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Printing and Saving Instructions
The best thing to do is to download this pdf document to your computer
desktop and open it with Adobe Acrobat DC reader.

Adobe Acrobat DC reader is a free computer software program and you
can find it at Adobe Acrobat’s website.

You can complete the course by viewing the course materials on your
computer or you can print it out. Once you have paid for the course, we
will give you permission to print this document.

Printing Instructions: If you are going to print this document, this
document is designed to be printed double-sided or duplexed but can be
single-sided.

This course booklet does not have the assignment. Please visit our
website and download the assignment also.

Internet Link to Assignment...
http://www.abctlc.com/downloads/PDF/Pest Safety Training Ass.pdf

State Approval Listing Link, check to see if your State accepts or has
pre-approved this course. Not all States are listed. Not all courses are
listed.

Call your State agency to see if the course is accepted. No refunds

State Approval Listing URL...
http://www.abctilc.com/downloads/PDF/CEU%20State%20Approvals.pdf

You can obtain a printed version from TLC for an additional $189.95 plus
shipping charges.

All downloads are electronically tracked and monitored for security
purposes.
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Copyright Notice

1999-2022 Technical Learning College (TLC) No part of this work may be reproduced or
distributed in any form or by any means without TLC’s prior written approval. Permission has
been sought for all images and text where we believe copyright exists and where the copyright
holder is traceable and contactable. Other materials including text and artwork are in the public
domain or fair use (the state of belonging or being available to the public as a whole, and
therefore not subject to copyright.) All material that is not credited, acknowledged, or
referenced in the rear of this course is the copyright of Technical Learning College. TLC
instructors or TLC students have taken most unaccredited photographs. All written, graphic,
photographic or other material is provided for educational information only. We will be pleased
to hear from any copyright holder and will make good on your work if any unintentional
copyright infringements were made as soon as these issues are brought to the editor's
attention.

This educational training course and assignment is intended for educational purposes only.
Every possible effort was made to ensure that all information provided in this course is
accurate. Therefore, Technical Learning College accepts no responsibility or liability
whatsoever for the application or misuse of any information included herein.

Requests for acknowledgements or permission to make copies should be made to the following
address:

TLC
P.O. Box 3060
Chino Valley, AZ 86323

Information in this document is subject to change without notice. TLC is not liable for errors or
omissions appearing in this document.

Always follow label instructions and take steps to avoid exposure. If any exposures occur, be
sure to follow the First Aid instructions on the product label carefully. For additional treatment
advice, contact the Poison Control Center at 1-800-222-1222. If you wish to report a pesticide
problem, please call 1-800-858-7378.

NOTE: When pesticides are used, it is the applicator’s legal responsibility to read and follow
directions on the product label. Not following label directions, even if they conflict with
information provided herein, is a violation of federal law.

This publication contains pesticide recommendations that are subject to change at any time.
These recommendations are provided only as a guide. It is always the pesticide applicator's
responsibility, by law, to read and follow all current label directions for the specific pesticide
being used. Due to constantly changing labels and product registration, some of the
recommendations given in this writing may no longer be legal by the time you read them. If
any information in these recommendations disagrees with the label, the recommendation must
be disregarded.
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Important Information about this Manual

This CEU course manual has been prepared to educate pesticide applicators and operators in
general safety awareness of dealing with the often-complex and various pesticide treatment
devices, methods, and applications.

This manual covers general laws, regulations, required procedures, and accepted policies
relating to the use of pesticides. It should be noted, however, that the regulation of pesticides
and hazardous materials is an ongoing process and subject to change over time. For this
reason, a list of resources is provided to assist in obtaining the most up-to-date information on
various subjects.

This manual is not a guidance document for applicators or operators who are involved with
pesticides. It is not designed to meet the requirements of the United States Environmental
Protection Agency or your local State environmental protection agency or health department.

This CEU course manual provides general pesticide safety awareness and should not be used
as a basis for pesticide treatment method/device guidance. This document is not a detailed
pesticide information resource or a source or remedy for poison control.

Technical Learning College or Technical Learning Consultants, Inc. make no warranty,
guarantee or representation as to the absolute correctness or appropriateness of the
information in this manual and assumes no responsibility in connection with the implementation
of this information.

It cannot be assumed that this manual contains all measures and concepts required for specific
conditions or circumstances. This document is to be used solely for educational purposes only
and is not considered a legal document.

Pesticides are poisonous. Always read and carefully follow all precautions and safety
recommendations given on the container label. Store all pesticides or chemicals in the original
labeled containers in a locked cabinet or shed, away from food or feeds, and out of the reach
of children, unauthorized persons, pets, and livestock.

Confine pesticides or chemicals to the property being treated. Avoid drift onto neighboring
properties, especially gardens containing fruits and/or vegetables.

Dispose of empty containers carefully. Follow label instructions for disposal. Never reuse
containers. Make sure empty containers are not accessible to children or animals.

Never dispose of containers where they may contaminate water supplies or natural waterways.

Do not pour down sink or toilet. Consult your county agricultural commissioner for correct ways
of disposing of excess pesticides. Never burn pesticide containers.

Individuals who are responsible for pesticide storage, mixing, and application should obtain
and comply with the most recent federal, state, and local regulations relevant to these sites
and are urged to consult with the EPA and other appropriate federal, state, and local agencies.
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Proper respiratory protection is essential to all pesticide applicators.

The handler employer must assure that:

» No pesticide is applied so as to contact any worker (directly or through drift) other than
an appropriately trained and equipped handler.

» Workers handling highly toxic pesticides are monitored visually or by voice
communication at least every 2 hours.

Any worker who handles a fumigant in a greenhouse, including a handler entering before
acceptable safe entry criteria have been met, maintains continuous visual or voice contact with
another handler who has immediate access to the required PPE if rescuing the handler in the
greenhouse becomes necessary.

Responsibility

This course contains portions of EPA’s WPS federal rule requirements. Please be
aware that each state implements pesticide regulations that may be more stringent
than EPA’'s or OSHA'’s regulations. Check with your state environmental/pesticide
agency for more information. You are solely responsible in ensuring that you abide
with your jurisdiction or agency’s rules and regulations.
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Technical Learning College’s Scope and Function

Welcome to the Program,

Technical Learning College (TLC) offers affordable continuing education for today’s working
professionals who need to maintain licenses or certifications. TLC holds several different
governmental agency approvals for granting of continuing education credit.

TLC’s delivery method of continuing education can include traditional types of classroom lectures
and distance-based courses or independent study. TLC'’s distance-based or independent study
courses are offered in a print - based distance educational format. We will beat any other training
competitor’s price for the same CEU material or classroom training.

Our courses are designed to be flexible and for you to finish the material at your convenience.
Students can receive course materials through the mail or electronically. The CEU course or e-
manual will contain all your lessons, activities and instruction to obtain the assignments. All of TLC’s
CEU courses allow students to submit assignments using e-mail or fax, or by postal mail. (See the
course description for more information.)

Students have direct contact with their instructor—primarily by e-mail or telephone. TLC’s CEU
courses may use such technologies as the World Wide Web, e-mail, CD-ROMs, videotapes and
hard copies. (See the course description.) Make sure you have access to the necessary equipment
before enrolling; i.e., printer, Microsoft Word and/or Adobe Acrobat Reader. Some courses may
require proctored closed-book exams, depending upon your state or employer requirements.

Flexible Learning

At TLC, there are no scheduled online sessions or passwords you need contend with, nor are you
required to participate in learning teams or groups designed for the "typical" younger campus - based
student. You will work at your own pace, completing assignments in time frames that work best for
you. TLC's method of flexible individualized instruction is designed to provide each student the
guidance and support needed for successful course completion.

Course Structure

TLC's online courses combine the best of online delivery and traditional university textbooks. You
can easily find the course syllabus, course content, assignments, and the post-exam (Assignment).
This student-friendly course design allows you the most flexibility in choosing when and where you
will study.

Classroom of One

TLC offers you the best of both worlds. You learn on your own terms, on your own time, but you are
never on your own. Once enrolled, you will be assigned a personal Student Service Representative
who works with you on an individualized basis throughout your program of study. Course specific
faculty members (S.M.E.) are assigned at the beginning of each course providing the academic
support you need to successfully complete each course. Please call or email us for assistance.

No Data Mining Policy

Unlike most online training providers, we do not use passwords or will upload intrusive data mining
software onto your computer. We do not use any type of artificial intelligence in our program. Nor
will we sell you any other product or sell your data to others as with many of our competitors. Unlike
our training competitors, we have a telephone and we humanly answer.
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We welcome you to do the electronic version of the assignment and submit the answer key and
registration to us by either fax or e-mail. If you need this assignment graded and a certificate of
completion within a 48-hour turn around, prepare to pay an additional rush charge of $50.

Contact Numbers
Fax (928) 468-0675
Email Info@tlch2o.com
Telephone (866) 557-1746

Precept-Based Training CEU Course

This training course is made of “micro-content” or “precepts’— small chunks of information that can
be easily digested. Using bite-size pieces of technical information is considered to be one of the most
effective ways of teaching people new information because it helps the student to retain knowledge
easier.

Micro-learning or precept-based training doesn’t rely on the student to process a large amount of
information before breaking it down. Our method includes short modules with clearly defined learning
goals for each section. This method allows a student to hone in on a particular skill, then demonstrate
their knowledge in the final assessment.

Many States and employers require the final exam to be proctored.
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CEU Course Description

Pesticide Safety Training CEU Course

This CEU course is a review of pesticide safety related training information, various pesticide
application methods, pesticide classifications, types and trade names of commonly found pesticides.
This course will cover basic pesticide handling, mixing, pesticide usages, first aid procedures,
poisoning, environmental issues, pesticide resistance, spills, fate, toxicity, personal protective
equipment and federal pesticide rules (hazard Communication and parts of the Worker Protection
Standard. Much of this course information will come from OSHA and the USEPA. This course is
general in nature and not state specific.

AGRICULTURAL PESTICIDE FUNDAMENTALS

WHY ARE PESTICIDES USED?

WHAT ARE PESTICIDES?

WHAT ARE PESTICIDES MADE OF ?

WHAT ARE THE RISKS ASSOCIATED
WITH PESTICIDES?

PESTS CAN DESTROY ENTIRE
CROPS WITHOUT MANAGEMENT.
THIS CAN CAUSE DRAMATIC LOSS

FOR GROWERS, RETAILERS AND

ULTIMATELY CONSUMERS.

WITHOUT THE USE OF PESTICIDES,
IT CAN REQUIRE MORE LABOR
AND TIME THAN MOST OF THE

PESTICIDES ARE A SUBSTANCE THAT IS / WAS

DESIGNED TO KILL, REPEL OR EVEN DETER

PESTS. THIS IS USED IN ORDER TO REDUCE
DAMAGE CAUSED BY SPECIFIC PESTS.

THERE ARE MANY VARIETIES OF PESTICIDES
FOR THE MANY KINDS OF PESTS;
HERBICIDES KILL WEEDS, FUNGICIDES KILL
FUNGUS, INSECTICIDES KILL INSECTS,

PESTICIDES ARE MADE OF ONE OR MORE
ACTIVE INGREDIENTS THAT ARE USED
TO ATTACK PESTS.

INACTIVE INGREDIENTS IN PESTICIDES
ARE USED FOR OTHER PURPOSES;
LIKE ATTRACTING OTHER PESTS
OR REDUCE PESTICIDE DRIFT.

PESTICIDE RISKS DEPEND PRIMARILY
ON TWO THINGS:

THE TOXICITY OF THE SPECIFIC
INGREDIENTS, AND THE EXPOSURE
TO THE PESTICIDE ITSELF.

SECONDLY, THE RISK IS HIGHER
WHEN THE PESTICIDE IS HIGHLY

LARGE-SCALE GROWERS HAVE. AND S0 ON... TOXIC AND THERE IS A GREAT

POTENTIAL FOR EXPOSURE.

W -,
Pestieines!
Whai ure they?

AGRICULTURAL PESTICIDE FUNDAMENTALS

Technical
Learning
College

Audience

Structural and Agricultural Pesticide Applicators (PCAs), and others who are not necessarily
pesticide applicators but who possess a pesticide license for other needs, like in disinfection,
wineries, nut, or meat production. The target audience for this course is the person interested in
working in a pest control related position and/or wishing to maintain CEUs for certification license or
to learn how to do the job safely and effectively, and/or to meet education needs for promotion.

Anyone involved in Structural Pest Control (PCAs) or Agricultural Pest Management (Workers and
Handlers) also needs to be trained to identify the appropriate control measures and should have an
awareness of how the chemicals used can affect others and the environment. This knowledge may
require communication and notification to affected persons, or restricted access to areas that have
been treated.

A very small portion of this course will come from the EPA’s Agricultural Worker Protection Standard
(WPS). The EPA’s Worker Protection Standard is aimed at reducing the risk of pesticide poisoning
and injury among agricultural workers and pesticide handlers. The standard requires employers to
provide protection to workers from potential exposure, provide training on pesticide safety, and
mitigate any pesticide exposures that may occur. The WPS is an excellent guideline for structural
pesticide usage.
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About a seventh part of this course is on Hazard Communication. OSHA requires all pesticide or
related chemical employers must ensure that employees receive hazard communication protections
in the workplace. Commercial pesticide employers shall make sure all SDS’s are available to all
employees and that all chemical products like mixed chemicals and fumigants have proper placards
and labeling. Hazard communication is the practice of properly informing employees about
pesticide/chemical dangers they might encounter.

You will not need any other materials for this course. Pesticide applicators both structural and
agricultural may be exposed to pesticides by:

e Preparing pesticides for use, such as by mixing a concentrate with water or loading the
pesticide into application equipment, dusting, spraying, etc.
Dealing with environmental impact issues and chemic fates of pesticide chemicals.
Understanding various pesticide and right-to-know laws related to pesticide usage.
Proper pesticide applications, such as in an agricultural, structural or commercial setting
Instruction for entering an area, or working where pesticides have been applied to perform
allowed tasks, such as picking crops.

Final Examination for Credit
Opportunity to pass the final comprehensive examination is limited to three attempts per course
enrollment.

Prerequisites: None

Course Procedures for Registration and Support

All of Technical Learning College correspondence courses have complete registration and support
services offered. Delivery of services will include, e-mail, web site, telephone, fax and mail support.
TLC will attempt to provide immediate and prompt service. When a student registers for a distance
or correspondence course, he/she is assigned a start date and an end date.

It is the student's responsibility to note dates for assignments and keep up with the course work. If
a student falls behind, he/she must contact TLC and request an end date extension in order to
complete the course. ltis the prerogative of TLC to decide whether to grant the request. All students
are tracked by a unique number assigned to the student.

Instructions for Written Assignments

The Pesticide Safety Training CEU Training course uses a multiple choice and a True/False style
answer key. Complete course support is available on TLC’s website under the Assignment Page.
You can write your answers in this manual or type out your own answer key. TLC would prefer that
you type out and e-mail the examination to TLC, but it is not required.

Feedback Mechanism (examination procedures)
Each student will receive a feedback form as part of his or her study packet. You will be able to find
this form in the assignment packet.

Security and Integrity

All students are required to do their own work. All lesson sheets and final exams are not returned to
the student to discourage the sharing of answers. Any fraud or deceit and the student will forfeit all
fees and the appropriate agency will be notified.

Grading Criteria
TLC will offer the student either pass/fail or a standard letter grading assignment. If TLC is not
notified, you will only receive a pass/fail notice.
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Required Texts
The course will not require any other materials. This course comes complete. No other materials
are needed.

Environmental Terms, Abbreviations, and Acronyms

TLC provides a glossary that defines in non-technical language commonly used environmental terms
appearing in publications and materials. It also explains abbreviations and acronyms used
throughout the EPA and other agencies. You can find the glossary in the rear of this manual.

Recordkeeping and Reporting Practices
TLC will keep all student records for a minimum of seven years. It is your responsibility to give the
completion certificate to the appropriate agencies.

ADA Compliance

TLC will make reasonable accommodations for persons with documented disabilities. Students
should notify TLC and their instructors of any special needs. Course content may vary from this
outline to meet the needs of this particular group.

Continuing Education Units

You will have 90 days from receipt of this manual to complete it in order to receive your Continuing
Education Units (CEUs) or Professional Development Hours (PDHs). A score of 70 % is necessary
to pass this course.

If you should need any assistance, please email all concerns as well as the final test to
info@tlch2o.com.

Note to students: Final course grades are based on the total number of possible points. The grading
scale is administered equally to all students in the course. Do not expect to receive a grade higher
than that merited by your total points. No point adjustments will be made for class participation or
other subjective factors.

Credit/no credit option (P/Z) - None Available

Your assignments are due on time. Any assignment or mailed-in examination that is one to five days
late will be marked down one letter grade. Any assignment or mailed-in examination that is turned in
later than five days will not be accepted and will be recorded in my grade book as “non-
participating” and you can be withdrawn from class. (See final grade options.)

Note to students: Keep a copy of everything that you submit. If your work is lost you can submit
your copy for grading. If you do not receive your certificate of completion or results within two or
three weeks after submitting it, please contact your instructor.

We expect every student to produce his/her original, independent work. Any student whose work
indicates a violation of the Academic Misconduct Policy (cheating, plagiarism) can expect penalties
as specified in the Student Handbook, which is available through Student Services; contact them at
(928) 468-0665.

Course Objective: At the end of this course, the student will be able to understand and describe
pesticides, pesticide safety techniques, safe pesticide application, proper pesticide safety
equipment, various pesticide chemical treatments, the Hazard Communication rule and the Worker
Protection Standard.

11
Pesticide Safety Training Course®© 5/1/2022 www.abctlc.com


mailto:info@tlch2o.com
http://www.abctlc.com

Educational Mission
The educational mission of TLC is:

To provide TLC students with comprehensive and ongoing training in the theory and skills needed

for the pesticide application field,

To provide TLC students opportunities to apply and understand the theory and skills needed for

pesticide application certification,

To provide opportunities for TLC students to learn and practice pesticide application skills with
members of the community for the purpose of sharing diverse perspectives and experience,

To provide a forum in which students can exchange experiences and ideas related to pesticide

application,

To provide a forum for the collection and dissemination of current information related to pesticide
application education, and to maintain an environment that nurtures academic and personal growth.

10% OF BEE
AND
BUTTERFLY

ABOUT 1/3 OF BEES AND BUTTERFLY POPULATIONS ARE DECLINING ENDANGERED

SPECIES ARE

CONTRIBUTING FACTORS TO THE DECLINE OF POLLINATORS:

Pl
—

s

T LAND USE CHANGES |
AND LOSS OF HABITATS PESTICIDE

—
INTENSIVE AGRICULTURAL
MANGEMENT AND

PESTICIDE USE

CLIMATE CHANGES

[ENVIRONMENTAL POLLUTION]|

INVASIVE SPECIES
AND DISEASES

VERGE OF EXTINCTION FOR POLLINATORS

Learning
College
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Common Abbreviations for Pesticide Formulations

A= Aerosol MTF= Multiple temperature formulation

AF= Aqueous flowable P = Pellets

AS= Aqueous solution or aqueous suspension PS= Pellets

B = Bait RTU= Ready-to-use

C= Concentrate S= Solution

CM= Concentrate mixture SD= Soluble dust

CG = Concentrate granules SG = Soluble granule

D= Dust SP = Soluble powder or soluble packet

DF= Dry flowables ULV = Ultra low volume

DS= Soluble dust ULW = Ultra low weight or ultra-low wettable
E= Emulsifiable concentrate W = Wettable powder

EC= Emulsifiable concentrate WDG = Water-dispersible granules

F= Flowable (liquid) WP = Wettable powder

G = Granules WS= Water soluble

GL= Gel WSG = Water-soluble granules

L= Liquid (flowable) WSL= Water-soluble liquid

LC= Liquid concentrate or low concentrate WSP = Water-soluble powder or water-soluble
LV = Low volatile packet

M= Microencapsulated
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Acronyms/Abbreviations

The following list presents some acronyms and abbreviations used in this document.
The Glossary contains a more complete list.

ANSI: American National Standards Institute

APEC: Asia-Pacific Economic Cooperation

ASTM: American Society of Testing and Materials

CA: Competent Authority

CAS: Chemical Abstract Service

CBI: Confidential Business Information

CFR: Code of Federal Regulations

CG/HCCS: Coordinating Group for the Harmonization of Chemical Classification Systems
CPSC: Consumer Product Safety Commission

DOT: Department of Transportation

EINECS: European Inventory of Existing Commercial Chemical Substances
EPA: Environmental Protection Agency

EU: European Union

FIFRA: Federal Insecticide, Fungicide and Rodenticide Act

GHS: Globally Harmonized System of Classification and Labeling of Chemicals
HCS: Hazard Communication Standard

IARC: International Agency for the Research on Cancer

IFCS: International Forum on Chemical Safety

ILO: International Labor Organization

IOMC: Inter-organization Program on the Sound Management of Chemicals
ISO: International Standards Organization

IUPAC: International Union of Pure and Applied Chemistry

LDso: Lethal dose 50mg/kg: Milligram per kilogram

MSDS: Material Safety Data Sheet

NAFTA: North American Free Trade Agreement

OSHA: Occupational Safety and Health Administration

OECD: The Organization for Economic Cooperation and Development

QSARs: Quantitative Structure-Activity Relationships

SDS: Safety Data Sheet

SME: Small and medium sized enterprises

TFHCL: Task Force on the Harmonization of Classification and Labeling
TSCA: Toxic Substances Control Act

UN: United Nations

UNCED: United Nations Conference on Environment and Development
UNCETDG: United Nations Committee of Experts on the Transport of Dangerous Goods
UNCETDG/GHS: United Nations Committee of Experts on the Transport of Dangerous Goods and
on the Globally Harmonized System of Classification and Labeling of Chemicals
UNITAR: United Nations Institute for Training and Research

WG: work group

WHMIS: Workplace Hazardous Materials Information System

WSSD: World Summit on Sustainable Development
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Topic 1 - Pesticide Safety Introduction

Topic 1 - Section Focus: You will learn the basics of pesticides, pesticide classification and safety
procedures. At the end of this section, the student will be able to understand and describe pesticide
and pesticide safety techniques. There is a post quiz at the end of this section to review your
comprehension and a final examination in the Assignment for your contact hours

Topic Scope: Pesticides are chemicals that are used to eliminate pests and protect crops. The four
most common pesticides are: insecticides to control insects, herbicides to control weeds, fungicides
to control plant diseases, and rodenticides/pesticides to control other pests such as rodents and
birds. Because pesticides are poisonous, they can be extremely dangerous to humans and the
environment. Before applying commercial pesticides always consider your safety, the safety of
others, and the safety of the environment.

Anyone involved in structural Pest Control (PCAs) or Agricultural Pest Management (Workers and
Handlers) also needs to be trained to identify the appropriate control measures and should have an
awareness of how the chemicals used can affect others and the environment. This knowledge may
require communication and notification to affected persons, or restricted access to areas that have
been treated. Much of this course will come from the EPA’s Agricultural Worker Protection Standard
(WPS) but it is an excellent standard for structural pesticide usage.
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The EPA’s Worker Protection Standard is aimed at reducing the risk of pesticide poisoning and injury
among agricultural workers and pesticide handlers. The standard requires employers to provide
protection to workers from potential exposure, provide training on pesticide safety, and mitigate any
pesticide exposures that may occur.

Authors’ Introduction

The authors’ intent is to emphasize the importance of proper safety in dealing, handling or applying
various pesticides and the dangers to the applicator and to the environment. The authors are
pesticide applicators and will have an emphasis of the dangers of pesticides from a pesticide
applicator’s viewpoint. We have seen too many pesticide related injuries and illnesses because of a
lack of safety training and proper personal protection equipment, especially respiratory protection
and medical surveillance and fit testing. Many of these illnesses do not occur for several years or
decades after the usage of the pesticides.

Our viewpoint on pesticide application is that in general, most applicators do not use proper pesticide
safety procedures during application. Our focus is to emphasize the importance of properly dealing
or applying these toxic chemicals in order to save the applicator’s health in the long run of their career
and to minimize environmental damage from not following the label’s instruction or federal laws.

We will start with the basics of pesticides and move on to pesticide safety. There will be several
areas of concern and the author will try to address many of these however, pesticides, application
methods, laws and other complexities are too vast for one course to cover. The authors will provide
tradenames of many different pesticide products but does not endorse any of these products for
sale. Do not follow the authors’ suggestions or experiences but always follow the pesticide label's
instruction and the federal and state rule regarding pesticide applications.
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ORGANOPHOSPHATE
PESTICIDES (OP)

TYPES OF
CHEMICAL
PESTICIDES

PYRETHROID
PESTICIDES (PP)

TYPES OF PESTICIDES DIAGRAM #1

Pesticide Definition

Pesticides are substances that are meant to control pests, including weeds. The term pesticide
includes all of the following: herbicide, insecticides (which may include insect growth regulators,
termiticides, etc.) nematicide, molluscicide, piscicide, avicide, rodenticide, bactericide, insect
repellent, animal repellent, antimicrobial, fungicide and disinfectant (antimicrobial).

Most common of these products are herbicides that account for approximately 80% of all pesticide
use. Most pesticides are intended to serve as plant protection products (also known as crop
protection products), which in general, protect plants from weeds, fungi, or insects.

In general, a pesticide is a chemical or biological agent (such as a virus, bacterium, or fungus) that
deters, incapacitates, kills, or otherwise discourages pests. Target pests can include insects, plant
pathogens, weeds, mollusks, birds, mammals, fish, nematodes (roundworms), and microbes that
destroy property, cause nuisance, or spread disease, or are disease vectors. Along with these
benefits, pesticides also have drawbacks, such as potential toxicity to humans and other species.

Insecticide Definition

An insecticide is a pesticide used against insects. They include ovicides and larvicides used against
the eggs and larvae of insects respectively. The use of insecticides is believed to be one of the major
factors behind the increase in agricultural productivity in the 20th century. Nearly all insecticides
have the potential to significantly alter ecosystems; many are toxic to humans; and others are
concentrated in the food chain.
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Exposure Limits Introduction

Information on the pesticide chemical's exposure limits—how much of the chemical it is believed you
can safely be exposed to over time--may be given as:

PEL—Permissible Exposure Limit set by OSHA. To explain it simply, it's the averaged maximum
concentration of the chemical in the air to which OSHA believes a person can be exposed repeatedly
without developing health problems. The PEL is generally expressed in parts per million (ppm).
Concentrations at or above the PEL make respiratory protection mandatory.

TLV—Threshold Limit Value, recommended by the American Conference of Governmental Industrial
Hygienists. To explain it simply, it's the average maximum air concentration of the chemical that a
worker may be repeatedly exposed to without adverse effect. Unlike the PEL, this is a
recommendation rather than a mandatory limit. The SDS may also provide other exposure limits
used or recommended by the chemical manufacturer or importer.

Reading the Pesticide Label

The pesticide label is your best guide to using pesticides safely and effectively. The directions on the
label are there primarily to help you achieve “maximum” benefits—the pest control that you desire—
with “minimum” risk. Both depend on following label directions and correctly using the pesticide.

Read the label. Read the label before buying the pesticide. Read the label before mixing or using
the pesticide each time, and read the label before storing or disposing of the pesticide. Do not trust
your memory. You may have forgotten part of the label instructions or they may have changed. Use
of any pesticide in any way that is not consistent with label directions and precautions is illegal. It
may also be ineffective and, even worse, dangerous.

Co
PESTICIDES
I . 1
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(bio-pesticides) (chemical)
|
1 | |
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Common Kinds of Pesticides and their Function

Algaecides
Control algae in lakes, canals, swimming pools, water tanks, and other sites.

Antifouling agents
Kill or repel organisms that attach to underwater surfaces, such as boat bottoms.

Antimicrobials
Kill microorganisms (such as bacteria and viruses).

Attractants
Attract pests (for example, to lure an insect or rodent to a trap). (However, food is not considered a
pesticide when used as an attractant.)

Biocides
Kill microorganisms.

Disinfectants and sanitizers
Kill or inactivate disease-producing microorganisms on inanimate objects.

Fungicides
Kill fungi (including blights, mildews, molds, and rusts).

Fumigants
Produce gas or vapor intended to destroy pests in buildings or soil.

Herbicides
Kill weeds and other plants that grow where they are not wanted.

Insecticides
Kill insects and other arthropods.

Miticides (also called acaricides)
Kill mites that feed on plants and animals.

Microbial pesticides
Microorganisms that kill, inhibit, or out compete pests, including insects or other microorganisms.

Molluscicides
Kill snails and slugs.

Nematicides
Kill nematodes (microscopic, worm-like organisms that feed on plant roots).

Ovicides
Kill eggs of insects and mites.
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Pesticides and Functions

Pheromones
Biochemicals used to disrupt the mating behavior of insects.

Repellents
Repel pests, including insects (such as mosquitoes) and birds.

Rodenticides
Control mice and other rodents.

The term pesticide also includes these substances:
Defoliants
Cause leaves or other foliage to drop from a plant, usually to facilitate harvest.

Desiccants
Promote drying of living tissues, such as unwanted plant tops.

Insect Growth Regulators
Disrupt the molting, maturity from pupal stage to adult or other life processes of insects.

Plant Growth Regulators
Substances (excluding fertilizers or other plant nutrients) that alter the expected growth, flowering,
or reproduction rate of plants.

These common products are considered pesticides.
o Cockroach sprays and baits
Flea and tick sprays, powders, and pet collars.
Insect repellents for personal use.
Kitchen, laundry, and bath disinfectants and sanitizers.
Products that kill mold and mildew.
Rat and other rodent poisons.
Some lawn and garden products, such as weed Killers.
Some swimming pool chemicals like chlorine.
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Pesticide Posioning Signs and Symptoms

Acute Exposure for Insecticide Active Ingredients

Active Ingredient

Acephate (organophosphate)

Aldicarb (N-methyl carbamate)

Brand
Name

Orthene

Temik

Signs and Symptoms

Headache, excessive salivation and tearing,
muscle twitching, nausea, diarrhea.
Respiratory depression, seizures, loss of
consciousness. Pinpoint pupils.

Malaise, muscle weakness, dizziness,
sweating. Headache, salivation, nausea,
vomiting, abdominal pain, diarrhea. Nervous
system depression, pulmonary edema in
serious cases.

Carbaryl (N-methyl carbamate)

Sevin

Malaise, muscle weakness, dizziness,
sweating. Headache, salivation, nausea,
vomiting, abdominal pain, diarrhea. Nervous
system depression, pulmonary edema in
serious cases.

Chlorpyrifos (organophosphate)

Dursban

Headache, excessive salivation and tearing,
muscle twitching, nausea, diarrhea.
Respiratory depression, seizures, loss of
consciousness. Pinpoint pupils.

Endosulfan (organochlorine)

Malathion (organophosphate)

Methyl Parathion
(organophosphate)

Phosmet (organophosphate)

Thiodan

Cythion

Penncap-M

Imidan

Itching, burning, tingling of skin. Headache,
dizziness, nausea, vomiting, lack of
coordination, tremor, mental confusion.
Seizures, respiratory depression, coma.

Headache, excessive salivation and tearing,
muscle twitching, nausea, diarrhea.
Respiratory depression, seizures, loss of
consciousness. Pinpoint pupils.

Headache, excessive salivation and tearing,
muscle twitching, nausea, diarrhea.
Respiratory depression, seizures, loss of
consciousness. Pinpoint pupils.

Headache, excessive salivation and tearing,
muscle twitching, nausea, diarrhea.
Respiratory depression, seizures, loss of
consciousness. Pinpoint pupils.

Pyrethrins (natural origin)

Irritating to skin and upper respiratory tract.
Contact dermatitis and allergic reactions--
asthma.
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Pyrethroids (synthetic
pyrethrin)

Cypermethrin,
permethrin

Abnormal facial sensation, dizziness,
salivation, headache, fatigue, vomiting,
diarrhea. Irritability to sounds or touch.
Seizures, numbness.

DO NOT SPLASH

T

POUR WITH CARE NOT TO SPLASH
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Pesticide Applicators Must Think About These Concerns:

o Where will the pesticide go after it leaves its container or application equipment?
o What effects could it have on those non-target sites it may reach?
e What can | do to minimize harmful effects?

Types of Pesticide Spectrums

Broad-Spectrum

A pesticide that is effective against many pest. An example of a broad-spectrum pesticide is methyl
bromide, which is designed to control pests ranging from small insects and pathogens to larger
weeds and rodents. The pesticide can be injected into the ground to kill organisms in the soil that
might harm the plant while it is growing. It can also be pumped into warehouses or barns to kill pests
that could harm the plant during storage or transport for sale.

Narrow-Spectrum AKA Target-Spectrum

Developed to kill specific organism types. An example of a narrow-spectrum pesticide is chitin
inhibitors, which are chemicals that interact with chitin, a component of the exoskeleton of insects.
This pesticide inhibits the development of chitin and will eventually result in the death of the insect.
The chitin inhibiting pesticide will only harm insects that have chitin in their exoskeletons and will not
affect other insects.

Pesticide Formulation Breakdown
1. The pesticide active ingredient that controls the target pest

2. The carrier, such as an organic solvent or mineral clay
3. Adjuvants, such as stickers and spreaders

Other ingredients, such as stabilizers, safeners, dyes, and chemicals that improve or enhance
pesticidal activity

Adjuvants - Primary Types
A pesticide adjuvant is broadly defined as any substance added to the spray tank, separate from the
pesticide formulation, that will improve the performance of the pesticide.

Diluent: A substance used to dilute something.

Fillers: A diluentin Powder form.

Spreaders: A substance that is added to assist even distribution over the target.

Surfactants: Chemicals that physically alter the surface tension of a spray droplet.

Wetting Agent: A chemical added that can be added to a liquid to reduce its surface tension and
make the chemical more effective in spreading over and penetrating surfaces.

Minor Purpose Adjuvants

A number of adjuvants for various special purposes exist for which there are only a few products
available in each category. For some of these types, there is disagreement among researchers as
to their effectiveness, circumstances under which they will be effective, and the concentrations that
may be needed to be effective.
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Categories of Agricultural Adjuvants

Activators Special Purpose
Spreaders Foliar nutrients
wetters Compatibility agents
Stickers Drift retardants
builders Foam retardants
extenders Buffers
Emulsifiers Inverting agents
dispersants Soil penetrants
suspending agents Stabilizing agents (UV filters)
Plant Penetrants Feeding stimulants
translocators Washing agents
Emulsifiable oils Sinking agents
activators Protectant binders
Wetter Spreaders

A spray drop must be able to wet the foliage and spread out or cover an area of the leaf for the
pesticide to perform its pest control function. In some situations, (very waxy or hairy leaves or
insufficient surfactant in the pesticide concentrate formulation), additional adjuvant is needed for
good coverage. Too much surfactant may permit runoff or loss of deposit rather than increasing
coverage.

Stickers

A sticker can perform three types of functions. It can increase the adhesion or "stickiness" of solid
particles that otherwise might be easily dislodged from a leaf surface, sort of glue them on as it were.
It can also reduce evaporation of the pesticide.

Emulsifiable Oil Activators

Petroleum oils will enhance the penetration of some pesticides through the waxy layer of cuticle on
a leaf surface and thus increase the rate of penetration. Most herbicide activators are emulsifiable
light oils containing variable amounts of surfactants to emulsify the oil.

Buffers

Some water used for diluting pesticide formulations is alkaline (high pH). If the pH is sufficiently high
and the pesticide is subject to degradation by alkaline hydrolysis, it may be necessary to lower the
pH of the mix water. If the pesticide is alkaline labile but poorly water soluble, the formulation colloids
will provide some protection from hydrolysis in the spray.

Inverting Agents

These are special emulsifiers that can invert an oil/water emulsion (the usual type in pesticide
formulations) to a water/oil emulsion, or invert emulsion that is very viscous or "mayonnaise-like".
This requires special application equipment and is effective in reducing drift.

Inert Ingredients

Pesticide products contain at least one active ingredient and other intentionally added inert
ingredients. Called “inert ingredients” by the federal law, they are combined with active ingredients
to make a pesticide product. Inerts are chemicals, compounds, and other substances, including
common food commaodities (e.g., certain edible oils, spices, herbs) and some natural materials (e.g.,
beeswax, cellulose).
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Pesticide - Primary Characteristics

Solubility

Is a measure of the ability of a pesticide to dissolve in a solvent, usually water. Highly soluble
pesticides dissolve easily in water. They are more likely to move with surface water in runoff or by
leaching down through the soil than less soluble pesticides.

Adsorption

Measure how well a pesticide sticks to soil particles. It occurs because of the attraction between the
chemical and soil particles. Typically, oil-soluble pesticides are more attracted to clay particles and
organic matter in soil than water-soluble pesticides. Also, pesticide molecules with a positive (+)
charge are tightly adsorbed to negatively (-) charged soil particles. A pesticide that adsorbs to soil
particles is less likely to move from the spray site than one that does not adsorb tightly to soil.

Persistence

Is the ability of a pesticide to remain present and active in its original form for a long time before
breaking down. Persistence is described in terms of half-life: the time needed for 50% of the chemical
to break down (degrade). The longer the half-life, the more persistent the pesticide.

Residue

The amount of pesticide that remains in the environment after an application or a spill. A residue is
desirable when it provides long-term pest control and reduces the need for repeated applications.
However, some persistent pesticides can harm sensitive plants or animals, including humans.
Therefore, it is especially important to prevent persistent pesticides from moving offsite through
improper handling, application, drift, leaching, or runoff.

Pesticide Medias — Primary Delivery Systems

Liquid Formulations

Liquid formulations are generally mixed with water, but in some instances labels may permit the use
of crop oil, diesel fuel, kerosene, or some other light oil as a carrier. This section will present more
detailed information about the common liquid pesticide formulations.

Aerosols (A)

These formulations contain one or more active ingredients and a solvent. Most aerosols contain a
low percentage of active ingredients. There are two types of aerosol formulations: the ready-to-use
type commonly available in pressurized, sealed containers and those products used in electric- or
gasoline-powered aerosol generators that release the formulation as a “smoke” or “fog.”

Liquid Baits

An increasing number of insecticides and rodenticides are being formulated as liquid baits. Liquid
rodenticides are mixed with water and placed in bait stations designed for these products. They have
two major benefits. Liquid rodenticides are effective in controlling rodents, especially rats, in areas
where they cannot find water. They are also effective in areas of poor sanitation where readily
available food renders traditional baits ineffective.
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Dry or Solid Formulations

Dry formulations can be divided into two types: ready-to-use and concentrates that must be mixed
with water to be applied as a spray. This section will present more detailed information about the
common dry or solid pesticide formulations. Dusts (D) Most dust formulations are ready to use and
contain a low percentage of active ingredients (usually 10% or less by weight), plus a very fine, dry
inert carrier made from talc, chalk, clay, nut hulls, or volcanic ash. The size of individual dust particles
varies.

Granules (G)

Granular formulations are similar to dust formulations except granular particles are larger and
heavier. The coarse particles are made from materials such as clay, corncobs, or walnut shells. The
active ingredient either coats the outside of the granules or is absorbed into them. The amount of
active ingredient is relatively low, usually ranging from less than 1 to 15 percent by weigh.

Wettable Powders (WP or W)

Wettable powders are dry, finely ground formulations that look like dusts. They usually must be mixed
with water for application as a spray. A few products, however, may be applied either as a dust or
as a wettable powder; the choice is left to the applicator. Wettable powders contain 5%—95% active
ingredient by weight, usually 50% or more. The particles do not dissolve in water. They settle out
quickly unless constantly agitated to keep them suspended.

Water-Dispersible Granules (WDG) or Dry Flowables (DF)

Water-dispersible granules, also known as dry flowables, are like wettable powders except instead
of being dust-like; they are formulated as small, easily measured granules. Water-dispersible
granules must be mixed with water to be applied. Once in water, the granules break apart into fine
particles similar to wettable powders. The formulation requires constant agitation to keep them
suspended in water. The percentage of active ingredient is high, often as much as 90 percent by
weight.
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Soluble Powders (SP or WSP)

Soluble powder formulations look like wettable powders. However, when mixed with water, soluble
powders dissolve readily and form a true solution. After they are mixed thoroughly, no additional
agitation is necessary. The amount of active ingredient in soluble powders ranges from 15% to 95%
by weight; it usually is more than 50%. Soluble powders have all the advantages of wettable powders
and none of the disadvantages except the inhalation hazard during mixing. Few pesticides are
available in this formulation because few active ingredients are readily soluble in water.

Water-Soluble Packets (WSB or WSP)

Water-soluble packets reduce the mixing and handling hazards of some highly toxic pesticides.
Manufacturers package precise amounts of wettable powder or soluble powder formulations in a
special type of plastic bag. When you drop these bags into a filled spray tank, they dissolve and
release their contents to mix with the water.

Fumigants

Fumigants are pesticides that form gases or vapors toxic to plants, animals, and microorganisms.
Some active ingredients are formulated, packaged, and released as gases; others are liquids when
packaged under high pressure and change to gases when they are released. Other active
ingredients are volatile liquids when enclosed in an ordinary container and, therefore, are not
formulated under pressure. Others are solids that release gases when applied under conditions of
high humidity or in the presence of water vapor.

Ultra-Low Volume (ULV)

These concentrates may approach 100% active ingredient. They are designed to be used “as is” or
to be diluted with only small quantities of a specified carrier. They are used at rates of no more than
1/2 gallon per acre. These special purpose formulations are used mostly in outdoor applications,
such as in agricultural, forestry, ornamental, and mosquito control programs.

Pesticides are Broken Down or Degraded by:

1. Chemical degradation usually involves a chemical reaction with water; it does not involve
living organisms.

2. Microbial action is the breakdown of chemicals by soil microorganisms, such as fungi or
bacteria.

3. Photodegradation is the breakdown of chemicals in reaction to sunlight.

4. Volatility is the tendency of a pesticide to turn into a gas or vapor. Some are more volatile
than others. The chance of volatilization increases as temperatures and wind increase. Also,
volatility is more likely under conditions of low relative humidity because evaporation
increases in drier conditions.
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Pesticide Components Sub-Section

The conventional approach was probably the first to be employed, since it is comparatively easy to
destroy weeds by burning them or plowing them under, and to kill larger competing herbivores, such
as crows and other birds eating seeds. Techniques such as crop rotation, companion planting (also
known as intercropping or mixed cropping), and the selective breeding of pest-resistant cultivars
have a long history. Pest control is at least as old as agriculture, as there has always been a need
to keep crops free from pests. In order to maximize food production, it is advantageous to protect
crops from competing species of plants, as well as from herbivores competing with humans.

Chemical pesticides date back 4,500 years, when the Sumerians used sulfur compounds as
insecticides. The Rig Veda, which is about 4,000 years old, also mentions the use of poisonous
plants for pest control. It was only with the industrialization and mechanization of agriculture in the
18th and 19th century, and the introduction of the insecticides pyrethrum and derris that chemical
pest control became widespread. In the 20th century, the discovery of several synthetic insecticides,
such as DDT, and herbicides boosted this development.

Chemical pest control is still the predominant type of pest control today, although its long-term effects
led to a renewed interest in traditional and biological pest control towards the end of the 20th century.

All pesticides sold or distributed in the United States must be registered by EPA, based on scientific
studies showing that they can be used without posing unreasonable risks to people or the
environment. Because of advances in scientific knowledge, the law requires that pesticides which
were first registered before November 1, 1984, be reregistered to ensure that they meet today's more
stringent standards.

In evaluating pesticides for reregistration, EPA obtains and reviews a complete set of studies from
pesticide producers, describing the human health and environmental effects of each pesticide. The
Agency develops any mitigation measures or regulatory controls needed to effectively reduce each
pesticide's risks. EPA then reregisters pesticides that can be used without posing unreasonable risks
to human health or the environment. When a pesticide is eligible for reregistration, EPA explains the
basis for its decision in a Reregistration Eligibility Decision (RED) document.

Chemical Pesticides
Some examples of chemically-related pesticides follow. Other examples are available in sources
such as Recognition and Management of Pesticide Poisonings.

Organophosphate Pesticides - These pesticides affect the nervous system by disrupting the
enzyme that regulates acetylcholine, a neurotransmitter. Most organophosphates are insecticides.
They were developed during the early 19th century, but their effects on insects, which are similar to
their effects on humans, were discovered in 1932. Some are very poisonous (they were used in
World War Il as nerve agents). However, they usually are not persistent in the environment.

Carbamate Pesticides affect the nervous system by disrupting an enzyme that regulates
acetylcholine, a neurotransmitter. The enzyme effects are usually reversible. There are several
subgroups within the carbamates.

Organochlorine Insecticides were commonly used in the past, but many have been removed from
the market due to their health and environmental effects and their persistence (e.g. DDT and
chlordane).
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Pyrethroid Pesticides were developed as a synthetic version of the naturally occurring pesticide
pyrethrin, which is found in chrysanthemums. They have been modified to increase their stability in
the environment. Some synthetic pyrethroids are toxic to the nervous system.
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Biopesticide Introduction

Biopesticides are certain types of pesticides derived from such natural materials as animals, plants,
bacteria, and certain minerals. For example, canola oil and baking soda have pesticidal applications
and are considered biopesticides. At the end of 2001, there were approximately 195 registered
biopesticide active ingredients and 780 products. Biopesticides fall into three major classes:

(1) Microbial pesticides consist of a microorganism (e.g., a bacterium, fungus, virus or protozoan)
as the active ingredient. Microbial pesticides can control many different kinds of pests, although each
separate active ingredient is relatively specific for its target pest[s]. For example, there are fungi that
control certain weeds, and other fungi that kill specific insects.

The most widely used microbial pesticides are subspecies and strains of Bacillus thuringiensis, or
Bt. Each strain of this bacterium produces a different mix of proteins, and specifically kills one or a
few related species of insect larvae. While some Bt's control moth larvae found on plants, other Bt's
are specific for larvae of flies and mosquitoes. The target insect species are determined by whether
the particular Bt produces a protein that can bind to a larval gut receptor, thereby causing the insect
larvae to starve.

(2) Plant-Incorporated-Protectants (PIPs) are pesticidal substances that plants produce from
genetic material that has been added to the plant. For example, scientists can take the gene for the
Bt pesticidal protein, and introduce the gene into the plant's own genetic material. Then the plant,
instead of the Bt bacterium, manufactures the substance that destroys the pest. The protein and its
genetic material, but not the plant itself, are regulated by the EPA.

(3) Biochemical pesticides Biochemical pesticides are naturally occurring substances that control
pests by non-toxic mechanisms. Conventional pesticides, by contrast, are generally synthetic
materials that directly kill or inactivate the pest. Biochemical pesticides include substances, such as
insect sex pheromones that interfere with mating as well as various scented plant extracts that attract
insect pests to traps. Because it is sometimes difficult to determine whether a substance meets the
criteria for classification as a biochemical pesticide, the EPA has established a special committee to
make such decisions.

What are the advantages of using biopesticides?

Biopesticides are usually inherently less toxic than conventional pesticides. Biopesticides generally
affect only the target pest and closely related organisms, in contrast to broad spectrum, conventional
pesticides that may affect organisms as different as birds, insects, and mammals.

Biopesticides often are effective in very small quantities and often decompose quickly, thereby
resulting in lower exposures and largely avoiding the pollution problems caused by conventional
pesticides. When used as a component of Integrated Pest Management (IPM) programs,
biopesticides can greatly decrease the use of conventional pesticides, while crop yields remain high.
To use biopesticides effectively, however, users need to know a great deal about managing pests.
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How does the EPA encourage the development and use of biopesticides?

In 1994, the Biopesticides and Pollution Prevention Division was established in the Office of Pesticide
Programs to facilitate the registration of biopesticides. This Division promotes the use of safer
pesticides, including biopesticides, as components of IPM programs. The Division also coordinates
the Pesticide Environmental Stewardship Program (PESP). Since biopesticides tend to pose fewer
risks than conventional pesticides, the EPA generally requires much less data to register a
biopesticide than to register a conventional pesticide. In fact, new biopesticides are often registered
in less than a year, compared with an average of more than 3 years for conventional pesticides.

While biopesticides require less data and are registered in less time than conventional pesticides,
the EPA always conducts rigorous reviews to ensure that pesticides will not have adverse effects on
human health or the environment. For the EPA to be sure that a pesticide is safe, the Agency requires
that registrants submit a variety of data about the composition, toxicity, degradation, and other
characteristics of the pesticide.

Pest Control Devices

What about pest control devices?

The EPA also has a role in regulating devices used to control pests. More specifically, a "device” is
any instrument or contrivance (other than a firearm) intended for trapping, destroying, repelling, or
mitigating any pest. A black light trap is an example of a device. Unlike pesticides, EPA does not
require devices to be registered with the Agency. Devices are subject to certain labeling, packaging,
record keeping, and import/export requirements, however.

What is not a pesticide? The U.S. definition of pesticides is quite broad, but it does have
some exclusions:

e Drugs used to control diseases of humans or animals (such as livestock and pets) are not
considered pesticides; such drugs are regulated by the Food and Drug Administration.

o Fertilizers, nutrients, and other substances used to promote plant survival and health are not
considered plant growth regulators and thus are not pesticides.

e Biological control agents, except for certain microorganisms, are exempted from regulation
by the EPA. (Biological control agents include beneficial predators such as birds or ladybugs
that eat insect pests.)

e Products which contain certain low-risk ingredients, such as garlic and mint oil, have been
exempted from Federal registration requirements, although State regulatory requirements
may still apply. For a list of ingredients which may be exempt, and a discussion of allowable
label claims for such products, see the EPA's Pesticide Registration Notice 2000-6, "Minimum
Risk Pesticides Exempted under FIFRA Section 25(b)."
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Integrated Pest Management (IPM) is an effective and environmentally sensitive approach to pest
management that relies on a combination of common-sense practices.
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IPM programs use current, comprehensive information on the life cycles of pests and their interaction
with the environment. This information, in combination with available pest control methods, is used
to manage pest damage by the most economical means, and with the least possible hazard to
people, property, and the environment.

The IPM approach can be applied to both agricultural and non-agricultural settings, such as the
home, garden, and workplace. IPM takes advantage of all appropriate pest management options
including, but not limited to, the judicious use of pesticides. In contrast, organic food production
applies many of the same concepts as IPM but limits the use of pesticides to those that are produced
from natural sources, as opposed to synthetic chemicals.

IPM is not a single pest control method but, rather, a series of pest management evaluations,
decisions and controls. In practicing IPM, growers who are aware of the potential for pest infestation
follow a four-tiered approach.

The four steps include:

Set Action Thresholds

Before taking any pest control action, IPM first sets an action threshold, a point at which pest
populations or environmental conditions indicate that pest control action must be taken. Sighting a
single pest does not always mean control is needed. The level at which pests will either become an
economic threat is critical to guide future pest control decisions.
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Monitor and Identify Pests

Not all insects, weeds, and other living organisms require control. Many organisms are innocuous,
and some are even beneficial. IPM programs work to monitor for pests and identify them accurately,
so that appropriate control decisions can be made in conjunction with action thresholds. This
monitoring and identification removes the possibility that pesticides will be used when they are not
really needed or that the wrong kind of pesticide will be used.

Prevention

As a first line of pest control, IPM programs work to manage the crop, lawn, or indoor space to
prevent pests from becoming a threat. In an agricultural crop, this may mean using cultural methods,
such as rotating between different crops, selecting pest-resistant varieties, and planting pest-free
rootstock. These control methods can be very effective and cost-efficient and present little to no risk
to people or the environment.

Control

Once monitoring, identification, and action thresholds indicate that pest control is required, and
preventive methods are no longer effective or available, IPM programs then evaluate the proper
control method both for effectiveness and risk. Effective, less risky pest controls are chosen first,
including highly targeted chemicals, such as pheromones to disrupt pest mating, or mechanical
control, such as trapping or weeding. If further monitoring, identifications and action thresholds
indicate that less risky controls are not working, then additional pest control methods would be
employed, such as targeted spraying of pesticides. Broadcast spraying of non-specific pesticides is
a last resort.
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Six Basic Components

An IPM system is designed around six basic components: The US Environmental Protection
Agency has a useful set of IPM principles.

1. Acceptable Pest Levels: The emphasis is on control, not eradication. IPM holds that wiping out
an entire pest population is often impossible, and the attempt can be economically expensive,
environmentally unsafe, and frequently unachievable. IPM programs first work to establish
acceptable pest levels, called action thresholds, and apply controls if those thresholds are crossed.
These thresholds are pest and site specific, meaning that it may be acceptable at one site to have a
weed such as white clover, but at another site it may not be acceptable. By allowing a pest population
to survive at a reasonable threshold, selection pressure is reduced. This stops the pest gaining
resistance to chemicals produced by the plant or applied to the crops. If many of the pests are killed
then any that have resistance to the chemical will form the genetic basis of the future, more resistant,
population. By not killing all the pests there are some un-resistant pests left that will dilute any
resistant genes that appear.

2. Preventive Cultural Practices: Selecting varieties best for local growing conditions, and
maintaining healthy crops, is the first line of defense, together with plant quarantine and 'cultural
techniques' such as crop sanitation (e.g. removal of diseased plants to prevent spread of infection).

3. Monitoring: Regular observation is the cornerstone of IPM. Observation is broken into two steps,
first; inspection and second; identification. Visual inspection, insect and spore traps, and other
measurement methods and monitoring tools are used to monitor pest levels. Accurate pest
identification is critical to a successful IPM program. Record-keeping is essential, as is a thorough
knowledge of the behavior and reproductive cycles of target pests. Since insects are cold-blooded,
their physical development is dependent on the temperature of their environment. Many insects have
had their development cycles modeled in terms of degree days. Monitor the degree days of an
environment to determine when is the optimal time for a specific insect's outbreak.

4. Mechanical Controls: Should a pest reach an unacceptable level, mechanical methods are the
first options to consider. They include simple hand-picking, erecting insect barriers, using traps,
vacuuming, and tillage to disrupt breeding.

5. Biological Controls: Natural biological processes and materials can provide control, with minimal
environmental impact, and often at low cost. The main focus here is on promoting beneficial insects
that eat target pests. Biological insecticides, derived from naturally occurring microorganisms (e.qg.:
Bt, entomopathogenic fungi and entomopathogenic nematodes), also fit in this category.

6. Responsible Pesticide Use: Synthetic pesticides are generally only used as required and often
only at specific times in a pests life cycle. Many of the newer pesticide groups are derived from plants
or naturally occurring substances (e.g.: nicotine, pyrethrum and insect juvenile hormone analogues),
but the toxophore or active component may be altered to provide increased biological activity or
stability. Further 'biology-based' or 'ecological’ techniques are under evaluation.

Main Focus of IPM Programs

An IPM regime can be quite simple or sophisticated. Historically, the main focus of IPM programs
was on agricultural insect pests. Although originally developed for agricultural pest management,
IPM programs are now developed to encompass diseases, weeds, and other pests that interfere
with the management objectives of sites such as residential and commercial structures, lawn and
turf areas, and home and community gardens.
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IPM is applicable to all types of agriculture and sites such as residential and commercial structures,
lawn and turf areas, and home and community gardens.

Reliance on knowledge, experience, observation, and integration of multiple techniques makes IPM
a perfect fit for organic farming (sans artificial pesticide application). For large-scale, chemical-based
farms, IPM can reduce human and environmental exposure to hazardous chemicals, and potentially
lower overall costs of pesticide application material and labor.

1. Proper identification of pest - What is it?
Cases of mistaken identity may result in ineffective actions. If plant damage due to over-watering is
mistaken for fungal infection, spray costs can be incurred, and the plant is no better off.

2. Learn pest and host life cycle and biology.

At the time you see a pest, it may be too late to do much about it except maybe spray with a pesticide.
Often, there is another stage of the life cycle that is susceptible to preventative actions. For example,
weeds reproducing from last year's seed can be prevented with mulches. Also, learning what a pest
needs to survive allows you to remove these.

3. Monitor or sample environment for pest population - How many are here?

Preventative actions must be taken at the correct time if they are to be effective. For this reason,
once the pest is correctly identified, monitoring must begin before it becomes a problem. For
example, in school cafeterias where roaches may be expected to appear, sticky traps are set out
before school starts.

Traps are checked at regular intervals so populations can be monitored and controlled before they
get out of hand. Some factors to consider and monitor include: Is the pest present/absent? What is
the distribution - all over or only in certain spots? Is the pest population increasing or decreasing?

4. Establish action threshold (economic, health or aesthetic) - How many are too many?

In some cases, a certain number of pests can be tolerated. Soybeans are quite tolerant of defoliation,
so if there are a few caterpillars in the field and their population is not increasing dramatically, there
is not necessarily any action necessary.

Conversely, there is a point at which action must be taken to control cost. For the farmer, that point
is the one at which the cost of damage by the pest is more than the cost of control. This is an
economic threshold. Tolerance of pests varies also by whether or not they are a health hazard (low
tolerance) or merely a cosmetic damage (high tolerance in a non-commercial situation).

Different sites may also have varying requirements based on specific areas. White clover may be
perfectly acceptable on the sides of a tee box on a golf course, but unacceptable in the fairway where
it could cause confusion in the field of play.

5. Choose an appropriate combination of management tactics

For any pest situation, there will be several options to consider. Options include mechanical or
physical control, cultural controls, biological controls and chemical controls. Mechanical or physical
controls include picking pests off plants, or using netting or other material to exclude pests such as
birds from grapes or rodents from structures. Cultural controls include keeping an area free of
conducive conditions by removing or storing waste properly, removing diseased areas of plants
properly. Biological controls can be support either through conservation of natural predators or
augmentation of natural predators.
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Augmentative control includes the introduction of naturally occurring predators at either an inundative
or inoculative level. An inundative release would be one that seeks to inundate a site with a pest's
predator to impact the pest population. An inoculative release would be a smaller number of pest
predators to supplement the natural population and provide ongoing control.

Chemical controls would include horticultural oils or the application of pesticides such as insecticides
and herbicides. A Green Pest Management IPM program would use pesticides derived from plants,
such as botanicals, or other naturally occurring materials.

6. Evaluate results - How did it work?
Evaluation is often one of the most important steps. This is the process to review an IPM program
and the results it generated. Asking the following questions is useful:

Did actions have the desired effect? Was the pest prevented or managed to farmer satisfaction?
Was the method itself satisfactory? Were there any unintended side effects?
What can be done in the future for this pest situation?

Understanding the effectiveness of the IPM program allows the site manager to make modifications
to the IPM plan prior to pests reaching the action threshold and requiring action again.

Always follow label instructions and take steps to avoid exposure. If any exposures occur, be sure
to follow the First Aid instructions on the product label carefully. For additional treatment advice,
contact the Poison Control Center at 1-800-222-1222. If you wish to report a pesticide problem,
please call 1-800-858-7378.

NOTE: When pesticides are used, it is the applicator's legal responsibility to read and follow
directions on the product label. Not following label directions, even if they conflict with information
provided herein, is a violation of federal law.
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FOUR AREAS OF BIOLOGICAL PEST CONTROL
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Pesticide Organization — Chemical Families

GENERAL CLASSIFICATION
OF
PESTICIDES

CLASSIFICATION OF PESTICIDES DIAGRAM #1

Many pesticides can be grouped into chemical families. Prominent insecticide families include
organochlorines, organophosphates, and carbamates. Organochlorine hydrocarbons (e.g., DDT) could
be separated into dichlorodiphenylethanes, cyclodiene compounds, and other related compounds. They
operate by disrupting the sodium/potassium balance of the nerve fiber, forcing the nerve to transmit
continuously. Their toxicities vary greatly, but they have been phased out because of their persistence
and potential to bioaccumulate.

Chemical Types of Pesticides

e Organophosphate pesticides attack the nervous system of pests and disrupt the enzyme
that regulates acetylcholine action.

e Carbamate pesticides also disrupt the regulation of acetylcholine metabolism.

e Organochlorine pesticides were frequently used in the past, but many of them have been
banned because of their negative effects on health and environment.

e Pyrethroid pesticides are synthetic kinds of the natural pyrethrin and produce toxic effect on
the nervous system.

Biological Types of Pesticides
Biological types of pesticides come from natural sources such as plants, bacteria, animals, and
some minerals.
e Microbial pesticides comprise bacteria, viruses, fungi, and protozoans that kill, suppress, or
compete with pests.
e Biochemical pesticides such as pheromones and plant extracts are of natural origin and
control pests by nontoxic mechanisms.
e Plant incorporated protectants are produced by plants from genetic materials previously
introduced to the plant.

Biological control agents, except for certain microorganisms, are exempted from regulation by EPA.
(Biological control agents include beneficial predators such as birds or ladybugs that eat insect
pests.) Finally, EPA has also exempted certain other low-risk substances, such as cedar chips,
garlic, and mint oil.
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Organophosphate and Carbamates
e Organophosphate and carbamates largely replaced organochlorines. Both operate through
inhibiting the enzyme acetylcholinesterase, allowing acetylcholine to transfer nerve impulses
indefinitely and causing a variety of symptoms such as weakness or paralysis.

¢ Organophosphates are quite toxic to vertebrates and have in some cases been replaced by less
toxic carbamates.

e Thiocarbamate and dithiocarbamates are subclasses of carbamates. Prominent families of
herbicides include phenoxy and benzoic acid herbicides (e.g. 2,4-D), triazines (e.g., atrazine),
ureas (e.g., diuron), and Chloroacetanilides (e.g., alachlor). Phenoxy compounds tend to
selectively kill broad-leaf weeds rather than grasses. The phenoxy and benzoic acid herbicides
function similar to plant growth hormones, and grow cells without normal cell division, crushing
the plant's nutrient transport system. Triazines interfere with photosynthesis. Many commonly
used pesticides are not included in these families, including glyphosate.

Organophosphate Insecticides

Organophosphate insecticides include chlorpyrifos, diazinon, dimethoate, disulfoton,
malathion, methyl parathion, and ethyl parathion. The carbamate compounds include carbaryl,
carbofuran, methomyl, and oxamyl. Organophosphates and carbamates inhibit the enzyme
cholinesterase, causing a disruption of the nervous system. All life forms with cholinesterase
in their nervous system, such as insects, fish, birds, humans, and other mammals, can be
poisoned by these chemicals.

Seeking Medical Attention 1-800-222-1222

If you are having symptoms but are unsure if they are pesticide related, at least notify someone
in case your symptoms become worse. But when symptoms appear after contact with
pesticides, you should seek medical attention immediately. At this time, call the National
Poison Center at 1-800-222-1222 for guidance on the proper response to your symptoms.
This number will direct your call to the nearest poison center, which is staffed on a 24-hour
basis.

By their very nature, most pesticides create some risk of harm to humans, animals, or the
environment because they are designed to kill or otherwise adversely affect living organisms. At the
same time, pesticides are useful to society because of their ability to kill potential disease-causing
organisms and control insects, weeds, and other pests. In the United States, the Office of Pesticide
Programs of the Environmental Protection Agency is chiefly responsible for regulating pesticides.
Biologically-based pesticides, such as pheromones and microbial pesticides are becoming
increasingly popular and often are safer than traditional chemical pesticides.

Food and Drug Administration

The U.S. definition of pesticides is quite broad, but it does have some exclusions: Drugs used to
control diseases of humans or animals (such as livestock and pets) are not considered pesticides;
such drugs are regulated by the Food and Drug Administration. Fertilizers, nutrients, and other
substances used to promote plant survival and health are not considered plant growth regulators
and thus are not pesticides.
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Classes of Insecticides (Most of this section comes from the USEPA)

The classification of insecticides is done in several different ways:

» Contact insecticides are toxic to insects brought into direct contact. Efficacy is often related
to the quality of pesticide application, with small droplets (such as aerosols) often improving
performance.

» Inorganic insecticides are manufactured with metals and include arsenates, copper
compounds and fluorine compounds, which are now seldom used, and sulfur, which is
commonly used.

» Mode of action—how the pesticide kills or inactivates a pest—is another way of classifying
insecticides. Mode of action is important in predicting whether an insecticide will be toxic to
unrelated species, such as fish, birds and mammals.

» Natural insecticides, such as nicotine, pyrethrum and neem extracts are made by plants as
defenses against insects. Nicotine based insecticides have been barred in the U.S. since
2001 to prevent residues from contaminating foods.

» Organic insecticides are synthetic chemicals which comprise the largest numbers of
pesticides available for use today.

» Plant-Incorporated Protectants (PIP) are insecticidal substances produced by plants after
genetic modification. For instance, a gene that codes for a specific Baccilus thuringiensis
biocidal protein is introduced into a crop plant's genetic material. Then, the plant
manufactures the protein. Since the biocide is incorporated into the plant, additional
applications at least of the same compound are not required.

» Systemic insecticides are incorporated by treated plants. Insects ingest the insecticide while
feeding on the plants.

» Heavy metals, e.g. arsenic have been used as insecticides; they are poisonous and very
rarely used now by farmers.

Organochlorine Compounds

The insecticidal properties of the best known representative of this class of insecticides, DDT, was
made by the Swiss Scientist Paul Mdller. For this discovery, he was awarded the Nobel Prize for
Physiology or Medicine in 1948. DDT was introduced on the market in 1944. With the rise of the
modern chemical industry, it was possible to make chlorinated hydrocarbons. DDT works by opening
the sodium channels in the nerve cells of the insect. A number of the organochlorine pesticides have
been banned from most uses worldwide, and globally they are controlled via the Stockholm
Convention on persistent organic pollutants. These include: aldrin, chlordane, DDT, dieldrin, endrin,
heptachlor, mirex and toxaphene.

Penta or Pentachlorophenol

Penta or Pentachlorophenol (PCP) is an organochlorine compound used as a pesticide and a
disinfectant. First produced in the 1930s, it is marketed under many trade names. It can be found in
two forms: PCP itself or as the sodium salt of PCP, which dissolves easily in water.

In the past, PCP has been used as an herbicide, insecticide, fungicide, algaecide, disinfectant and
as an ingredient in antifouling paint. Some applications were in agricultural seeds (for nonfood uses),
leather, masonry, wood preservation, cooling tower water, rope and paper mill system. Its use has
been significantly declined due to the high toxicity of PCP and its slow biodegradation. There are two
general methods for preserving wood. The pressure process method involves placing wood in a
pressure-treating vessel where it is immersed in PCP and then subjected to applied pressure. In the
non-pressure process method, PCP is applied by spraying, brushing, dipping, and soaking.
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Utility companies save millions of dollars in replacement poles, because the life of these poles
increases from approximately 7 years for an untreated pole to about 35 years for a preservative-
treated pole.

PCP has been detected in surface waters and sediments, rainwater, drinking water, aquatic
organisms, soil, and food, as well as in human milk, adipose tissue, and urine. As PCP is generally
used for its properties as a biocidal agent, there is considerable concern about adverse ecosystem
effects in areas of PCP contamination.

Releases to the environment are decreasing as a result of declining consumption and changing use
methods. However, PCP is still released to surface waters from the atmosphere by wet deposition,
from soil by run off and leaching, and from manufacturing and processing facilities. PCP is released
directly into the atmosphere via volatilization from treated wood products and during production.
Finally, releases to the soil can be by leaching from treated wood products, atmospheric deposition
in precipitation (such as rain and snow), spills at industrial facilities and at hazardous waste sites.

Since the early 1980s, the purchase and use of PCP in the U.S has not been available to the general
public. Nowadays most of the PCP used in the U.S is restricted to the treatment of utility poles and
railroad ties. In the United States, any drinking water supply with a PCP concentration exceeding the
MCL, 1 ppb, must be notified by the water supplier to the public. Disposal of PCP and PCP
contaminated substances are regulated under RCRA as a F-listed hazardous waste.

Organophosphates

The next large class developed was the organophosphates, which bind to acetylcholinesterase and
other cholinesterases. This results in disruption of nerve impulses, killing the insect or interfering with
its ability to carry on normal functions. Organophosphate insecticides and chemical warfare nerve
agents (such as sarin, tabun, soman and VX) work in the same way. Organophosphates have an
accumulative toxic effect to wildlife, so multiple exposures to the chemicals amplify the toxicity.

Carbamates
Carbamate insecticides have similar toxic mechanisms to organophosphates, but have a much
shorter duration of action and are thus somewhat less toxic.

Organophosphates and Carbamates Pesticides

Organophosphates are phosphoric acid esters or thiophosphoric acid esters. When developed in the
1930s and 1940s, their original compounds were highly toxic to mammals. Organophosphates
manufactured since then are less toxic to mammals but toxic to target organisms, such as insects.
Malathion, dibrom, chlorpyrifos, temephos, diazinon and terbufos are organophosphates.
Carbamates are esters of N-methyl carbamic acid. Aldicarb, carbaryl, propoxur, oxamyl and
terbucarb are carbamates.

Although these pesticides differ chemically, they act similarly. When applied to crops or directly to
the soil as systemic insecticides, organophosphates and carbamates generally persist from only a
few hours to several months. However, they have been fatal to large numbers of birds on turf and in
agriculture, and negatively impacted breeding success in birds. Many organophosphates are highly
toxic to aquatic organisms.

These are two very large families of insecticides. Indeed, they have been the primary insecticides
for the past 25 to 30 years. They range in toxicity from slightly to highly toxic. They are formulated in
all kinds of ways from highly concentrated emusifiable concentrates (ECs) to very dilute granular (G)
formulations.
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These insecticide families are similar in their modes of action—they are all nervous system poisons.
Insects and all other animals, including humans, have nervous systems that are susceptible. Both
insecticide families are efficiently absorbed by inhalation, ingestion, and skin penetration. To a
degree, the extent of poisoning depends on the rate at which the pesticide is absorbed.

Organophosphates break down chiefly by hydrolysis in the liver; rates of hydrolysis vary widely from
one compound to another. With certain organophosphates whose breakdown is relatively slow,
significant amounts may be temporarily stored in body fat.

The organophosphates and carbamates replaced the chlorinated hydrocarbons (e.g., chlordane,
aldrin, and heptachlor) for all uses, including termite control. Examples of organophosphates are
chlorpyrifos for termite control and diazinon for other household pests. An example of a carbamate
is carbaryl, also used for household and lawn pests.

How can people be exposed to organophosphate and carbamate pesticides?

People can be exposed to organophosphates and carbamates pesticides through accidental
exposure during use. People can accidentally inhale the pesticides if they are in an area where they
were recently applied. The chemicals can be ingested with food or drinks that are contaminated.

How can these pesticides exhaust affect my health?

Acetylcholinesterase is an enzyme found in the nervous system, red blood cells and blood plasma.
These pesticides damage nerve function by acting as acetylcholinesterase inhibitors in the nervous
system.

Breathing - Short-term exposure can produce muscle twitching, headache, nausea, dizziness, loss
of memory, weakness, tremor, diarrhea, sweating, salivation, tearing, constriction of pupils, and
slowed heartbeat.

Long-term exposure can produce delayed neurotoxicity, such as tingling and burning in the
extremities. This delayed neurotoxicity can progress to paralysis and is seldom reversible. Damage
to the liver, kidney, immune system and bone marrow may occur. Some carbamates are also
suspected carcinogens.

What should | do if exposed to these pesticides?
If you think you were exposed to these pesticides, contact your doctor.

Is there a medical test to show whether | was exposed to these pesticides?

The level of cholinesterase activity in red blood cells or plasma helps physicians determine exposure
to these pesticides. However, other chemicals or disease states can alter acetylcholinesterase
activity. Urine or blood tests only apply if a person was exposed to a large quantity. Persons who will
use these pesticides regularly should ask their physician to establish a baseline value prior to
prolonged use, followed by monthly monitoring.
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Pyrroles

Chlorfenapyr is the only termiticide from the pyrrole family of chemistry and is active primarily as a
stomach poison with some contact activity. It is also non-repellent to termites. Chlorfenapyr is
registered as a termiticide under the trade name Phantom®. Chlorfenapyr acts on the mitochondria
of cells and uncouples or inhibits oxidative phosphorylation, preventing the formation of the crucial
energy molecule adenosine triphosphate (ATP). As a result, energy production in the cells shuts
down, resulting in cellular and, ultimately, termite death.

Fiproles (or Phenylpyrazoles)

Fipronil is the only insecticide in this new class, introduced in 1990 and registered in the U.S. in 1996.
It is marketed as a termiticide under the trade name Termidor®. This termiticide is a non-repellent
material with contact and stomach activity. Fipronil works by blocking the gamma-aminobutyric acid
(GABA) regulated chloride channel in neurons, thus disrupting the activity of the insect’s central
nervous system.

Termidor (Termidor is an example of Fipronil)

Termidor is applied at very low rates. Typically, the active ingredient (fipronil) is just 0.06% of the
solution, a concentration much lower than that of older liquids and less than most insecticides. For
an average home treatment, only about 8 ounces of the active ingredient is actually used.

Keep in mind, too, that since 1995, fipronil has been used around the world for flea and tick control
on household pets and on agricultural crops to protect food supplies. Termidor has virtually no odor,
which means you and your family won't notice a thing.

Termidor is made from a revolutionary new non-repellent or "undetectable" chemical technology
treatment. This means termites cannot see, smell, taste or avoid Termidor. Instead they contact,
ingest, and share it with their nestmates. This is in sharp contrast to older liquid termite controls,
which rely on repellent barriers that termites can finds breaks in or avoid completely. Mix this in your
backpack and never mix with a contact killer.
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Fipronil Example

Maxforce Carpenter Ant bait gel with Fipronil uses foraging worker carpenter ants to take it back to
hidden, inaccessible nests. This formula is a delayed-action kill. The workers feed on it and share the
insecticide with the nest, thus destroying the entire colony, including the queen(s).

An ant bait that is the ideal means of targeted elimination of ant infestations. Baits are used to Kill
the entire colony, not just foraging workers. If the ants bite such as fire ants or if they are carpenter
ants this is the product you need. The granules are unobtrusive, ready-to-use, and take less time to
apply than conventional insecticides.

55
Pesticide Safety Training Course®© 5/1/2022 www.abctlc.com


http://www.abctlc.com

Talstar One (Fipronil Example)

Talstar One is the new label name for Talstar concentrate.

In the past, there were several different labels for general
categories of pest control in lawns, shrubs, ornamentals, indoor
pest control in homes and other areas of pest management
concerns. Talstar One has the label you need for controlling the
many different pests that Fipronil is known to effectively
eliminate or control.

Lawn pests are listed with three different application rates
allowed by the pesticide label: Low Rate (0.18 to 0.25 fluid
ounces per 1,000 square feet), Medium Rate (0.25 to 0.50 fluid
ounces per 1,000 square feet) and High Rate (0.50 to 1.00 fluid
ounces per thousand square feet.) Special comments provided
for Armyworms, Cutworms, Sod Webworms, and adult Annual
Bluegrass Weevil, Banks Grass Mite, adult Billbugs, adult Black
Turfgrass Ataenius, Chinch Bugs, Mites, Flea larvae, Imported
Fire Ants, adult mole cricket, mole cricket nymphs and ticks.

An example of Bifenthrin (Pyrethroid)
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Pyrethroids

To mimic the insecticidal activity of the natural compound pyrethrum another class of pesticides,
pyrethroid pesticides, has been developed. These are non-persistent, which is a sodium channel
modulators, and are much less acutely toxic than organophosphates and carbamates. Compounds
in this group are often applied against household pests.

The pyrethroids are a large family of modern synthetic insecticides similar to the naturally derived
botanical pyrethrins. They are highly repellent to MOST INSECTS AND ESPECIALLY termites,
which may contribute to the effectiveness of the termiticide barrier. They have been modified to
increase their stability in the natural environment. They are widely used in agriculture, homes, and
gardens. Some examples are bifenthrin, cyfluthrin, cypermethrin, deltamethrin, and permethrin. They
may be applied alone or in combination with other insecticides. Pyrethroids are formulated as
emusifiable concentrates (EC), wettable powders (WP), granulars (G), and aerosols.

Certain pyrethroids exhibit striking neurotoxicity in laboratory animals when administered by
intravenous injection, and some are toxic by the oral route. Systemic toxicity by inhalation and dermal
absorption are low, however—there have been very few systemic poisonings of humans by
pyrethroids. Though limited absorption may account for the low toxicity of some pyrethroids, rapid
biodegradation by mammalian liver enzymes (ester hydrolysis and oxidation) is probably the major
factor responsible. This course contains pesticide recommendations that are subject to change at
any time.

These recommendations are provided only as a guide. It is always the pesticide applicator's
responsibility, by law, to read and follow all current label directions for the specific pesticide being
used. Due to constantly changing labels and product registration, some of the recommendations
given in this writing may no longer be legal by the time you read them. If any information in these
recommendations disagrees with the label, the recommendation must be disregarded. No
endorsement is intended for products mentioned, nor is criticism meant for products not mentioned.
The author and Technical Learning College (TLC) assume no liability resulting from the use of these
recommendations.

Most pyrethroid metabolites are promptly excreted, at least in part, by the kidney. In response to
dermal exposure, some persons may experience a skin sensitivity called paresthesia. The symptoms
are similar to sunburn sensation of the face and especially the eyelids. Sweating, exposure to sun
or heat, and application of water aggravate the disagreeable sensations. This is a temporary effect
that dissipates within 24 hours.

First Aid

For first aid, wash with soap and water to remove as much residue as possible, and then apply a
vitamin E oil preparation or cream to the affected area. Paresthesia is caused more by pyrethroids
whose chemical makeup includes cyano- groups: fenvalerate, cypermethrin, and fluvalinate. In
addition to protecting themselves from future exposure, persons who have experienced paresthesia
should choose a pyrethroid with a different active ingredient, as well as a wettable powder or
microencapsulated formulation.
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Prescription Treatment Brand Cy-Kick CS is a flowable concentrated controlled release Cyfluthrin.
Simply mix 1-3 oz. per gallon of water and spray liberally along baseboards, into cracks and crevices,
etc. Cy-Kick is also used as an outdoor perimeter or lawn treatment. Virtually odorless and very long
lasting. Cy-Kick is the choice of many professional pest companies it is good but not cheap. It will

also kill scorpions.
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About These Pesticides

Pyrethrins and pyrethroids are insecticides included in over 3,500 registered products, many of which
are used widely in and around households, including on pets, in mosquito control, and in agriculture.
The use of pyrethrins and pyrethroids has increased during the past decade with the declining use
of organophosphate pesticides, which are more acutely toxic to birds and mammals than the
pyrethroids. This change to less acutely toxic pesticides, while generally beneficial, has introduced
certain new issues. For example, residential uses of pyrethrins and pyrethroids may result in urban
runoff, potentially exposing aquatic life to harmful levels in water and sediment.

Pyrethrins are botanical insecticides derived from chrysanthemum flowers most commonly found in
Australia and Africa. They work by altering nerve function, which causes paralysis in target insect
pests, eventually resulting in death.

Pyrethroids are synthetic chemical insecticides whose chemical structures are adapted from the
chemical structures of the pyrethrins and act in a similar manner to pyrethrins. Pyrethroids are
modified to increase their stability in sunlight.

Most pyrethrins and some pyrethroid products are formulated with synergists, such as piperonyl
butoxide and MGK-264, to enhance the pesticidal properties of the product. These synergists have
no pesticidal effects of their own but enhance the effectiveness of other chemicals.

Pyrethrins, a single pesticide active ingredient, contain six components that have insecticidal activity:
pyrethrin 1, pyrethrin 2, cinerin 1, cinerin 2, jasmolin 1, and jasmolin 2

Pyrethroids include:

Allethrin  stereoisomers, Bifenthrin, Beta-Cyfluthrin, Cyfluthrin, Cypermethrin, Cyphenothrin,
Deltamethrin, Esfenvalerate, Fenpropathrin, Tau-Fluvalinate, Lambda-Cyhalothrin, Gamma
Cyhalothrin, Imiprothrin, 1RS cis-Permethrin, Permethrin, Prallethrin, Resmethrin, Sumithrin (d-
phenothrin), Tefluthrin, Tetramethrin, Tralomethrin, and Zeta-Cypermethrin

Synergists include:
MGK-264 and Piperonyl butoxide

Permethrin
Permethrin is a broad-spectrum pyrethroid insecticide. It is available in dusts, emusifiable
concentrates, smokes, ULV concentrates, and wettable-powder formulations.

The historical development of the synthetic pesticides called pyrethroids is based on the pyrethrins,
which are derived from chrysanthemums. Pyrethrins are a "natural" environmental product that is of
low toxicity to mammals. They are highly photolabile and degrade quickly in sunlight, and the cost of
reapplying them has limited their widespread agricultural use. Pyrethroids have been synthesized to
be similar to pyrethrins yet more stable in the environment. Evidence suggests that they have a very
large margin of safety when used as directed by the label (Aldridge, 1990; Chen et al., 1991;
Snodgrass, 1992).

Commercial pyrethroid products commonly use petroleum distillates as carriers. Some commercial
products also contain OP or carbamate insecticides because the rapid paralytic effect of pyrethrins
on insects ("quick knockdown") is not always lethal (Cheremisinoff and King, 1994). Pyrethroids are
formulated as emusifiable concentrates, wettable powders, granules, and concentrates for ULV
application.
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Borates
“Borate” is a generic term for compounds containing the elements boron and oxygen. Boron never
occurs alone naturally but as calcium and sodium borate ores in several places in the world.

Borax and other sodium borates are used in numerous products such as laundry additives, eye
drops, fertilizers, and insecticides. Though the mechanisms of toxicity are not fully understood, boron
is very toxic to insects and decay fungi that commonly damage wood in structures. At low levels,
however, boron is only minimally toxic, and perhaps beneficial, to humans, other mammals, and
growing plants. Use of borate-treated wood for construction of homes and their wood-based contents
appears to offer many advantages to today’s environmentally sensitive world.

The item on below is often referred to as a “Centrobulb” or duster. This is a brand name and many
variations are found. It is a simple tool to apply powder, dust or granular baits. An insecticide duster
delivers a fine application of your favorite insecticidal dust. Get one that is non-conductive to
electrical lines and switches. We have noticed that applicators will utilize this tool and proper product
in areas that are wet or receive rain. This is a good use of product and good idea.
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The above photograph is a Crusader Duster or dust applicator and is great for voids in walls or
cracks and crevices. Just pour your product in the top and squeeze the product into the cracks or
inside switch plates. You have to get in the pest's home to kill them! Notice the plastic tip so that
you do not get an electric shock. This moneymaking tool is great to kill cockroaches, bees or
termites. Cockroaches are one of the easiest to kill if you can get product on them.

Right photograph, | like to call this my coffee pot type of
dispenser. Itis a hand held compressed air spot applicator
for indoor use. | like to use Phantom or equivalent products
in it and it works like dynamite on ants and termites alike.
Notice the two red backpacks on this truck. Always have a
backup backpack. Always follow the pesticide label's
instructions and not my comments or suggestions. Some
of my suggestions may be illegal in some areas or for
certain products. Always follow the label!

Bottom photograph, Drax Gel (i.e. - Orthoboric acid 5%): Indoor ant bait in gel form. The "double
barrel" syringe delivers both sugar and protein baits in one easy application. Bait can be placed in
small amounts to cracks, crevices and other areas where conventional bait stations cannot be
used. We have found excellent control of household ants by combining Drax Gel with FluorGuard
bait stations. This ant bait combo gives you quick control of indoor ant populations. You will often
find ants inside areas that have cockroach infestations.

Drax Gel
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Unlike most other wood preservatives and organic insecticides that penetrate best in dry wood,
borates are diffusible chemicals—they penetrate unseasoned wood by diffusion, a natural process.
Wood moisture content and method and length of storage are the primary factors affecting
penetration by diffusion. Properly done, diffusion treatments permit deep penetration of large timbers
and refractory (difficult-to-treat) wood species that cannot be treated well by pressure.

The diffusible property of borates can be manipulated in many ways; suitable application methods
range from complex automated industrial processes to simple brush or injection treatments.

Application methods include momentary immersion by bulk dipping; pressure or combination
pressure/diffusion treatment; treatment of composite boards and laminated products by treatment of
the wood finish; hot and cold dip treatments and long soaking periods; spray or brush-on treatments
with borate slurries or pastes; and placement of fused borate rods in holes drilled in wood already in
use. This publication contains pesticide recommendations that are subject to change at any time.
These recommendations are provided only as a guide. It is always the pesticide applicator's
responsibility, by law, to read and follow all current label directions for the specific pesticide being
used.

Due to constantly changing labels and product registration, some of the recommendations given in
this writing may no longer be legal by the time you read them. If any information in these
recommendations disagrees with the label, the recommendation must be disregarded. No
endorsement is intended for products mentioned, nor is criticism meant for products not mentioned.
The author and Technical Learning College (TLC) assume no liability resulting from the use of these
recommendations.

Neonicotinoids

Neonicotinoids are synthetic analogues of the natural insecticide nicotine (with a much lower acute
mammalian toxicity and greater field persistence). These chemicals are nicotinic acetylcholine
receptor agonists. Broad-spectrum—systemic insecticides, they have a rapid action (minutes-hours).
They are applied as sprays, drenches, seed and soil treatments—often as substitutes for
organophosphates and carbamates. Treated insects exhibit leg tremors, rapid wing motion, stylet
withdrawal (aphids), disoriented movement, paralysis and death.

Biological Insecticides

Recent efforts to reduce broad spectrum toxins added to the environment have brought biological
insecticides back into vogue. An example is the development and increase in use of Bacillus
thuringiensis, a bacterial disease of Lepidopterans and some other insects. Toxins produced by
different strains of this bacterium are used as a larvicide against caterpillars, beetles, and
mosquitoes. Because it has little effect on other organisms, it is considered more environmentally
friendly than synthetic pesticides.

The toxin from B. thuringiensis (Bt toxin) has been incorporated directly into plants through the use
of genetic engineering. Other biological insecticides include products based on entomopathogenic
fungi (e.g. Beauveria bassiana, Metarhizium anisopliae), nematodes (e.g. Steinernema feltiae) and
viruses (e.g. Cydia pomonella granulovirus).
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Anti-feedants

Many plants have evolved substances, like polygodial, which prevent insects from eating, but do not
kill them directly. The insect often remains nearby, where it dies of starvation. Since anti-feedants
are nontoxic, they would be ideal as insecticides in agriculture. Much agrochemical research is
devoted to make them cheap enough for commercial use.

Polygodial is an active constituent of Dorrigo Pepper, Mountain Pepper, Horopito, Canelo, Paracress
and Water-pepper. It elicits a warm and pungent flavor.

The biological activity of polygodial has been reported in the scientific literature to include antifungal
and antimicrobial activities, antihyperalgesia, potent attachment-inhibitory activity, insect antifeedant
activity, antinociception, vasorelaxation action in vessels of rabbit and guinea pig, anti-inflammatory
and anti-allergic activities.

Polygodial’s primary antifungal action is as a nonionic surfactant, disrupting the lipid-protein interface
of integral proteins nonspecifically, denaturing their functional conformation. It is also likely that
polygodial permeates by passive diffusion across the plasma membrane, and once inside the cells
may react with a variety of intracellular compounds. It is also used as an insecticide for its antifeedant
property, which causes insects to starve.

This course contains EPA’s federal rule requirements. Please be aware that each state implements
pesticide regulations that may be more stringent than EPA’s regulations and these are frequently
changed. Check with your state environmental/pesticide agency for more information.
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Rotenone

Rotenone is an odorless chemical that is used as a broad-spectrum insecticide, piscicide, and
pesticide. It occurs naturally in the roots and stems of several plants such as the jicama vine plant.
In mammals, including humans, it is linked to the development of Parkinson's disease.

Rotenone is used in solution as a pesticide and insecticide, or in emulsified liquid form as a piscicide.
People catch fish by extracting rotenone from plants and releasing it into water. Poisoned fish come
to the surface and are easily caught. This method was first practiced by various indigenous tribes
who smashed the roots. Fish caught this way can be eaten because rotenone is very poorly absorbed
by the gastrointestinal tract of humans, whereas it is lethal to fish because it readily enters the blood
stream of the fish through the gills.

Small-scale sampling with rotenone is used by fish researchers studying the biodiversity of marine
fishes to collect cryptic, or hidden, fishes, which represent an important component of shoreline fish
communities. Rotenone is the most effective tool available because only small quantities are
necessary. It has only minor and transient environmental side-effects.

Rotenone is also used in powdered form to reduce parasitic mites on chickens and other fowl. In the
United States and in Canada, all uses of rotenone except as a piscicide (fish killer) are being phased
out.

Rotenone is sold as an organic pesticide dust for the garden. Unselective in action, it kills potato
beetles, cucumber beetles, flea beetles, cabbage worms, raspberry bugs, and asparagus bugs, as
well as most other arthropods. Rotenone rapidly bio-degrades under warm conditions so there is
minimal harmful residue. A light dusting on the leaves of plants will control insects for several days.
It is not known to be harmful to humans when used properly. However, a recent report from the
National Institutes of Health finds statistically significant associations between use of either rotenone
or paraquat with Parkinson's disease.

Rotenone is produced by extraction from the roots and stems of several tropical and subtropical plant
species, especially those belonging to the genus Lonchocarpus or Derris.

Some of the plants containing rotenone:
e Hoary Pea or Goat’s Rue (Tephrosia virginiana) — North America

Jicama (Pachyrhizus erosus) — North America

Cubé Plant or Lancepod (Lonchocarpus utilis) — South America

The root extract is referred to as Cubé resin

Barbasco (Lonchocarpus urucu) — South America

The root extract is referred to as Cubé resin

Tuba Plant (Derris elliptica) — southeast Asia & southwest Pacific islands. The root extract is

referred to as Derris or Derris root

o Jewel Vine (Derris involuta) — southeast Asia & southwest Pacific islands. Among the Mizo
tribes of India (Derris walchii/D. thyrsiflora) the tender root is eaten as vegetable. The root
extract is referred to as Derris or Derris root

e Duboisia — This shrub grows in Australia and bears white clusters of flowers and berry like
fruit. The crushed plants were used by the Aboriginals for poisoning fish for food.
Verbascum Thapsus

o Cork-Bush (Mundulea sericea) — southern Africa

o Florida fishpoison tree (Piscidia piscipula) — southern Florida, Caribbean
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Insect Growth Regulators (Most of this section comes from the USEPA)

An insect growth regulator (IGR) is a synthetic chemical that mimics insect hormones. Hormones
regulate a wide array of body and growth (physiological) functions. IGRs may interfere with molting,
pupal emergence, or body wall formation. IGRs are often specific for an insect species or a group of
very closely related species. They often have delayed effects because they are taken into the insect
and stored until the insect reaches the right growth stage. This may range from days to weeks or
even months. For example, if the IGR stops the insect from molting and a given insect is exposed
just after a molt, it would continue to function normally until the next molt before dying.

Reduced Risk

Many IGRs are labeled "reduced risk" by the Environmental Protection Agency, meaning that they
target juvenile harmful insect populations while causing less detrimental effects to beneficial insects.
Unlike classic insecticides, IGRs do not affect an insect's nervous system and are thus more worker-
friendly within closed environments. IGRs are also more compatible with pest management systems
that use biological controls. In addition, while insects can become resistant to insecticides, they are
less likely to become resistant to IGRs.

Hormonal IGRs

Hormonal IGRs typically work by mimicking or inhibiting the juvenile hormone (JH), one of the two
major hormones involved in insect molting. IGRs can also inhibit the other hormone, ecdysone, large
peaks of which trigger the insect to molt.

If JH is present at the time of molting, the insect molts into a larger larval form; if absent, it molts into
a pupa or adult. IGRs that mimic JH can produce premature molting of young immature stages,
disrupting larval development. They can also act on eggs, causing sterilization, disrupting behavior
or disrupting diapause, the process that causes an insect to become dormant before winter. IGRs
that inhibit JH production can cause insects to prematurely molt into a nonfunctional adult. IGRs that
inhibit ecdysone can cause pupal mortality by interrupting the transformation of larval tissues into
adult tissues during the pupal stage.

Chitin Synthesis Inhibitors
Chitin synthesis inhibitors work by preventing the formation of chitin, a carbohydrate needed to form
the insect's exoskeleton. With these inhibitors, an insect grows normally until it molts.

The inhibitors prevent the new exoskeleton from forming properly, causing the insect to die. Death
may be quick, or take up to several days depending on the insect. Chitin synthesis inhibitors can
also kill eggs by disrupting normal embryonic development. Chitin synthesis inhibitors affect insects
for longer periods of time than hormonal IGRs. These are also quicker acting but can affect
predaceous insects, arthropods and even fish.

In the case of termite control, the slow action of the IGR allows the chemical to be widely spread
throughout the colony as the termite workers feed and groom one another. IGRs are, in general,
environmentally safe and have very low mammalian toxicity. Some examples are hexaflumuron,
diflubenzuron, pyriproxyfen, and methoprene.
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Hexaflumuron

Hexaflumuron (hexaflumeron) is an insect growth regulator that interferes with insects' chitin
synthesis. It was registered in 1994 — the first active ingredient to be registered as a "reduced risk
pesticide" through the U.S. Environmental Protection Agency's (EPA's) reduced risk program, which
waives tests for new pesticides that are thought to pose fewer hazards than existing pesticides. It is
registered for use on termites, and is the active ingredient in the Sentricon™ bait system. It functions
by inhibiting the synthesis of chitin, the material that makes up the exoskeleton of insects (Cox,
1997).

Hexaflumuron is a benzoyl-phenylurea termiticide registered for use to control Eastern and
Formosan subterranean termites. It is registered for use in above- and below-ground termite bait
station systems in food and nonfood areas. Treatment sites may include interior and exterior surfaces
of buildings and crawl spaces, fences, utility poles, decking, landscape decorations, trees, and other
features which could be damaged by termite foraging and feeding activity.

Hexaflumuron is not approved for use in indoor residences. While it is not a restricted use product,
hexaflumuron is sold in conjunction with a service provided by pest-control operators licensed by the
state to apply termiticides. As hexaflumuron was first registered in 1994, it was not subject to the
reregistration process as required by FIFRA.

The Agency anticipates conducting an ecological risk assessment for hexaflumuron, including an
endangered species assessment. For human health, risk assessments may be required if there are
changes in current use patterns. Below is a summary of the issues relevant to the registration review
process of hexaflumuron.

Environmental Fate and Ecological Risk

» The application method for hexaflumuron (i.e., bait stations), is viewed by the Agency as a “closed
system” with minimal likelihood of environmental exposure. No previous ecological risk assessments
or drinking water exposure assessments have been conducted for hexaflumuron.

* The Agency has not conducted a risk assessment that supports a complete endangered

species determination. The ecological risk assessment planned during registration review will allow
the Agency to determine whether hexaflumuron use has “no effect” or “may affect” federally listed
threatened or endangered species (listed species) or their designated critical habitats. When an
assessment concludes that a pesticide’s use “may affect” a listed species or its designated critical
habitat, the Agency will consult with the U.S. Fish and Wildlife Service and/or National Marine
Fisheries Service (the Services), as appropriate.

 Considering the environmental fate properties of hexaflumuron and the method of application (i.e.,
bait stations), hexaflumuron has the potential to enter into the environment via termites eating the
bait and then transporting it away from the bait station. Once in the termite, hexaflumuron could be
transferred to termite predators, such as birds and mammals. Based on the fate properties of
hexaflumuron, it has the potential to bioaccumulate in food webs. Another possible route of exposure
where uncertainty exists is the ability of non-target terrestrial invertebrates, such as native ground-
dwelling pollinators, to enter the hexaflumuron bait stations. Therefore, future ecological risk
assessments of hexaflumuron will include assessing risks associated with exposures of terrestrial
animals to hexaflumuron through consumption of contaminated termites and non-target terrestrial
invertebrates that may enter bait stations.

» Hexaflumuron’s mode of action, fate and transport properties, and toxicity to non-target terrestrial
species create the potential for hexaflumuron to reduce survival, reproduction, and/or growth in non-
target terrestrial animals including birds, mammals, amphibians, reptiles and terrestrial insects when
used in accordance with the current label. These non-target organisms include federally listed
threatened and endangered species as well as non-listed species.
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* Based on the application methods (i.e., above- and below-ground bait stations) and the
environmental fate properties for hexaflumuron, the potential for hexaflumuron to migrate to the soil
and to further migrate to surface water and/or groundwater sources is considered minimal. Therefore,
ecological risk to aquatic organisms is expected to be low. In addition, unless the use patterns for
hexaflumuron change, a drinking water exposure assessment will not be required to support
registration review.

Human Health Risk

* Because of the low toxicity of hexaflumuron, and the low-exposure scenarios associated with
hexaflumuron products, a human health risk assessment has not been previously conducted.

* Given the current uses, the Agency does not anticipate conducting a human health risk assessment
for hexaflumuron to support registration review. However, if in the future new uses or use patterns
emerge, human health risk assessments that examine the dietary, residential, aggregate, or
occupational risks of hexaflumuron may be required.

» Based on the Agency’s review of the available human health toxicity and exposure data for
hexaflumuron, no additional data are expected to be required to support registration review.

Diflubenzuron

Diflubenzuron is an insecticide of the benzamide class. It is used in forest management and on field
crops to selectively control insect pests. The mechanism of action of diflubenzuron involves inhibiting
the production of chitin which is used by an insect to build its exoskeleton.

Diflubenzuron is an acaricide/insecticide (insect growth regulator) used to control many leaf eating
larvae of insects feeding on agricultural, forest and ornamental plants (e.g. gypsy moths, mosquito
larvae, rust mites).

Diflubenzuron is used primarily on cattle, citrus, cotton, mushrooms, ornamentals, standing water,
forestry trees and in programs to control mosquito larvae and gypsy moth populations. Formulations
include a soluble concentrate, flowable concentrate, wettable powder and a pelleted/tableted.
Diflubenzuron is applied by airblast, aircraft and hydraulic sprayers.

Regulatory History

Diflubenzuron was first registered as a pesticide in the U.S. in 1976. EPA issued a Registration
Standard for diflubenzuron in September 1985 (PB86-176500). A November 1991 Data Call-In (DCI)
required additional residue chemistry and ecological effects data. Currently, 29 diflubenzuron
products are registered.

Human Health

Assessment Toxicity

In studies using laboratory animals, diflubenzuron generally has been shown to be slightly toxic on
an acute basis. It is absorbed by the dermal route and has been placed in Toxicity Category Il (the
second lowest of four categories). It has also been placed in Toxicity Category IV (the lowest of four
categories) for ingestion by the oral and inhalation routes.

67
Pesticide Safety Training Course®© 5/1/2022 www.abctlc.com


http://www.abctlc.com

Occupational and Residential Exposure

Based on current use patterns, handlers (mixers, loaders, and applicators) may be exposed to
diflubenzuron during and after normal use of applications in agricultural and other settings. The
Agency is establishing a short-term (1 to 7 days) toxicological endpoint of sulthemoglobinemia and
intermediate-term (1 week to several months) toxicological endpoint of methemoglobinemia.

Human Risk Assessment

Diflubenzuron generally is of low acute toxicity, but affects the hemoglobin of animal in studies.
Although the Agency has determined that there is no evidence of carcinogenicity for iflubenzuron
per se (Group E); p-chloroaniline (PCA), a metabolite of diflubenzuron, is a probable human
carcinogen (Group B2). The Agency has also determined that pchlorophenylurea (CPU), a
metabolite of diflubenzuron that is closely related to PCA but has no adequate carcinogenicity data,
is considered as having the same carcinogenicity potential (Q1*) as PCA. The total cancer risk
estimate for PCA and related metabolites for the overall U.S. population is 1 X 10-6. The Rfd is 0.02
mg/kg/day, based on the NOEL of 2.0 mg/kg/day in the 52-week chronic oral study in dogs with a
safety factor of 100 to account for interspecies extrapolation and intraspecies variability.

Occupational Exposure

Of greater concern is the risk posed to diflubenzuron handlers, particularly mixers/ loaders/
applicators. The risk for short-term occupational exposure is acceptable for handlers wearing long-
sleeved shirts, long pants and chemical-resistant gloves. The risk for intermediate term occupational
exposure is also acceptable, provided dust/mist respirators (TC-21C) are required for mixers, loaders
and applicators when working with diflubenzuron for certain higher risk application methods.

Restricted Entry Interval

Post-application re-entry workers will be required to observe a 12-hour Restricted Entry Interval, as
set by the WPS. Under the Food Quality Protection Act of 1996, the Agency has determined that
there is a reasonable certainty that no harm will result to infants and children from aggregate
exposure to diflubenzuron. The total dietary cancer risk for the published tolerances for the overall
U.S. population is approximately 1 x 10-6. Since there are no detections of diflubenzuron in ground
water, dietary risk from drinking water are expected to be negligible. Based on very low residues
detected in forestry dissipation studies, a low dermal absorption rate, and extremely low dermal and
inhalation toxicity, occupational uses of diflubenzuron in residential locations, parks, or forests
treated with diflubenzuron are expected to result in insignificant risk.

Ecological Effects

Diflubenzuron is practically non-toxic to avian species, small mammals, freshwater fish and
marine/estuarine fish on an acute oral dietary basis, while it is slightly toxic to avian species on a
subacute dietary basis.

Diflubenzuron is non-toxic to bees. The results indicate that diflubenzuron is very highly toxic to
freshwater aquatic invertebrates, including marine/estuarine crustacea, while it is highly toxic to
marine/estuarine mollusks. The results indicate that diflubenzuron affects reproduction, growth and
survival in freshwater invertebrates as well as reproduction in marine/estuarine invertebrates.
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Pyriproxyfen

Pyriproxyfen is a pyridine based pesticide which is found to be effective against a variety of
arthropoda. It was introduced to the US in 1996 to protect cotton crops against whitefly. It has also
found useful for protecting other crops. It is also being used as a prevention for fleas on household
pets.

Pyriproxyfen is a juvenile hormone analogue, preventing larvae from developing into adulthood and
thus rendering them unable to reproduce. In the US pyriproxyfen is often marketed under the trade
name Nylar. In Europe pyriproxyfen is known under the brand names Cyclio (Virbac) and Exil Flea
Free TwinSpot (Emax).

This course contains EPA’s federal rule requirements. Please be aware that each state implements
pesticide regulations that may be more stringent than EPA’s regulations and these are frequently
changed. Check with your state environmental/pesticide agency for more information.

Methoprene

Methoprene is a juvenile hormone (JH) analog which can be used as an insecticide that acts as a
growth regulator. Methoprene is an amber-colored liquid with a faint fruity odor which is essentially
nontoxic to humans when ingested or inhaled. It is used in drinking water cisterns to control
mosquitoes which spread malaria.

Methoprene is an insect growth regulator (IGR) with activity against a variety of insect species
including horn flies, mosquitoes, beetles, tobacco moths, sciarid flies, fleas (eggs and larvae), fire
ants, pharaoh ants, midge flies and Indian meal moths. Controlling some of these insects,
methoprene is used in the production of a number of foods including meat, milk, mushrooms,
peanuts, rice and cereals. It also has several uses on domestic animals (pets) for controlling fleas.

Methoprene products are sold under a number of trade names including Altosid, Precor, Kaba,
Pharorid, Dianex, Apex, Fleatrol, Ovitrol, Extinguish and Diacon. Methoprene is considered a
biochemical pesticide because rather than controlling target pests through direct toxicity,
Methoprene interferes with an insect’s life cycle and prevents it from reaching maturity or
reproducing.
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Antimicrobial Pesticides

Antimicrobial pesticides, such as disinfectants & sanitizers, are pesticides that are intended to "(i)
disinfect, sanitize, reduce, or mitigate growth or development of microbiological organisms; or (ii)
protect inanimate objects (for example floors and walls), industrial processes or systems, surfaces,
water, or other chemical substances from contamination, fouling, or deterioration caused by bacteria,
viruses, fungi, protozoa, algae, or slime." This category does not include certain pesticides intended
for food use; but does encompass pesticides with a wide array of other uses. For example,
antimicrobial pesticides act as preserving agents in paints, metalworking fluids, wood supports, and
many other products to prevent their deterioration.

Antimicrobials are especially important because many are public health pesticides. They help to
control microorganisms (viruses, bacteria, and other microorganisms) that can cause human
disease. Antimicrobial public health pesticides are used as disinfectants in medical settings, where
they are present in products used in cleaning cabinets, floors, walls, toilets, and other surfaces.
Proper use of these disinfectants is an important part of infection control activities employed by
hospitals and other medical establishments.

Only antimicrobial products from the primary registrants are included in the lists. All the EPA’s
registered pesticides must have an EPA registration number (EPA Reg #). The EPA Registration
number for primary registrants consists of two set of numbers separated by a hyphen (-), for example
EPA Reg#001234-000012.

The first set of numbers refers to the registrant’s

identification number and the second set of
numbers represents the product identification
number. A distributor’s product may use a different

CHLORINE

name, but must have the first two sets of EPA Reg
# of the primary registrant, plus a third set of
numbers that represents the Distributor/ Relabeler
Identification number, for example EPA
Reg#001234-000012-000567. An establishment
number (EPA Est #) is the place where the
pesticide, formulation or device is produced and it is
indicated by a set of codes which consist of the
registrant’s number followed by the State where the
product is made and facility number. The approved
label of a particular antimicrobial product can be
found in the Pesticide Product Label System (PPLS)
using the EPA registration number of the primary
product.

For additional information please contact the
Antimicrobials Division hotline at 703-308-0127,

DO NOT TAKE INTERNALLY

AVOID CONTACT i
WITH EYES, MOUTH BREATHING FUMES
OR CLOTHING

FLAMMABLE - KEEP FIRE AWAY
USE ONLY IN WELL VENTILATED AREAS.
USE ONLY WHERE THERE ARE NO OPEN FLAMES
OR OTHER SOURCES OF IGNITION
EXTREMELY FLAMMABLE

KEEP AWAY FROM HEAT, SPARKS AND OPEN FLAME
KEEP CONTAINER CLOSED

[HAZARD IDENTIFICATION|

CODE NUMBERS

4 - SEVERE

3 - SERIOUS

2 - MODERATE
1-SLIGHT

0 - MINIMAL

703-308-6467 (FAX) or send an email to info_antimicrobial@epa.gov
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Other Pest Control Methods

Sterilization
Laboratory studies conducted with U-5897 (3-chloro-1,2-propanediol) where attempted in the early
1970s although these proved unsuccessful. Research into sterilization bait is ongoing. Another
effective method of soil sterilization is soil steaming. Pest is killed through hot steam which is induced
into the soil.

Soil steam sterilization (soil steaming) is a farming technique that sterilizes soil with steam in open
fields or greenhouses. Pests of plant cultures such as weeds, bacteria, fungi and viruses are killed
through induced hot steam which causes their cell structure to physically degenerate.

Biologically, the method is considered a partial disinfection. Important heat-resistant, spore-forming
bacteria survive and revitalize the soil after cooling down. Soil fatigue can be cured through the
release of nutritive substances blocked within the soil. Steaming leads to a better starting position,
quicker growth and strengthened resistance against plant disease and pests. Today, the application
of hot steam is considered the best and most effective way to disinfect sick soil, potting soil and
compost. It is being used as an alternative to bromomethane, whose production and use was
curtailed by the Montreal Protocol. "Steam effectively kills pathogens by heating the soil to levels
that cause protein coagulation.

Soil sterilization provides secure and quick relief of soils from substances and organisms
harmful to plants such as:

» Metabolite

» Bacteria

» Viruses

» Fungi

» Nematodes and Other Pests

Further positive effects are:

All weed and weed seeds are killed.

Relief from soil fatigue through activation of chemical — biological reactions.

Blocked nutritive substances in the soil are tapped and made available for plants.
Alternative to Methyl Bromide and other critical chemicals in agriculture or enzyme
inactivation.

YV VVY

Destruction of Infected Plants

Forest Services sometimes destroy all the trees in an area where some are infected with insects, if
seen as necessary to prevent the insect species from spreading. Farms infested with certain insects,
have been burned entirely, to prevent the pest from spreading elsewhere.

Biological Pest Control

Biological pest control is the control of one through the control and management of natural predators
and parasites. For example: mosquitoes are often controlled by putting Bt Bacillus thuringiensis ssp.
israelensis, a bacterium that infects and kills mosquito larvae, in local water sources.

The treatment has no known negative consequences on the remaining ecology and is safe for
humans to drink. The point of biological pest control, or any natural pest control, is to eliminate a
pest with minimal harm to the ecological balance of the environment in its present form.
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Bacillus thuringiensis

Bacillus thuringiensis (or Bt) is a Gram-positive, soil-dwelling bacterium, commonly used as a
biological alternative to a pesticide; alternatively, the Cry toxin may be extracted and used as a
pesticide. B. thuringiensis also occurs naturally in the gut of caterpillars of various types of moths
and butterflies, as well as on the dark surface of plants

During sporulation many Bt strains produce crystal proteins (proteinaceous inclusions), called
endotoxins, that have insecticidal action. This has led to their use as insecticides, and more recently
to genetically modified crops using Bt genes. There are however many crystal-producing Bt strains
that do not have insecticidal properties.

Elimination of Breeding Grounds

Proper waste management and drainage of still water, eliminates the breeding ground of many pests.
Garbage provides food and shelter for many unwanted organisms, as well as an area where still
water might collect and be used as a breeding ground by mosquitoes. Communities that have proper
garbage collection and disposal, have far less of a problem with rats, cockroaches, mosquitoes, flies
and other pests than those that don't. Open air sewers are ample breeding ground for various pests
as well. By building and maintaining a proper sewer system, this problem is eliminated.

Poisoned Bait

Poisoned bait is a common method for controlling rat populations, however is not as effective when
there are other food sources around, such as garbage. Poisoned meats have been used for centuries
for killing off wolves, birds that were seen to threaten crops, and against other creatures.

Field Burning
Traditionally, after a sugar cane harvest, the fields are all burned, to kill off any insects or eggs that
might be in the fields.

Hunting

Historically, in some countries, when stray dogs and cats became too numerous, local populations
gathered together to round up all animals that did not appear to have an owner and kill them. In
some nations, teams of rat catchers work at chasing rats from the field, and killing them with dogs
and simple hand tools. Some communities have in the past employed a bounty system, where a
town clerk will pay a set fee for every rat head brought in as proof of a rat killing.

Traps
Traps have been used for killing off mice found in houses, for killing wolves, and for capturing
raccoons and stray cats and dogs for disposal by town officials.

Poison Spray

Spraying poisons by planes, hand held units, or trucks that carry the spraying equipment, is a
common method of pest control. Throughout the United States of America, towns often drive a town
owned truck around once or twice a week to each street, spraying for mosquitoes. Crop dusters
commonly fly over farmland and spray poison to kill off pest that would threaten the crops. Many find
spraying poison around their yard, homes, or businesses, far more desirable than allowing insects
to thrive there.

Space Fumigation

A project that involves a structure be covered or sealed airtight followed by the introduction of a
penetrating, deadly gas at a killing concentration a long period of time (24-72hrs.). Although
expensive, space fumigation targets all life stages of pests.
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Space Treatment

A long term project involving fogging or misting type applicators. Liquid insecticide is dispersed in
the atmosphere within a structure. Treatments do not require the evacuation or airtight sealing of a
building, allowing most work within the building to continue but at the cost of the penetrating effects.
Contact insecticides are generally used, minimizing the long lasting residual effects. On August 10,
1973, the Federal Register printed the definition of Space treatment as defined by the U.S.
Environmental Protection Agency (EPA): “the dispersal of insecticides into the air by foggers,
misters, aerosol devices or vapor dispensers for control of flying insects and exposed crawling
insects”.

Natural Rodent Control

Several wildlife rehabilitation organizations encourage natural form of rodent control through
exclusion and predator support and preventing secondary poisoning altogether. The United States
Environmental Protection Agency agrees, noting in its Proposed Risk Mitigation Decision for Nine
Rodenticides that “without habitat modification to make areas less attractive to commensal rodents,
even eradication will not prevent new populations from recolonizing the habitat.”

Repellents
e Balsam fir oil from the tree Abies balsamea is an EPA approved non-toxic rodent repellent.
e Acacia polyacantha subsp. campylacantha root emits chemical compounds that repel
animals including crocodiles, snakes and rats.
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Pesticides and Water Quality Sub-Section
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WATER QUALITY BROKEN DOWN INTO 3 BROAD CATEGORIES

Insecticides and herbicides (sometimes referred to as pesticides) are widely used in agriculture,
industry, leisure facilities and gardens to control weeds and insect pests and may enter the water
cycle in many ways. The Federal Insecticide, Fungicide, and Rodenticide Act, which authorizes EPA
to control the availability of pesticides that have the ability to leach into ground water.

Agricultural activities (pesticide application) can make significant contributions to ground-water
contamination with the millions of tons of fertilizers and pesticides spread on the ground and from
the storage and disposal of livestock wastes. Homeowners, too, can contribute to this type of ground-
water pollution with the chemicals they apply to their lawns, rosebushes, tomato plants, and other
garden plants.

Groundwater

Groundwater originates as precipitation that sinks into the ground. Some of this water percolates
down to the water table (shallowest surface of the groundwater) and recharges the aquifer. For
shallow wells (i.e., less than 50-75 feet) the recharge area is often the immediate vicinity around the
well or "wellhead."

Some wells are recharged in areas that may be a great distance from the well itself. If the downward
percolating precipitation encounters any source of contamination, at the surface or below it, the water
may dissolve some of that contaminant and carry it to the aquifer. Groundwater moves from areas
where the water table is high to where the water table is low. Consequently, a contaminant may enter
the aquifer some distance upgradient from you and still move towards your well.
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When a well is pumping, it lowers the water table in the immediate vicinity of the well, increasing the
tendency for water to move towards the well. Contaminants can be lumped into three categories:
microorganisms (bacteria, viruses, Giardia, etc.), inorganic chemicals (nitrate, arsenic, metals, etc.)
and organic chemicals (solvents, fuels, pesticides, etc.).

Although it is common practice to associate contamination with highly visible features such as
landfills, gas stations, industry or agriculture, potential contaminants are widespread and often come
from common everyday activities as well, such as septic systems, lawn and garden chemicals,
pesticides applied to highway right-of-ways, stormwater runoff, auto repair shops, beauty shops, dry
cleaners, medical institutions, photo processing labs, etc. Importantly, it takes only a very small
amount of some chemicals in drinking water to raise health concerns. For example, one gallon of
pure trichloroethylene, a common solvent, will contaminate approximately 292 million gallons of
water.

Wellhead Protection

Wellhead protection refers to programs designed to maintain the quality of groundwater used as
public drinking water sources by managing the land uses around the wellfield. The theory is that
management of land use around the well, and over water moving (underground) toward the well, will
help to minimize damage to subsurface water supplies by spills or improper use of chemicals. The
concept usually includes several stages. Until the 1970s, ground water was believed to be naturally
protected from contamination. The layers of soil and particles of sand, gravel, crushed rocks, and
larger rocks were thought to act as filters, trapping contaminants before they could reach the ground
water.
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Since then, however, every state in the nation has reported cases of contaminated ground water,
with some instances receiving widespread publicity. We now know that some contaminants can pass
through all of these filtering layers into the saturated zone to contaminate ground water.

Between 1971 and 1985, 245 ground-water related disease outbreaks, with 52,181 associated
illnesses, were reported. Most of these diseases were short-term digestive disorders. About 10
percent of all ground-water public water supply systems are in violation of drinking water standards
for biological contamination. In addition, approximately 74 pesticides, a number of which are known
carcinogens, have been detected in the ground water of 38 states.

Although various estimates have been made about the extent of ground-water contamination, these
estimates are difficult to verify given the nature of the resource and the difficulty of monitoring its
quality.

Checklist for protecting water from pesticides

Always check pesticide labels to learn irrigation practices, rates and application methods.
Be aware of the geology and the relative depth of the groundwater in your area.

Build dikes around your bulk tanks to prevent off-site movement of pesticides.

Clean your pesticide application equipment in a way that makes it easy to collect rinsates.
Delay pesticide applications if rain is forecast.

Ensure that any abandoned well near a pesticide handling or application site is properly
closed.

Grade the area around your well to divert surface runoff.

Install a check-valve on your water hose to prevent back-siphoning.

Know which pesticides you use have a potential for leaching.

Leave a border of untreated vegetation between treated and sensitive areas.

Store pesticides in their original containers in a cool, well-ventilated building with a concrete
floor.

o Use pesticides only when necessary and then at the lowest rate needed to control a pest.

Reading the Pesticide Label

The pesticide label is your best guide to using pesticides safely and effectively. The directions on the
label are there primarily to help you achieve “maximum” benefits—the pest control that you desire—
with “minimum” risk. Both depend on following label directions and correctly using the pesticide.
Read the label. Read the label before buying the pesticide.

Read the label before mixing or using the pesticide each time, and read the label before storing or
disposing of the pesticide. Do not trust your memory. You may have forgotten part of the label
instructions or they may have changed. Use of any pesticide in any way that is not consistent with
label directions and precautions is illegal. It may also be ineffective and, even worse, dangerous.

77
Pesticide Safety Training Course®© 5/1/2022 www.abctlc.com


http://www.abctlc.com

® CARE MUST BE TAKEN WHEN
APPLYING PESTICIDES

5 PESTICIDE SPRAY

”:\\\ 1!' ‘\ Il'l\

IV eI S SURFACE WATERS CAN BE

iy ALY /' !'1\\ ~ ®CONTAMINATED BY PESTICIDES
\ \ \\ BY RUNOFF OR BY EROSION

HOW PESTICIDES CAN CONTAMINATE SURFACE WATER SUPPLYS

THE PESTICIDES MOVE DOWNWARD
® THROUGH THE SOIL WITH PERCOLATING

W WATER
: PESTICIDE /Ty SPRAY @ MAINLY OCCURS IN SANDY SOIL CONDITIONS

F

]

AR

N /II\\ Ly
\

HOW PESTICIDES CONTAMINATE GROUNDWATER SUPPLYS

78
Pesticide Safety Training Course®© 5/1/2022 www.abctlc.com


http://www.abctlc.com

Understanding Pesticide Adsorption Sub-Section
Parts of this section come from Ohio and Missouri State University Extensions.

Adsorption Process

The adsorption process binds pesticides to soil particles, similar to iron filings or paper clips
sticking to a magnet. Adsorption often occurs because of the attraction between a chemical
and soil particles. Positively charged pesticide molecules, for example, are attracted to and
can bind to negatively charged clay particles. Many soil factors influence pesticide adsorption.
Soils high in organic matter or clay are more adsorptive than coarse, sandy soils, in part
because a clay or organic soil has more particle surface area, or more sites onto which
pesticides can bind. Moisture also affects adsorption. Wet soils tend to adsorb less pesticide
than dry soils because water molecules compete with the pesticide for the binding sites.

Pesticides vary in their adsorption to soil particles. Some pesticides such as paraquat and
glyphosate bind very tightly, while others bind only weakly and are readily desorbed or
released back into the soil solution. As soon as the pesticide is applied into the environment
it is affected by a number of physical, chemical or biological processes which then affect how
persistent it might be or whether or not the pesticide moves. These processes are generally
beneficial. On occasions some practices might be perceived as detrimental. For example,
the watering in of a surface applied herbicide makes it work better because the herbicide is
root absorbed. Therefore, there is little or no runoff or leaching. In addition, the degradation
of a soil applied pesticide occurs through several mechanisms which reduce the toxicity over
time.
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As we then look at those processes that impact the pesticide, once introduced into the
environment, we can divide them in to three major categories:

e Adsorption
o Transfer
o Degradation
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Adsorption

Adsorption is the binding of the pesticide to the mineral components of the soil or organic
matter, which is abundant in turf. In turf, organic matter includes, in many circumstances, a
thatch layer. In other pesticide application circumstances there is not a thatch layer like we
have in a turf system. This layer makes the turf system quite unique with regard to the
buffering capacity of the system to those materials introduced into it.

There's also a transfer process (where pesticides can actually move in the environment) and,
finally, a degradation process that removes pesticides (through degradation). Adsorption as
a process is pretty straight forward and occurs when a chemical binds to organic or mineral
matter in a way that it cannot be dislodged by water.

Transfer processes include such things as volatilization, runoff, leaching, up-take by various
flora and fauna (including the turf), and removal of the treated vegetation. With turfgrass we
commonly look at the transfer process in terms of removal (movement of pesticides) from the
turf due to the mowing process (the collection of clippings and their transfer to some other
location). In some circumstances detrimental effects can occur.

For example, if herbicides are applied to turf and then the clippings are removed soon after
application and are applied to garden plants as a mulch, the herbicide may volatilize from
those clippings and certain sensitive plants could be injured.
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The Fate Processes

One problem resulting from pesticide adsorption is reduced pest control. For example, weeds
may not be controlled if a herbicide is held tightly to soil particles and cannot be taken up by
the roots of the target weeds. Some pesticide labels recommend higher application rates
when the chemical is applied to adsorptive soils.

Plant injury can be another problem resulting from adsorption of pesticides to soil particles.
Injury can result when a pesticide used for one crop is later released from the soil particles
in amounts great enough to cause injury to a sensitive rotational crop. This pesticide “carry-
over’ can also lead to the presence of illegal residues on rotational food or feed crops.
Adsorption is particularly important because it influences whether other processes are able
to affect pesticides.

Pesticide Adsorption

The adsorption process binds pesticides to soil particles and/or plant parts, similar to iron
filings or paper clips sticking to a magnet. Adsorption often occurs because of the attraction
between a chemical and soil or organic particles. For example, positively charged pesticide
molecules are attracted to and can bind to negatively charged clay particles and plant debris.

Many soil factors influence pesticide adsorption. Soils high in organic matter or clay are more
adsorptive than coarse sandy soils. This occurs, in part, because a clay or organic soil has a
greater particle surface area or number of sites onto which pesticides can bind. Soil moisture
also influences adsorption. Wet soils tend to adsorb less pesticide than dry soils because
water molecules compete with the pesticide for the binding sites on soil particles. Pesticides
may adsorb onto plant materials such as litter in no-till or minimum-till fields, the bark of trees,
or thatch in turf. These organic layers may prohibit pesticide movement to target areas deeper
in the soil. Pesticides vary in their tendency to adsorb to soil particles. Some pesticides, such
as paraquat and glyphosate, bind very tightly, while others bind only weakly and are readily
desorbed or released back into the soil solution. Adsorption is particularly important because
it influences whether other processes can affect pesticides.

Pre-emergence Herbicides

Pre-emergence herbicides can be useful chemical tools for you as you attempt to manage
weeds before they can compete for valuable space in your turf. Unfortunately, the level of
control you desire does not always happen. There are a host of possible reasons for not
getting the control that you want; but, by far and away, the most probable reason is improper
timing of application — usually that they are not applied soon enough.

Chemical Barrier

You should have your pre-emergence herbicides on the ground and activated prior to the
initiation of weed seed germination. Activation is important because you want to have an
“active” chemical barrier present in the soil solution when the target weed seeds imbibe water.
You can insure activation easily by irrigating immediately after herbicide activation. Be sure
to irrigate at least equivalent to a half inch of rainfall. Actually, if you plan to use sprayed
formulations of pre-emergence herbicides, a good way to insure activation is to apply them
when it is raining. In circumstances where irrigation is not available and you must depend on
rainfall for activation, you should apply pre-emergence herbicides earlier than you might when
you could irrigate, to insure there is ample time for rainfall to occur
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A variety of factors affect the performance of pre-emergence herbicides. These include timing
of application in relation to weed seed germination, soil type, environmental conditions
(primarily temperature and rainfall), target weed species and biotype. Ideally, pre-emergence
herbicides should be applied just before weed seed germination begins. Applying too early
may result in reduced control or no control due to leaching and/or normal herbicide
degradation. However, there is a good deal of research that indicates pre-emergence
summer annual grass control applications may be made as early as January.

The reason this works is that during cool weather the rate of herbicide degradation is slow
and most of the pre-emergence grass herbicides do not leach readily. Pre-emergence
herbicides must be in place and activated before weed seed germination begins. Activation
of pre-emergence herbicides requires 0.25 to 0.5 inch of rainfall or irrigation. For optimum
performance, rainfall or irrigation should occur within 24 hours of application to move the
herbicides into the upper layer of the soil. The critical period between application and
activation by rainfall or irrigation varies with herbicide, rate, and environmental conditions.

Crabgrass germinates in the spring (late March-April) when soil temperature at the 4-inch
depth reaches 53 degrees Fahrenheit. Alternating wet and dry conditions at the soil surface
as well as light encourage crabgrass germination.

Sequential or Repeat Applications of Pre-emergence Herbicides

In warm weather, herbicides begin to degrade soon after application eventually reaching a
level at which weed seed germination can occur. Pre-emergence herbicides will degrade to
the point of ineffectiveness from 6 to 16 weeks after application. For this reason, repeat or
sequential applications are needed for full season control. Make sequential applications 60
days after the initial treatment.

Pesticide Transfer

Pesticide transfer is sometimes essential for pest control. For example, for certain pre-
emergence herbicides to be effective, they must move within the soil to reach the germinating
seeds. Too much movement, however, can move a pesticide away from the target pest. This
can lead to reduced pest control, contamination of surface water and groundwater, and injury
of non-target species, including humans. Five ways that pesticides can be transferred are
through volatilization, runoff, leaching, absorption and crop removal.

Volatilization

Volatilization is the conversion of a solid or liquid into a gas. Once volatilized, a pesticide can
move in air currents away from the treated surface. Vapor pressure is an important factor in
determining whether a pesticide will volatilize. The higher the vapor pressure, the more
volatile the pesticide.

Volatilization occurs when a pesticide partitions from the solid or aqueous phase to the gas
phase. Once volatilized, a pesticide may diffuse into the atmosphere and either be destroyed
or continue as an environmental risk. When mixing disturbs a soil contaminated by a pesticide
or other organic compound, a 30 percent or greater loss of the soil contaminant through
volatilization is not unusual.

82
Pesticide Safety Training Course®© 5/1/2022 www.abctlc.com


http://www.abctlc.com

Thermophilic Temperatures

Volatilization of a pesticide is highly temperature dependent; thermophilic temperatures
typically increase pesticide losses. The tendency for a pesticide to volatilize also depends
upon its size, structure, and function. Moisture also affects volatilization rates.

Water may physically impede the flow of a gas phase pesticide by obstructing the pores
through which gases travel. Water may also promote volatilization by liberating weakly
adsorbed pesticides.

Environmental factors tend to increase volatilization. They include high temperature, low
relative humidity, and air movement. A pesticide tightly adsorbed to soil particles is less likely
to volatilize; soil conditions such as texture, organic matter content, and moisture can thus
influence pesticide volatilization.

Volatilization can result in reduced control of the target pest because less pesticide remains
at the target site. Vapor drift, the movement of pesticide vapors or gases in the atmosphere,
can lead to injury of non-target species. Herbicide vapors in particular can injure non-target
plants.

To reduce pesticide volatilization, avoid applying volatile pesticides when conditions are
unfavorable, such as very hot, dry days or when the soils are wet. Labels often provide
warnings if there is a volatility hazard under certain conditions. Labels for volatile pesticides
may suggest adding the pesticide to the soil by tillage or irrigation during or shortly after
application. This helps to reduce volatilization by reducing the amount of exposed pesticide
on the soil surface. Low-volatile formulations are also available for some pesticides.

Runoff

Runoff is movement of water over a sloping surface. Runoff occurs when water is applied
faster than it can enter the soil. Pesticides can be carried in the water itself or bound to
eroding soil particles. The severity of pesticide runoff depends on the slope or grade of an
area; the erodibility, texture and moisture content of the soil; and the amount and timing of
rainfall and irrigation. Pesticide runoff usually is greatest when a heavy or sustained rain
follows soon after an application. Over-irrigation can lead to excess surface water; it also can
lead to pesticide runoff, especially when an irrigation system is used to apply a pesticide.

Vegetation or crop residue tends to slow the movement of runoff water. Certain physical and
chemical properties of the pesticide, such as how quickly it is absorbed by plants or how
tightly it is bound to plant tissue or soil, are also important.

Herbicide runoff can cause direct injury to non-target plants. Insecticide and nematicide runoff
into surface waters such as streams and ponds can be particularly harmful to aquatic
organisms. Pesticide runoff also can lead to groundwater contamination and can cause injury
to crops, livestock or humans if the contaminated water is used downstream.

Practices to reduce pesticide runoff include monitoring of weather conditions, careful
application of irrigation water, using a spray mix additive to enhance pesticide retention on
foliage, and incorporating the pesticide into the soil. Reduced-tillage cropping systems and
surface grading, in addition to contour planting and strip cropping of untreated vegetation,
can slow the movement of runoff water and help keep it out of wells, sinkholes, water bodies
and other sensitive areas.
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Leaching

Leaching is the movement of pesticides through the soil rather than over the surface.
Leaching depends, in part, on the pesticide's chemical and physical properties. For example,
a pesticide held strongly to soil particles by adsorption is less likely to leach. Another factor
is solubility. A pesticide that dissolves in water can move with water in the soil. The
persistence, or longevity, of a pesticide also influences the likelihood of leaching.

A pesticide that is rapidly broken down by a degradation process is less likely to leach
because it may remain in the soil only a short time.

Water-soluble pesticides have a tendency to be “rinsed away” through a process called
leaching, that is, the movement of a chemical within percolating water. Typically, leaching is
of concern when the pesticide moves into groundwater or another location, posing an
increased risk to humans and/or the environment. Many pesticides are not highly soluble in
water, readily adsorbing onto the organic matter fraction. For this reason, use of composts in
agricultural soils tends to reduce the threat of pesticide leaching losses.

Soil factors that influence leaching include texture and organic matter, in part because of their
effect on pesticide adsorption. Soil permeability (how readily water moves through the soil)
is also important. The more permeable a soil, the greater potential for pesticide leaching. A
sandy soil is much more permeable than a clay.

The method and rate of application, the use of tillage systems that modify soil conditions, and
the amount and timing of water a treated area receives after application can also influence
pesticide leaching. Typically, the closer the time of application to a heavy or sustained rainfall,
the greater the likelihood that some pesticide leaching will occur. A certain amount of
pesticide leaching may be essential for control of a target pest. Too much leaching, however,
can lead to reduced pest control, injury of non-target species and groundwater contamination.

Monitoring weather conditions and the amount and timing of irrigation can help minimize
pesticide leaching. Careful pesticide selection is important because those pesticides that are
not readily adsorbed, not rapidly degraded, and highly water soluble are the most likely to
leach. Labels must be read carefully for instructions on the rates, timing and methods of
application. The label may also advise against using the pesticide when certain soil, geologic
or climatic conditions are present.

Pesticides can leach through the soil to groundwater from storage, mixing, equipment
cleaning and disposal areas. Under certain conditions, some pesticides can leach to
groundwater from normal applications. The section "Pesticides and water quality" provides
further discussion on groundwater and safe handling practices to prevent contamination.

Absorption or Uptake

Absorption or uptake is the movement of pesticides into plants and animals. Absorption of
pesticides by target and non-target organisms is influenced by environmental conditions and
by the chemical and physical properties of the pesticide and the soil. Once absorbed by
plants, pesticides may be broken down or they may remain in the plant until tissue decay or
harvest.

84
Pesticide Safety Training Course®© 5/1/2022 www.abctlc.com


http://www.abctlc.com

Crop Removal

Crop removal transfers pesticides and their breakdown products from the treatment site. Most
harvested food commodities are subjected to washing and processing procedures that
remove or degrade much of the remaining pesticide residue. While we typically associate
harvesting with food and feed products, it is easy to forget that pesticides potentially can be
transferred during such operations as tree and shrub pruning and turfgrass mowing.

Pesticide Degradation

Pesticide degradation, or the breakdown of pesticides, usually is beneficial. Pesticide-
destroying reactions change most pesticide residues in the environment to nontoxic or
harmless compounds. However, degradation is detrimental when a pesticide is destroyed
before the target pest has been controlled.

Biological Degradation

Microorganisms have developed many enzymes that can break down natural compounds.
Modern scientists, though, have created pesticides with chemical structures not found in
nature. These unique structures are often responsible for a pesticide's effectiveness and also
explain why pesticides can persist in the environment. A pesticide's environmental
persistence largely depends on its chemical structure and on the presence of unusual
functional groups, which are large sub-structures within the pesticide molecule. The chemical
structure helps determine its water solubility and consequently, its bioavailability, since
microbes more readily assimilate water-soluble compounds.

When a pesticide’s functional groups are attached with weak or labile bonds, it can degrade
more rapidly. Many modern pesticides have such bonds designed into them to avoid
problems of extended persistence. Adding water may break many labile bonds. This process
is called hydrolysis and the enzymes that promote hydrolysis are termed hydrolytic. Malathion
is an example of an insecticide containing many such labile bonds that may be broken using
hydrolytic enzymes (for example, esterase and phosphatase).

Hydrolytic Degradation

Other pesticides capable of hydrolytic degradation are: carbamate pesticides, urea
derivatives, pyrethroids, diazinon, dicamba, dichloropicolinic acid, dimethoate,
phenylalkanoic ester, dimethoate, phenylalkanoic pyrazon, atrazine, linuron, propanil,
chlorpyrifos, and 2,4-D.Two other classes of enzymes, mono- and di-oxygenases, are also
commonly associated with pesticide degradation. These enzymes introduce one or two
oxygen atoms, respectively, into the structure of a pesticide.

This oxidation process often makes the pesticide more amenable to further degradation by
increasing its water solubility, thereby increasing its bioavailability. Degradation may begin at
the extracellular level and then proceed further at the intracellular level.

Extracellular Decomposition

Many of the same enzymes microorganisms use to break down cellulose, hemicellulose, and
lignin—the primary natural compounds in most plant material—may also degrade pesticides
during composting. The large polymeric structure of these natural compounds prevents their
passage into the microorganism for consumption. To deal with this problem, microorganisms
begin breaking down chemicals outside their “body,” or extracellularly. They excrete enzymes
out of their cells that react with the bonds in cellulose, hemicellulose, and/or lignin, breaking
them down into smaller components. The shortened polymers can then be subjected to
further degradation.
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Extracellular Enzymes

Extracellular enzymes can have very low “specificity,” working like a key that fits different
locks. They can, therefore, react with many different chemicals. If the enzyme finds a
pesticide before reaching its “intended” substrate (for example, cellulose, hemicellulose,
lignin), it may react with it, changing the pesticide into a possibly less toxic and less hazardous
form.

Such co-metabolism appears to play a significant role in degrading pesticides found in
compost and soil. Fungi are the source of most extracellular enzymes. Some fungi often
associated with compost and soil organic matter are in the genera Trichoderma, Gliocladium,
Penicillium, and Phanerochaete. Fungi grow through the development of hyphae (long strings
of cells) that extend throughout compost or soil organic matter. The hyphae release
extracellular enzymes, which break down the pesticide and allow it to pass into the cells. This
allows the production of additional hyphae and/or energy. Although fungi are present in
compost feedstock, they contribute more to composting in its later stages. As bacteria
exhaust the easily degraded organic matter from the feedstock, fungi then begin to degrade
the more recalcitrant polymeric organic matter.

Intracellular Decomposition

After extracellular enzymes begin breaking down a pesticide or if it is otherwise bioavailable,
a pesticide may enter the cell of a microorganism. To pass into a cell efficiently, the pesticide
must be dissolved in water.

Generally pesticides containing more oxygen, nitrogen, and sulfur tend to be more water
soluble due to hydrogen bonding. Once inside a cell, a pesticide may undergo varying
degrees of degradation. Mineralization reduces the pesticide to carbon dioxide, water, and
other inorganic components. Typically, it accounts for only a small portion of the
“disappearance” of a pesticide through composting.

Last Word on Adsorption

Water-insoluble pesticides tend to adsorb onto and within organic matter, making them even
less bioavailable. The chemistry of the functional groups in the pesticide and the organic
matter dictates the strength of this pesticide-organic matter interaction.

Adsorbed pesticides are generally much more resistant to breakdown than water-soluble
pesticides. This is because the latter have a much greater chance of contact with pesticide-
degrading microorganisms as described above. Consequently, highly adsorbed pesticides
are not considered bioavailable, enabling them to persist for months or even years.

However, when a pesticide is adsorbed to organic matter that eventually decomposes, it may
once again become bioavailable. Additional factors can make adsorption a likely outcome for
even water-soluble pesticides. For example, many pesticides contain acidic and nitrogen-
containing functional groups that can adsorb due to the presence of a negative or positive
charge, respectively. A negatively charged pesticide will adsorb to positively charged
functional groups on organic matter, while positively charged pesticides will adsorb to
negatively charged functional groups on organic matter and clays.
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Three types of pesticide degradation are microbial, chemical, and photodegradation.
Microbial Degradation

Microbial degradation is the breakdown of pesticides by fungi, bacteria, and other
microorganisms that use pesticides as a food source. Most microbial degradation of
pesticides occurs in the soil. Soil conditions such as moisture, temperature, aeration, pH, and
the amount of organic matter affect the rate of microbial degradation because of their direct
influence on microbial growth and activity.

The frequency of pesticide application also is a factor that can influence microbial
degradation. Rapid microbial degradation is more likely when the same pesticide is used
repeatedly in a field. Repeated applications can actually stimulate the buildup of organisms
that are effective in degrading the chemical. As the population of these organisms increases,
degradation accelerates and the amount of pesticide available to control the pest is reduced.
In extreme cases, accelerated microbial degradation has led to certain products being
removed from the marketplace. Microorganisms greatly reduce the effectiveness of these
chemicals soon after application. The possibility of very rapid pesticide breakdown is reduced
by using pesticides only when necessary and by avoiding repeated applications of the same
chemical. Alternating between different classes, groups or formulations of pesticides can
minimize the potential for microbial degradation problems as well as pest resistance.

Chemical Degradation

Chemical degradation is the breakdown of pesticides by processes that do not involve living
organisms. Temperature, moisture, pH and adsorption, in addition to the chemical and
physical properties of the pesticide, determine which chemical reactions take place and how
quickly they occur. One of the most common pesticide degradation reactions is hydrolysis, a
breakdown process in which the pesticide reacts with water. Many organophosphate and
carbamate insecticides are particularly susceptible to hydrolysis under alkaline conditions.
Some are actually broken down within a matter of hours when mixed with alkaline water.
Product labels may warn against mixing a pesticide with certain fertilizers, other pesticides
or water with specific characteristics. Following these precautions can help prevent pesticide
degradation and potential incompatibility problems. In some situations, buffers or other
additives may be available to modify spray mix conditions and prevent or reduce degradation.
Pesticide degradation and possible corrosion of application equipment can be avoided by not
allowing a spray mix to remain in a tank for a long period of time.

Photodegradation

Photodegradation is the breakdown of pesticides by light, particularly sunlight.
Photodegradation can destroy pesticides on foliage, on the surface of the soil, and even in
the air. Factors that influence pesticide photodegradation include the intensity of the sunlight,
properties of the application site, the application method and the properties of the pesticide.
Pesticide losses from photodegradation can be reduced by adding the pesticide to the soil
during or immediately after application.

Always follow label instructions and take steps to avoid exposure. If any exposures occur, be
sure to follow the First Aid instructions on the product label carefully. For additional treatment
advice, contact the Poison Control Center at 1-800-222-1222. If you wish to report a pesticide
problem, please call 1-800-858-7378.

NOTE: When pesticides are used, it is the applicator’s legal responsibility to read and follow
directions on the product label. Not following label directions, even if they conflict with
information provided herein, is a violation of federal law.
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Topic 1 - Pesticide Safety Introduction Post Quiz
Answers are found after the Glossary Section
Internet Link to Assignment...

http://www.abctlc.com/downloads/PDF/Pest Safety Training
Ass.pdf

Pesticide Definition
1. The most common pesticide are herbicides that account for approximately
of all pesticide use.

Insecticide Definition
2. Nearly all insecticides have the potential to significantly alter ecosystems; many
are toxic to humans; and others are concentrated in the

Reading the Pesticide Label

3. The pesticide label is your best guide to using pesticides safely and effectively.
The directions on the label are there primarily to help you achieve “maximum”
benefits—the pest control that you desire— with “minimum” risk. Both depend on
following label directions and correctly using the pesticide.

True of False

4. What is the term which a pesticide can be injected into the ground to kill organisms
in the soil that might harm the plant while it is growing? It can also be pumped into
warehouses or barns to kill pests that could harm the plant during storage or transport
for sale.

5. What is the term which is broadly defined as any substance added to the spray
tank, separate from the pesticide formulation, that will improve the performance of
the pesticide?

6. What is the term which is described in terms of half-life: the time needed for 50%
of the chemical to break down (degrade). The longer the half-life, the more persistent
the pesticide?
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Pesticides are Broken Down or Degraded by:
7. What is the term which is the breakdown of chemicals in reaction to sunlight?

8. Pyrethroid Pesticides were developed as a synthetic version of the naturally
occurring pesticide pyrethrin, which is found in . They have
been modified to increase their stability in the environment. Some synthetic
pyrethroids are toxic to the nervous system.

Six Basic Components
An IPM system is designed around six basic components: The US
Environmental Protection Agency has a useful set of IPM principles.

9. Acceptable pest levels: The emphasis is on control, not

Chemical Degradation
10. One of the most common pesticide degradation reactions is ,
a breakdown process in which the pesticide reacts with water.
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Topic 2 — Proper Pesticide Handling Section

Topic 2 - Section Focus: You will learn the basics of pesticide handling, mixing, storage
and application. Atthe end of this section, the student will be able to understand and describe
the primary pesticide handling techniques. There is a post quiz at the end of this section to
review your comprehension and a final examination in the Assignment for your contact hours

Topic Scope: If improperly handled and/or applied, pesticides will poison people, pets and
livestock. They also can damage beneficial insects, birds, fish and other wildlife; harm
desirable plants; and they may contaminate soil and groundwater. Take a close look at what
pesticides have done to the honeybee industry.

Agricultural pesticide workers are shown above, this section will also apply to structural
applicators as well. Although some of this section comes from the Worker Protection
Standard, all of this information is valuable to all pesticide handlers and applicators. It is
necessary to maintain careful and continuous control over the use and handling of these
chemicals during the transport, storage, mixing, loading, application and disposal. Care must
be exercised in cleaning equipment, clothing, and persons working with pesticides.
Additionally, special precautions are necessary if pesticides are spilled or catch fire. Certain
materials associated with vector control operations, including some pesticides, are
considered by EPA and States to represent hazardous wastes.
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General Pesticide Safety

To help reduce the hazards associated with pesticides, the following sections provide
guidelines for the safe handling of pesticides.

[ Check all pesticide equipment before you use it to ensure proper working condition.
"1 Read pesticide labels carefully. Follow the label direction when mixing, applying,
storing, or disposing of pesticides.

[0 Wear personal protective equipment (PPE) to prevent skin contact, inhalation, and
mucous membrane exposure when handling pesticides (mixing, transporting, and
applying).

U Do not eat, drink, or smoke when handling pesticides.

[ Do not transport, mix, or use pesticides unless you can call for help if needed.

[1 Keep an ample supply of water nearby to flush exposed areas, if a spill occurs.

1 Wash clothing and bathe after working with pesticides to ensure that all chemicals are
removed from clothing and skin.

1 Always handle pesticides downhill from wells, cisterns, sink holes, ditches, or standing
water.

[ Do not apply pesticides when rain is imminent or if wind could affect the spraying area.
U Triple-rinse spray equipment and empty containers. Apply the rinse water to the treated
field.

0 Properly dispose of empty containers.

Pesticide Poisoning

Insecticides cause the greatest number of pesticide poisonings in the United States.
The most serious pesticide poisonings usually result from acute exposure to
organophosphate and carbamate insecticides.

Seeking Medical Attention 1-800-222-1222

If you are having symptoms but are unsure if they are pesticide related, at least notify
someone in case your symptoms become worse. But when symptoms appear after
contact with pesticides, you should seek medical attention immediately.

At this time, call the National Poison Center at 1-800-222-1222 for guidance on the
proper response to your symptoms. This number will direct your call to the nearest
poison center, which is staffed on a 24-hour basis.
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Proper Pesticide Handling Introduction

Preparing to Apply Pesticides Preparation is essential for chemical safety. Follow the
steps below to properly prepare for pesticide application:

A. Plan ahead

Always read chemical labels before attempting to work with pesticides. Prepare for a possible
emergency by maintaining a personal decontamination site, a chemical spill kit, and by
knowing the proper first aid procedures associated with your pesticide.

B. Move Pesticides Safely

Careless chemical transportation can cause spills and contamination. Do not carry pesticides
in an enclosed area, such as a car. Be sure to secure the pesticides to prevent shifting or
bouncing. In addition, never leave your vehicle unattended when transporting chemicals.

C. Select Application Equipment

Choose suitable equipment to properly apply pesticides. Before using the equipment, inspect
it for good working order.

D. Select Appropriate Personal Protective Equipment

Regardless of the pesticide's toxicity; always wear a long-sleeve shirt and pants when
working with pesticides. Wear additional protective equipment, as necessary. Inspect all PPE
before each use for leaks, holes, tears, or worn places. Repair or discard any damaged
equipment.

E. Provide Prior Notification

Prior to applying pesticides, inform all people in or around the application area. Notification
allows people to protect themselves from harmful chemicals.

Transporting Pesticides

Pesticides can present a particularly severe hazard if they are involved in accidents during
transportation. When pesticides are spilled on the roadway, they may catch fire, be scattered
by passing cars and trucks, be blown by wind onto nearby crops or people, or be washed
into ditches or streams by rain. If they catch fire, the fumes and smoke may injure fire fighters,
police, and people far removed from the scene of the accident.

Even under relatively uneventful circumstances, pesticides may simply contaminate the
vehicle, cargo, or people transporting the chemicals. When you transport pesticides, you are
legally responsible for them.

To reduce the likelihood of pesticide spills or exposure of workers or others riding in
vehicles transporting pesticides, the following guidelines should be followed:

1. Pesticides are most safely transported in the beds of trucks.

2. Pesticides should never be transported in the passenger compartment of any vehicle.
3. People should never be allowed to ride in the beds of pick-up trucks carrying pesticides.
This applies especially to children as passengers.

4. Pesticides should never be transported in the same compartment with food, feed, or
clothing.

5. All pesticide containers in shipment should be secured tightly. This is especially critical
for glass containers.

6. Pesticide containers made of paper, cardboard, or similar materials should be protected
from moisture during transport.

7. Pesticides in parked service vehicles must be made secure from theft, tampering, and
contamination.
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More on Storing Pesticide

It is necessary and legally required that pesticides be stored in a safe, secure and well-
identified place. Here are some rules that pertain to pesticide storage:

1. Always store pesticides in their original, labeled container with the label clearly visible.
2. Always store pesticides in tightly sealed containers and check containers periodically for
leakage, corrosion breaks, tears, etc.

3. Always store pesticides where they are protected from freezing or excessive heat.

4. Always be certain that pesticide storage areas are well-ventilated to prevent the
accumulation of toxic fumes.

5. Always store different types of pesticides in different areas, to prevent cross
contamination and the possibility of applying a product inadvertently.

6. Never store pesticides in old bottles or food containers where they could be mistaken for
food or drink for humans or animals.

7. Never store pesticides near food, feed, or seed.

8. Agencies or programs that store significant amounts of pesticide should have a
designated pesticide storage facility.

Requirements for Proper Pesticide Storage

1. Locking doors

2. Adequate lighting

3. Adequate ventilation

4. Fire extinguishers readily available

5. Spill containment design or equipment

6. Warning placards if Category | or Il pesticides are stored — including emergency contact
information

7. Personal protective equipment readily available

8. Wash water and eye wash stations available

9. Presence of label and SDS (formerly MSDS) book for stored materials

Recommended for Pesticide Storage

1. Fire resistant construction

2. Emergency shower station- with eyewash

3. Spill containment floor design or drum pallets
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Site Storage Sub-Section

PESTICIDE STORAGE AREA
(Secondary containment)

WATER
SUPPLY

EYEWASH SHOWER

MINIBULK
STORAGE

PESTICIDE LOADING/WASHPAD
(secondary containment)

Site Storage

For temporary on-site storage, always:

1. Locate where flooding is unlikely.

2. Locate where runoff will not contaminate any water system.

Storage Facility

The permanent pesticide storage facility should meet the following guidelines:

1. Dry, well-ventilated, separate room, building, or covered area with fire protection (e.g., dry
chemical fire extinguisher).

2. Secured by fence and/or locked doors.

3. Signs on rooms/buildings to provide hazard warning (e.g., DANGER, POISON, and
PESTICIDE STORAGE).

4. Pesticide equipment should be properly labeled as contaminated and not removed from
the site until decontaminated.

5. Proper decontamination area for personnel and equipment; dispose of contaminated water
as excess pesticide; treat contaminated runoff collected as excess pesticide.

Operational Procedures

. Store pesticide containers in rows with the labels plainly visible.

. Place contents from damaged containers in sound containers.

. If relevant, segregate pesticides by formulation.

. Store rigid containers in an upright position and keep lids securely closed when not in use.
. Maintain a complete inventory indicating the number and identity of containers.

. Check containers regularly for corrosion and leaks.

. Keep suitable absorbent (e.g., vermiculite) on hand in case of spills.
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Safety Precautions

a. Inspect pesticide containers for leaks before handling them.

b. Do not allow unauthorized personnel in the storage area.

c. Do not store pesticides next to items intended for consumption by animals or humans.

d. Do not eat, drink, smoke, or chew tobacco where pesticides are stored, mixed, handled,
or applied.

e. Do not store beverages, food, eating utensils, or smoking material in the storage or loading
areas.

f. Wear rubber g