured the
pesticide granules into the feed ]
mixer. The granules and mineral
feed supplement were so similar
in appearance that he didn't
notice anything peculiar. Also, .
pesticides are "never" stored in .
the feed shed. The result was
several dead dairy cows. Keep
peslicides in original containers.

Post highly visible warning signs on walls, doors and/ or windows to indicate
to anyone attempting to enter the facility that pesticides are stored there. "No
Smoking" signs should be posted. Warning signs should be arcund all
storage areas with the following information:

DANGER

Poison Storage Area
All Unauthorized Persons Keep Out

Contact Telephone

Store pesticides away from food, feed, potable water supplies, veterinary
supplies, seeds and protective equipment. This prevents contamination
from fumes, dusts or spills, and reduces the likelihood of accidental human
or animal exposure.

Ventilate the storage area and keep it relatively free from temperature
extremes. Very high or low temperatures can cause pesticide deterioration.
Exhaust fans directed to the outside reduce the temperature and dust or
fume concentrations. Fireproof construction with a sealed concrete floor is
the best.

Keep pesticides cool, dry and out of direct sunlight.

Keep plenty of soap and water available in or close to the storage area. A
fire extinguisher approved for chemical fires, first aid equipment and
emergency telephone numbers should all be readily available,

Store pesticides in their original containers rather than using soft drink
bottles, fruit jars or other types of non-pesticide containers. Serious
poisonings could result because small children, as well as most adults,
associate the shape of a container with its contents,

Keep the original label attached to the container. To keep a label legible,
protect it with transparent tape or lacquer. Remember that the label is the
most important safety factor in the use of pesticides, Do not let it become
damaged or destroyed.

Never lend a pesticide in an unmarked or unlabeled container. Those who
use the pesticide should not rely on verbal directions.

Close containers securely when not in use. Dry formulations tend to cake
when wet or subjected to high humidity. Opened bags of wettable and
soluble powders, dusts and granules can be placed into sealable plastic bags
or other suitable containers. This reduces moisture absorption by the
material, and prevents a spill, should a tear or break occur,

Store liquid formulations and small containers of dry formulations on metal
shelving. Metal shelving will not absorb spilled pesticides and is easier to
clean than other surfaces.

Store pesticides in glass bottles under cool conditions on lower shelves. Too
much heat can cause the container to break or explode. Containers should
not extend beyond shelving where they could be bumped or knocked off.
Place larger metal drums and nonmetallic containers on pallets.

Check containers regularly for leaks, breaks, rust and corrosion. If a
leak or break occurs, place the container inside another container, or
transfer the contents to an empty container that originally held the
same material and has the same label attached.
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Pesticide Shelf-Life

Reporting Requirements

Safety when handling pesticides cannot be overly stressed. Most injuries or
poisonings that are related to pesticides are the result of carelessness, or failure to
follow simple safety procedures, The following is provided as general guidelines for
safety when you are handling any pesticide product,

. Wear the appropriate protective clothing when handling pesticide

containers,

. Label all items used for handling pesticides (measuring utensils, protective
equipment, ete.) to prevent their use for other purposes.

. Keep clay, kitty litter, activated charcoal, sawdust or a similar material
available to soak up spills or leaks. Hydrated lime and bleach should be
available for decontamination of spill surfaces,

. Seed that is intentionally treated with a pesticide presents a potential hazard
if not stored properly. Such seed is usually treated with a brightly colored
dye to serve as a warning that the seed has been treated with a pesticide.
Unfortunately, the bright colors may be attractive to children, Treated seed
should never be used for feed or mixed with untreated seed. It should be
handled with the same care as the pesticide itself and stored in a locked
storage facility away from feed, vetetinary supplies, pesticides, other farm
chemicals, farm equipment, pets and children.

. Store volatile herbicides separately to avoid possible cross-contamination
with other pesticides, fertilizers and seeds.

Keep an inventory of all pesticides in storage and mark each confainer with the
purchase date. If a product has an effective shelf life recorded on the label, you will
know how long the product should remain usable, Contact the dealer or manufacturer
if there are doubts concerning the shelf life of a pesticide. Pesticide deterioration may
be apparent when mixing a batch: excessive clumping, poor suspension, layering or
abnormal coloration. Sometimes pesticide deterioration from age or poor storage
conditions is apparent only after application. Poor pest control and/or damage to the
treated plant, crop, or surface can occur.

To minimize storage problems, avoid storing unnecessarily large quantities of
pesticides for long periods. Keep records of previous usage reguirements to make good
estimates of future needs. Buy only as much as you anticipate needing for the season;
recommendations may change by next secason. Remember, rotaie your supplies, "first
in, first out," when storing chemicals to avoid forgotten, old chemicals.

Title III of the Federal Superfund Amendments and Reauthorization Act of 1986
(SARA) is also called the Emergency Planning and Community Right-to-Know Act,
The Act requires reporting certain pesticide inventories if the stored amount is greater
than a "threshold planning quantity." In Idaho, the Bureau of Hazardous Materials in
the governor’s Office administers this law,

It is good policy to inform your local fire department if you store agricultural
chemicals (including fertilizers). Chemical fires cannot usually be extinguished by
ordinary means, and the smoke from the fire can be extremely hazardous to firefighters.
The fire departiment must be properly prepared in the event of an agricultural chemical
fire.

Pesticide Disposal

It is the responsibility of the pesticide user to see that pesticide wastes, such as
unused chemicals and empty pesticide containers, are disposed of properly. In recent
years, there has been growing concern that improper disposal of pesticide wastes can
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Containers

Triple-Rinsing

create serious hazards for both humans and the environment. Empty pesticide
containers are hazardous to curious children and animals. Improperly disposed of
pesticides can result in groundwater contamination and plant or crop damage.

It makes good business sense to deal with pesticide wastes properly and safely.
Plan carefully and observe the following guidelines.

. Avoid disposal problems associated with excess pesticide by purchasing
only the amount you will need for one growing season. Do not stockpile
materials. Recommendations may change and new chemicals may be better
than older ones. The storage period may also exceed the effective shelf life
of the product.

. Always read the label for special disposal instructions.

. Clothing and protective equipment to be discarded should be considered
pesticide waste and handled as such.

) federal and state laws regulate the disposal of containers and other
pesticide wastes. Anyone requiring assistance with any question or
problem relating to pesticide disposal should contact the Idaho Department
of Environmental Quality (IDEQ) or ISDA.

Triple-rinsing or pressure rinsing allows glass, metal, plastic and even some heavy
paper confainers to be considered non-hazardous waste. It is reconnmended to use
rinsate in future pesticide mixes. This effectively disposes of the rinsate within
established state and federal guidelines. It also saves money because each rinse
captures pesticide residues from the sides and bottom of the container and includes it
in the spray mix. Although pesticide labels require proper rinsing of empty pesticide
containers, the greatest benefit is that these containers are no longer considered
hazardous waste. As simple solid wastes, they can be disposed of along with other solid
waste in landfills if the local authority will accept them. However, the best solution is
to offer the empty containers for recycling. Contact the ISDA for information
concerning pesticide container recycling.

To triple-rinse:

I.  Allow the concentrate to drain from the empty pesticide container for 30
seconds.

2. Fill approximately 20 percent ofthe container volume with water replace the
tid and rotate the container so all the interior surfaces are rinsed.

3. Dump the rinsewater into the spray tank, allowing it to drain for at least 30
seconds.

4. Repeat the procedure two more times.

To power-rinse:

1. Empty the container into the spray tank. Tilt the jug so any product trapped
in the hollow handle will flow out. Once the flow is down to a drip, let it drip
for an extra 30 seconds.

2. Immediately start to rinse the container.

3. Hold the container upside down so rinse water will flow into the spray tank,
Plunge the tip of the spray nozzle through the side above the handle.

4. Using water pressure of at least 40 psi, spray the inside of the jug, changing
the nozzle angle to spray all surfaces inside the container.

5. Spray-rinse for 30 seconds; drain all rinse water into the spray tank.

6.  Donot replace the cap on the jug; this allows the container to dry thoroughly.

Triple-rinsed or power-rinsed containers that will be held for disposal at a later
time should be marked to indicate triple rinsing has been done with the date of the
rinsing. Pesticide containers that will not be recycled through a recycling facility
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Spray Mixes and Rinse
Water

Follow the Disposal Instructions
on the Label; Seel Assistance
with Disposal Problems!

should be rendered unusable by breaking, puncturing or crushing, Never reuse
pesticide containers unless specifically allowed by the manufacturer. All containers
should be kept in the locked storage area until disposal, and kept away from all possible
contact with children and animals,

Disposal of triple-rinsed or power-rinsed containers in a sanitary landfill is
permissible; check with your local solid waste authority before discarding pesticide
containers. There may be local ordinances in place that could prohibit the disposal of
pesticide containers.

Depending on their previous contents, pesticide containers that have not been
properly rinsed may be regulated as hazardous waste and are generally not accepted by
landfills. They may require disposal as a hazardous waste. Burning pesticide
containers is prohibited in Idaho,

Whenever feasible, triple-rinsed or pressure-rinsed containers should be recycled.
For information on plastic pesticide container recycling, contact the ISDA or contact
one of the ISDA field offices in your area. This is by far the most desirable method of
disposing of plastic pesticide containers,

To minimize waste, and thus disposal problems, estimate job needs carefully so
you will mix only as much pesticide as needed for a particular application. If you mix
too much, it is best to apply the material in the recommended manner to another site
listed on the label.

If possible, use the rinsewater from your spray tank in a future spray mix. Be extra
careful with herbicide-contaminated rinsewater on sensitive plants. Caution must also
be exercised with food or feed crops to avoid illegal residues. Never dispose of
pesticide-contaminated rinsewater in a manner that will contaminate public or private
water sources or sewage treatment facilities,

Pesticide Concentrates

The safest means of "disposal” for pesticide concentrates is to use the product in a
manner consistent with its label. If this is not possible, try to return it to the dealer or
manufacturer, or offer it to another qualified applicator. If no disposal option is
available, then check with ISDA's Pesticide Disposal Program (PDP). Certain
pesticides may be disposed of through a municipal refuse collection service; others
may require more stringent and costly disposal procedures, such as shipment to a
hazardous waste facility.

Applicators should be aware of the current hazardous waste guidelines established
under the Resource Conservation and Recovery Act (RCRAY) as well as all comparable
state hazardous waste statutes before disposing of pesticide wastes. Pesticide wastes
classified as hazardous require special disposal and record keeping practices. IDEQ or
ISDA can provide more information on the RCRA and your specific disposal responsi-
bilities under the law.

Most agricultural or commetrcial pesticide formulations are designated hazardous,
though this depends on their toxicity, environmental persistence, carcinogenic effects,
flammability and corrosiveness. Therefore, most agricultural wastes, along with the
commercial pesticides, will be classified as hazardous and require special record
keeping, packaging, shipping and acceptance at a hazardous waste disposal facility.
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Transportation

Transport Vehicle

Transport of Hazardous
Substances

Once a pesticide is in your possession, you are responsible for its safe transport.
Accidents can occur even when transporting materials a short distance. Do all you can
to prevent a transport problem, but be prepared in case of an emergency.

The safest way to carry pesticides is in the back of a truck with all pesticide
containers firmly secured to prevent damage. Flatbed trucks should have side and tail
racks. Steel beds are preferable, since they can be more easily decontaminated if a spill
OCCULS.

Pesticides should never be carried in the passenger compartment of a vehicle, If
the pesticide container breaks or spills, the pesticide may cause injury and be
impossible to remove from seats or upholstery. If pesticides are transported in a van,
windows should be open and no one should be permitted to ride near the pesticides.
Never carry pesticides in the same compartment as clothes, fertilizers, seed, food or
feed; the risk of contamination is too high should a spill occur. Herbicides, in
patticular, should be separated from fertilizers and other pesticides.

The Idaho State Police and the Idaho Public Utilities Commission regulate
intrastate transportation of pesticides. The U.S. Department of Transportation regulates
interstate transport.

A commercial driver's license endorsement is required on your driver's license if
you will be transporting placarded, hazardous materials. An endosseiment is also
required for the carrier. This endorsement can be obtained from the Motor Vehicle
Bureau of the Idaho Department of Transportation. Farmers are exempt from the
regulations if they are transporting placarded, hazardous materials within 150 miles of
the farm. Contact the Tdaho Motor Vehicles Bureau for further clarification.

Inspect containers before loading to be sure all caps and plugs are tightly closed

~and legible labels are attached. Handle containers carefully to avoid rips or punctures.

Be sure the outsides of containers are not contaminated with pesticide.

Secute containers to safeguard against spills or leaks that may result if the
containers roll or slide. Packing or shipping containers provide extra protection, All
containers should be protected from moisture that would saturate paper and cardboard
packages or rust metal,

Protect pesticides from temperature extremes during transport. In hot weather, for
instance, the temperature inside the trunk of a car is always considerably higher than
outside.

Never leave your vehicle unattended when transporting pesticides in an unlocked
trunk compartment or open bed truck. You are legally responsible if curious children
or careless adults are accidentally poisoned from pesticides left unattended and
exposed in your vehicle. Whenever possible, you should transport pesticides in a
locked compartment.

Some pesticides are federally regulated as hazardous substances and have specific
requirements when being transported, such as proper labeling, manifests and
placarding,

Any hazardous substance must be properly labeled before shipping. Manifests
must be issued with each delivery of a hazardous substance; thus, dealers must furnish
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Fire Safety

Pesticide Fire

customers with a manifest when distributing pesticides classified as hazardous
substances.

It is the responsibility of the transporter to know the specific requirements for
transporting hazardous materials. In general, most applicators will not be fransporting
any large amounts of pesticides that would require specific Department of
Transportation requirements such as manifests and placarding of transportation
equipment. Contact the Department of Transportation state office for more information
concerning pesticide transportation.

Pesticide products vary significantly in their flammability and storage hazard.
Those requiring extra precautions bear the label statement “Do not use or store near
heat or open flame.” Pesticides containing oils or petroleum solvents are the ones tnost
likely to have these warnings, although certain dry formulations also present fire and
explosion hazards.

To reduce fire hazards;

. Locate slorage areas as far away as possible from where people and animnals
live.

. Keep storage area locked at all times.

. Post signs on all exterior walls and entrances that indicate combustible or
hazardous materials are stored in the facility.

. Store combustible materials away from steam lines and other heating
systems.

. Do not store glass containers in sunlight where they can concentrate heat
rays and possibly explode or ignite.

. Install fire detection systems in large storage areas.

» Keep a fire extinguisher approved for chemical fires in all storage areas.

. Notify the servicing fire department as to the location and contents of
the storage area. It may save their lives and the lives of other should
there be a fire.

In the event of a pesticide fire:

. Clear all personnel from the area and move to a safe distance upwind from
the smoke and fumes. '

. Call the fire department and infotm the firefighters of the nature of the
pesticides involved. The label and Material Safety Data Sheets (MSDS)
provide technical and emergency information.

. Firefighting personnel must bring to the scene and wear the proper protective
clothing and equipment (especially respirators). Assume all protective gear
worn at the fire scene is contaminated and hazardous until it is washed.

. Be aware of the potential for explosion of overheated pesticide containers.
Nearby containers should be moved or kept cool.

. The principal objective is to contain the fire and prevent contamination of
surrounding areas. For small fires, avoid the use of water in favor of fog,
foam or dry powders. For large fires, use only as much water as absolutely
necessary. Heavy hose streams should be avoided, and any necessary dikes
should be built to prevent the flow of contaminated runoff into lakes, ponds,
streams, wells or sewers.

Pesticide Spills
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Control the Spill

Contain the Spill

As careful as people try to be, pesticide spills can and do occur, The spill may be
minor, involving only a leaking container, or major, if the contents of a fully loaded
spray tank are suddenly released because of equipment malfunction. It is very
important that all users of pesticides be familiar with the laws and guidelines governing
chemical spills. Your failure to respond properly to such an emergency, no matter how
minor the problem appears, could seriously endanger public health and environmental
quality.

The suggested guidelines in the event of a pesticide spill, or for that matter, a spill
of any hazardous chemical, are included under the "Three C" program. You must
CONTROL the spill; CONTAIN the spill; and CLEAN UP the spill,

Immediate steps should be taken to control the flow of the material being spilled,
regardless of the source. If a sprayer has tipped over, or if a metal pesticide container
on a storage shelf has rusted through and is leaking, do everything possible to stop the
leak or spill. Smaller containers, up to 55 gallons, can be put into larger containers to
prevent further release of the chemical. Torn bags can be placed into larger plastic bags
or taped shut so dust, powders, and granules cannot leak out.

Do not expose yourself unnecessatily to the leaking chemical. Wear the
appropriate protective equipment when attempting to conirol the leak.

Isolate the area - Keep people at least 30 feet away from the spill. Rope off the
contaminated area if necessary. Avoid coming in contact with any drift or fumes that
may be released. Do not use road flares if you suspect the leaking material is
flanmable. At times it may be necessary to evacuate people downwind from the spill.

Do not leave the spill site until someone relieves you. Someone should be present
at the spill site continuously until the chemical is cleaned up.

Get help - Unfortunately, stopping large leaks or spills is not often simple. If you
encounter a pesticide accident or spill that you cannot handle or if problems occur
during the clean-up phase, you should contact the Idaho Emergency Response
Commission by calling (800) 632-8000. The commission is staffed 24-hours-a-day to
respond to incidents involving hazardous materials. Another available resource for
emergency information about spills, leaks, or fires is the Chemical Transportation
Emergency Center (CHEMTREC) in Washington, DC. You can contact CHEMTREC
by calling (800} 424-9300.

If you need emergency assistance, have the product 1abel available! Additional and
important emergency telephone numbers are found on many labels. The manufacturers
staff these emergency lines 24-hours-a-day with qualified persons prepared to handle
pesticide emergencies involving their products,

Have someone alert the state and local police if the spill occurs on a public
highway. In certain cases, it may be necessary to alert the fire department, but be sure
to caution them not to wash down the spill until advised to do so. At times it may be
necessary to contact public health officials and the hospital emergency room.

At the same time the leak is being controlled, contain the spilled material in as
small of an area as possible. Do everything possible to keep it from spreading or getting
worse. Use a hand tool, such as a shovel or rake, or power equipment to construct a
dam of soil or sod. If the spilled material is flowing into a ditch or depression, the flow
should be blocked on all sides to reduce further movement. Do not allow the spilled
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Protect Water

Clean-up the Spill

Soil Contamination

material fo enter any body of water, including storm sewers, no matter how small the
spill!

If the chemical does contaminate a stream, pond or any other walerway, contact a
regional office of IDEQ. Authoritics should notify downstream users as soon as
possible. Prompt precautionary actions could prevent accidental poisoning of livestock
and avoid contamination of plants, crops and soil receiving irrigation water from the
stream. A pesticide contaminated well should be brought to the attention of a county
or state health official.

Liquid pesticide spills can be further contained and absorbed by covering the entire
spill area with absorbent materials, such as fine sand, vermiculite, sawdust, clay kitty
litter or absorbent pads. However, avoid using sawdust or sweeping compounds on a
spill material that is a strong oxidizer because these materials create a fire hazard. Some
examples of oxidizers are: chlorites used in some herbicides and desiccants, calcium
hypochlorite, often used as a sanitizer, and ammonium nitrate fertilizers.

If dust, wettable powder or granules spill, you can reduce further spread by lightly
misting the material with water, or covering the spill with some type of plastic cover.
Care must be exercised when cleaning or disposing of all materials (clothes,
equipment, and soil) used in containing or cleaning up a pesticide spill.

If you have not already done so, spread absorbent material over the contaminated
area, sweep it up and place it in a heavy-duty plastic bag, Keep adding the absorbent
until the spilled liquid is soaked up. Absorbent materials are ot used for dry spills.
Dry spills should be swept up for reuse if possible. If dry materials have become wet
or contaminated with soil and other debris, sweep them up and place them in a heavy-
duty plastic bag.

Once the spill has been cleaned up, it may be necessary to decontaminate or
neutralize the area, especially if a carbamate or organophosphate insecticide was
involved. A solution of three parts household bleach to seven parts water, prepared
commercial decontaminant or hydrated lime may be used. Do not use bleach and lime
together! Wearing protective equipment if needed, work this preparation into the spill
arca with a coarse broom. Then add fresh, absorbent material to soak up the now
contaminated cleaning solution. This material should then be swept up and placed in a
plastic bag or drum for disposal. If necessary, repeat this procedure several times to
ensure that the area has been thoroughly decontaminated. Do not hose down the area
with water. Although this may dilute the concentrated pesticide, it does not remove
the pesticide from the area of the spill and may spread the contaminated area further.

Depending upon the pesticide in the soil, it may be possible to incorporate the
saturated soil with uncontaminated soil and allow soil microbes to degrade the
pesticides. Contact the ISDA for assistance with spills in soils. The only effective way
to decontaminate soil saturated with a pesticide is to remove the contaminated soil and
two to three inches of uncontaminated soil around the zone of contamination. Cover
the area with at least two inches of lime, then cover the lime with fresh topsoil. Be sure
to dispose of the contaminated soil properly.

Applying activated charcoal to the contaminated surface immediately after the spill
or misapplication can sometimes amend the result of application errars or minor spills.
The charcoal can adsorb or tie up enough chemicals to avoid significant plant injury
and long-term contamination. However, application of activated charcoal to areas
where large spills have occurred is unlikely to reduce soil contamination and may
hamper clean-up operations.
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Clean Equipment and
Vehicles

Disposal of Spill Material

Follow-up
