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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 Adode Acrobat’s website.

You can complete the course by viewing the course materials on your
computer or you can print it out. Once you’ve paid for the course, we'll
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/AdvancedPestASS.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.

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

You can obtain a printed version from TLC for an additional $199.95 plus
shipping charges.

All downloads are electronically tracked and monitored for security
purposes.
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Important Information about this Manual (Disclaimer notice)

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 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 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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Precept-Based Training Course

This training course is based upon a form of induction training, made of topical and technical
precepts. The training topics are made up of “micro-content” or “precepts” or small chunks
of information that can be easily digested. These bite-size pieces of technical information are
considered to be one of the most effective ways of teaching people new information because
it helps the mind 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 given the opportunity to exhibit their knowledge in the final assessment.

Some States and many employers require the final exam to be proctored.
Do not solely depend on TLC’s Approval list for it may be outdated.

Most of our students prefer to do the assignment in Word and e-mail or fax the
assignment back to us. We also teach this course in a conventional hands-on class.
Call us and schedule a class today.

Responsibility

This course contains 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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Copyright Notice

©2000-2022 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. All material that is not credited or acknowledged is the
copyright of Technical Learning College. This information is intended for educational purposes
only. Most unaccredited photographs have been taken by TLC instructors or TLC students. 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.

Every possible effort is made to ensure that all information provided in this course is accurate.
All written, graphic, photographic or other material is provided for information only. Therefore,
Technical Learning College accepts no responsibility or liability whatsoever for the application
or misuse of any information included herein.

Requests for 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.

Acknowledgments

Some of the information in this Technical Guide was compiled by Charles L. Cole, Professor and
Extension Entomologist, and Millisa A. Rowell, Extension Assistant, Texas Agricultural
Extension Service, Riverside Campus, Box 2150, Bryan, Texas 77806-2150. Permission to use
their findings for Department of Defense purposes is greatly appreciated. Thanks also to LCDR
H. R. Stevenson for additional data used to produce this course. Final writing, editing, review
and formatting of this document were the responsibility of Capt. Armando Rosales, USAF, Dr.
Richard G. Robbins, DPMIAC/AFPMB, and Dr. Edward S. Evans, Jr., Entomological Sciences
Program, USACHPPM.

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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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.
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TLC Continuing Education Course Material Development

Technical Learning College (TLC’s) continuing education course material development was
based upon several factors; extensive academic research, advice from subject matter experts,
data analysis, task analysis and training needs assessment process information gathered from
other states.

We welcome you to complete the assignment in Word. You can easily find
the assignment at www.abctlc.com.

Once complete, just simply fax or e-mail the answer key along with the
registration page to us and allow two weeks for grading. Once we grade it,
we will mail a certificate of completion to you. Call us if you need any help.
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COURSE DESCRIPTION
ADVANCED PEST CONTROL CEU TRAINING COURSE

This course covers difficult to control insects (Africanized Bees, Mosquitoes, Termites, Bed
Bugs, Ticks and Bark Beetles), advanced pest control techniques, (Rodding and Injecting)
pesticide safety training procedures and review the federal pesticide rule (WPS). It will also
cover various types of pesticides, application methods, insect identification and control methods,
and pesticide spill clean-up procedures. This course is general in nature and not state specific.
No other materials are needed for this course.

Course Objective

To provide educational resource for continuing education requirement in effective and safe
pesticide application, insect identification, control/treatment methods and various pesticide
safety regulations, personal protective equipment requirements and clean-up procedures.

Course Registration and Support

TLC offers complete registration and support services for all correspondence courses via e-mail,
Web site, telephone, fax, and mail. TLC will attempt to provide immediate, 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. It is the prerogative of TLC to decide whether or not
to grant the request. Students have 90 days from receipt of this manual to complete the
assignments in order to receive their continuing education units (CEUs) or professional
development hours (PDHSs). A score of 70% or better is necessary to pass this course. If students
need any assistance, they should e-mail or call TLC with their concerns. In the interest of privacy,
students’ social security numbers are not used for tracking. Instead, a unique, alternate number
is assigned to each student.

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

Instructions for Written Assignments

The Advanced Pest Control training course uses multiple choice and true/false questions.
Answers may be written in this manual or typed out on a separate answer sheet. TLC prefers
that students type out and e-mail their answer sheets to info@tlch20.com, but they may be faxed
to (928) 468-0675.

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. For security purposes, please fax or e-mail a
copy of your driver’s license and always call us to confirm we’ve received your assignment and
to confirm your identity. TLC offers students the option of either pass/fail or assignment of a
standard letter grade. If a standard letter grade is not requested, a pass/fail notice will be issued.

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.
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If TLC is not notified, you will only receive a pass/fail notice. In order to pass your final
assignment, you are required to obtain a minimum score of 80% on your assignment.

Security and Integrity

We expect every student to produce his/her original, independent work. Lesson sheets and final
exams are not returned to the students, to discourage sharing of answers. If any fraud or deceit
is discovered, the student will forfeit all fees, and the appropriate agency will be notified. Any
student whose work indicates a violation of the Academic Misconduct Policy (cheating and/or
plagiarism) can expect penalties as specified in the Student Handbook, which is available
through Student Services; contact them at (928) 468-0665.

Environmental Terms, Abbreviations, and Acronyms

TLC provides a glossary in the rear of this manual that defines, in non-technical language,
commonly used environmental terms appearing in publications and materials, as well as
abbreviations and acronyms used throughout the EPA and other governmental agencies.

Record Keeping and Reporting Practices
TLC keeps all student records for a minimum of five years.
It is the student’s responsibility to give the completion certificate to the appropriate agencies.

Required Texts
This course comes complete and does not require any other materials.

Feedback Mechanism (Examination Procedures)
A feedback form is included in the front of each study packet.

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 these particular students.

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 other results within two to three
weeks after submitting it, please contact your instructor.

Important Information about this Manual

This 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 a 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 any local state environmental protection agency or health department.
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This 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
manual or a source or remedy for poison control.

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 with opportunities to understand and apply the theory and skills needed
for pesticide application certification,

To provide opportunities for TLC students fo 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 education,

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.
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GROUP OF PESTICIDES

PURPOSE AND USES OF THESE PESTICIDE GROUPS

ALGAECIDES USED TO KILL AND PREVENT GROWTH OF ALGAE (i: Common Use In Swimming Poos)

ANTIMICROBIALS USED TO KILL MICROORGANISMS THAT PRODUCE DISEASES

R THIS PESTICIDE IS USED TO ATTRACT SPECIFIC PESTS USING NATURAL INSECT CHEMICALS
CALLED PHEROMONES TO CONFUSE INSECTS MATING BEHAVIOUR

AVICIDES USED TO CONTROL PEST BIRDS

BIOPESTICIDES THESE ARE NATURALLY OCCURING SUBSTANCES THAT HAVE PESTICIDAL PROPERTIES

I— THIS PESTICIDE GROUP CAUSES FOLIAGE TO DROP FROM A PLANT, TYPICALLY USED IN THE
HARVESTING PROCESS

e AIDS IN THE DRYING PROCESS OF INSECTS OR PLANTS, USUALLY IN LABRATORY PROCESS
PROMOTES DRYING OF LIVING TISSUE, SUCH AS TOPS OF UNWANTED PLANTS
THESE PRODUCE VAPOURS OR GASES TO CONTROL AIR or SOIL BORNE INSECTS AND

FUMIGANTS
DISEASES.

FUNGICIDES THIS GROUP DESTROYS FUNGI THAT INFECT ANIMALS, PLANTS or PEOPLE

i THIS GROUP IS USED TO KILL WEEDS AND OTHER PLANTS THAT ARE GROWING or COMPETING
WITH THE DESIRED SPECIES

T O TR | THESE ACCELERATE or RETARD THE GROWTH RATE OF THE INSECTS

INSECTICIDES USED TO CONTROL OR ELIMINATE INSECTS THAT AFFECT ANINALS, PLANTS or PEOPLE

MITICIDES (Acaricides)

THESE KILL MITES THAT LIVE ON PLANTS, LIVESTOCK or EVEN PEOPLE

MOLLUSCICIDES THESE ARE USED TO KILL SNAILS AND SLUGS

NEMATICIDES USED TO KILL NEMATODES, WHICH ARE MICROSCOPIC WORMLIKE ORGANISMS THAT LIVE IN
THE SOIL AND CAN CAUSE EXTENSIVE DAMAGE TO FOOD CROPS

OVICIDES THESE ARE USED TO CONTROL THE INSECT'S EGGS

PISCICIDES THESE ARE USED TO CONTROL PEST FISH

PLNTGROVREGUATORS |\ e ol pont e THAT ALTER THE EXPEGTED GROWTH, FLOWERING,
or THE REPRODUCTION RATE OF A PLANT

PREDACIDES USED TO CONTROL VERTEBRATE PESTS (Birds, Mammals or Reptiles)

REPELLENTS USED IN REPELLING PESTS SUCH AS MOSQUITOES, FLIES, TICKS and FLEAS

RODENTICIDES USED TOKILL RATS, MICE or OTHER TYPES OF RODENTS

CHART SHOWING THE GROUPS OF PESTICIDES AND THEIR USES

Advanced Pest Control ©1/1/2022
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Topic 1 - Pesticide Section

Section Focus: You will learn the basics of pesticides. At the end of this section, you
will be able to describe pesticide and chemical applications and safety procedures. 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.

Scope/Background: Pesticides are toxic to both pests, non-pests and humans.
Pesticides are commonly used to protect homes and crops from insects, diseases, and
weeds. Because chemical pesticides are toxic to the target pest, they can also be harmful
to human health and/or the environment.

Did you know that all of these common products are considered pesticides?
Cockroach sprays and baits

Insect repellents for personal use.

Rat and other rodent poisons.

Flea and tick sprays, powders, and pet collars.

Kitchen, laundry, and bath disinfectants and sanitizers.

Products that kill mold and mildew.

Some lawn and garden products, such as weed Killers.

Some swimming pool chemicals.

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.
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GENERAL CLASSIFICATION
OF
PESTICIDES

PESTICIDE CLASSIFICATION #1

ORGANOPHOSPHATE
PESTICIDES (OP)

TYPES OF
CHEMICAL
PESTICIDES

PYRETHROID
PESTICIDES (PP)

PESTICIDE TYPES DIAGRAM #1
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Common Insecticides

HERBICIDES For weeds
60 %

INSECTICIDES Insects & mites
27 %

FUNGICIDES Molds,mildew,rusts
DISINFECTANTS Viruses,bacteria
RODENTICIDES Rodent and bat control
MOLLUSCICIDES Snails

12 %

PESTICIDE USAGE BY TYPE DIAGRAM

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.
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.

Evaluating Pesticides EPA

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.
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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.

Classes of Insecticides

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 mammails.
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.
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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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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.
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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:

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.

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.)

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)."

Pest West
Exterminatig

PEST CONT ROL BOOK

COMMON COCKROACH TREATMENTS
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Service Technician

The term “service technician” means any individual who uses or supervises the use of
pesticides (other than a ready to use consumer products pesticide) for the purpose of
providing structural pest control or lawn pest control on the property of another for a fee.
The term “service technician” does not include individuals who use antimicrobial
pesticides, sanitizers or disinfectants; or who otherwise apply ready to use consumer
products pesticides.

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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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 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, 703-308-6467 (FAX) or send an email to info_antimicrobial@epa.gov
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Biopesticides

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.

32
Advanced Pest Control ©1/1/2022 (866) 557-1746



Federal Insecticide, Fungicide, and Rodenticide Act (or FIFRA)

The Federal Insecticide, Fungicide, and Rodenticide Act (or FIFRA), (P.L. 75-717) 7
U.S.C. § 136 et seq. is a United States federal law that set up the basic U.S. system of
pesticide regulation to protect applicators, consumers and the environment. It is
administered by the Environmental Protection Agency (EPA) and the appropriate
environmental agencies of the respective states. The current version of FIFRA underwent
a major revision in 1972 and superseded the Federal Insecticide Act of 1910 and the
Federal Insecticide, Fungicide, and Rodenticide Act of 1947. In 1988, it was amended to
change pesticide registration laws and to require reregistration of certain pesticides that
had been registered before 1984. The act was amended again in 1996 by the Food Quality
Protection Act. Distribution and use of pesticides is regulated by the Environmental
Protection Agency.

When FIFRA was first passed in 1947, it gave the United States Department of Agriculture
responsibility for regulating pesticides. In 1972, when FIFRA underwent a major revision,
it transferred responsibility of pesticide regulation to the Environmental Protection Agency
and shifted emphasis to protection of the environment and public health. The 1972 version
is largely still in place.

FIFRA established a set of pesticide regulations:

1. FIFRA established registration for all pesticides,
which is only done after a period of data
collection to determine the effectiveness for its
intended use, appropriate dosage, and hazards |
of the particular material. When registered, a
label is created to instruct the final user the
proper usage of the material. If instructions are
ignored, users are liable for any
negativeconsequences. Label directions are
designed to maximize the effectiveness of the
product, while protecting the applicator,
consumers, and the environment. Critics of the
process point out on the one hand that the
research to produce the label is entirely done by
the manufacturer and not much checking is done
on its accuracy. On the other hand some
consider the process too strict. It costs millions
of dollars and often several years to register a
pesticide, which limits production only to large
players. Likewise many smaller or specialty uses
are never registered, because the companies do not consider the potential sales
sufficient to justify the investment.

%
L

2. Only a few pesticides are made available to the general public. Most pesticides
are considered too hazardous for general use, and are restricted to certified
applicators. FIFRA established a system of examination and certification both at
the private level and at the commercial level for applicators who wish to purchase
and use restricted use pesticides. The distribution of restricted pesticides is also
monitored.
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3. The EPA has different review processes for three categories of pesticides:
antimicrobials, biopesticides, and conventional pesticides. The three categories
have a similar application process, but have different data requirements and review
policies. Depending on the category of pesticide, the review process can take
several years. After a pesticide is registered with the EPA, there may be state
registration requirements to consider.

THE LABEL IS THE LAW.
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Insect Growth Regulators Introduction

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.
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» 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.

» 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.
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Pesticide - Human Health Factors
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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 1l (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.

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 sulfhemoglobinemia 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
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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.

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).

39
Advanced Pest Control ©1/1/2022 (866) 557-1746



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.

Health Effects

An extensive safety data base has been generated for Methoprene since it was first
registered in 1975. Toxicological data on file with the Agency includes an acute toxicity
battery, irritation/sensitization studies, sub-chronic feeding studies, developmental and
reproductive toxicity studies, mutagenicity studies, chronic feeding studies and lifetime
carcinogenicity studies. In addition, special studies dealing with the metabolism and fate
of Methoprene in several mammalian species and those dealing with the potential for
endocrine effects have also been completed. Studies relating to the effect of Methoprene
on the immune system were waived by EPA since there was no indication of the immune
system being the potential target organ/system in any of the acute, sub-chronic, chronic,
teratology, reproduction or special toxicity studies. Today, some of the submitted data
would not even be required under the current guidelines for biochemical pesticides.

Regulatory Conclusions

* The studies available to EPA indicate that the biochemical insect growth regulator
Methoprene is of low toxicity and poses very little hazard to people and other non-target
species.

* Ecological concerns contained in the 1991 Methoprene R.E.D. FACTS document related
to toxicity to estuarine invertebrates have been alleviated as a result of submission of the
estuarine invertebrate life cycle toxicity study in 1996, which indicated minimal chronic risk
to Mysid Shrimp.

* All Methoprene end-use products completed the reregistration process in 1997 and all
reregistration data requirements and label changes have been completed.
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IPM Methods (Types of Pest Control)

\ ECONOMICS I

MONITORING

I SUSTAINABILITY
/ CULTURAL \

PRACTICES
AND BIOLOGICAL

PREVENTATIVE
MEASURES AGENTS

CHEMICAL i INTEGRATION
PRACTICALITY ' QTROLS

INTEGRATED PEST MANAGEMENT DIAGRAM #1

Integrated Pest Management (IPM) is an effective and environmentally sensitive approach
to pest management that relies on a combination of common-sense practices. 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.
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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.

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 of IPM
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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.
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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.g.: 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.

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 are mistaken for fungal infection, spray costs can be incurred, and the plantis no
better off.
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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.

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.
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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.
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Adjuvants Introduction

Activity of Adjuvants

Adjuvants, or additive compounds, aid in the mixing, application or effectiveness of
pesticides. One class of adjuvants, compatibility agents, allow uniform mixing of
compounds that would normally separate. Other types of adjuvants include spreaders,
stickers, and synergists. There are nearly as many adjuvants as there are pesticides,
and they provide a choice for every need. Some adjuvants are added during pesticide
manufacture and are, thus, part of the formulation. Other adjuvants are added just before
application. To decide when to use an adjuvant, READ THE LABEL. It will state when a
particular adjuvant is needed, whether or not one should be added or when one is already
present.

Adjuvants assist application or pesticide activity without being directly toxic to pests.
However, many of these chemicals can present hazards to the applicators. The EPA has
not required manufacturers to perform the same type of research and reporting on
adjuvants that is required for pesticide registration. However, regulations are continually
updated to protect the health of applicators and review and registration of adjuvants may
be required in the future. Meanwhile, it is a good practice to use the same care in handling
adjuvants as is used with pesticides.

Many, but not all, adjuvants function as surfactants, or surface active agents. Surfactants
improve the retention and absorption of herbicides. The benefit that they provide is offset,
to a degree, by the increased drift hazard they cause. Reducing the surface tension of the
spray solution permits it to break up into finer droplets, which are more likely to drift off
target.

Drift control agents are adjuvants that help reduce the risk of drift. Pesticide drift is off-
target spray deposit and off-target damage.

Spray thickeners reduce drift by increasing droplet size and by reducing bounce or runoff
during application. Use of these adjuvants helps to comply with drift regulations, which is
especially important in areas adjacent to residential areas. Lo-Drift, Nalco-Trol and Drift
Proof are examples of drift control agents.

Penetrating agents dissolve the waxy layer that protects the surface of leaves. This
speeds up absorption with foliar treatments. Lower application rates used with these
adjuvants may provide the same control as higher rates made without them; more
chemical enters the plant before breaking down or washing off. Examples of penetrating
agents include Arborchem and kerosene.

Proper Handling of Pesticides

Using pesticides involves many responsibilities beyond the immediate needs of pest
control. Greenhouse growers, like all agricultural producers, are expected to handle
hazardous materials in a manner that reduces the exposure risk to other persons and
limits contamination of the environment.

Numerous federal and state regulations exist to help growers handle, store and apply
pesticides properly.

47
Advanced Pest Control ©1/1/2022 (866) 557-1746



In addition to FIFRA, the EPA has further authority over pesticide use under the Superfund
Amendment and Reauthorization Act (SARA) and the Resource Conservation and
Recovery Act (RCRA). These federal regulations cover all materials classified as
hazardous and, therefore, apply to pesticides. Pesticide handling and storage are also
regulated by the Transportation Safety Act and the Occupational Safety and Health Act
(OSHA).

Moving Pesticides

Interstate transport of pesticides is regulated by the Federal Department of Transportation
(DOT). Their guidelines for safe movement are common sense rules for any transport of
chemicals. All pesticides should be in the original DOT approved containers and correctly
labeled. All containers should be secured against movement that could result in breaking
or spilling. Never transport pesticides in a vehicle that also carries food or feed products.

Never transport pesticides in the cab of vehicles. Paper or cardboard containers should
be protected from moisture. Never leave an open-bed truck containing pesticides
unattended. Following these procedures is necessary when moving concentrated
chemicals and is good practice for diluted mixtures.

Persons transporting chemicals must have proper protective clothing available for the safe
handling of the containers. The protective gear should be in or on the vehicle forimmediate
access in case a spill occurs. Protection of the person managing or cleaning up a spill is
the primary concern.

Spill Cleanup and Reporting

What to do when a spill occurs

When a minor spill occurs, make sure the proper protective equipment is available, and
wear it. If pesticide has spilled on anyone, wash it off immediately, before taking any other
action. Confine the spill with a dike of sand or soil. Use absorbent materials to soak up the
spill. Shovel all contaminated material into a leak- proof container and dispose of it in the
same manner as excess pesticides. Do not hose down the area; this spreads the chemical.
Always work carefully to avoid making mistakes.

Streams and wetlands must be protected in the event of an accidental spill of any size.
Even diluted chemicals pose a threat to natural habitats when released in large amounts.
Extra precautions must be taken when drawing water from streams or ponds.
Antisiphoning devices must be used and be in good working order. Tank mixes should be
prepared at least 4 mile from water resources. If this is not possible, make sure the ground
at the mixing site does not slope toward the water, or construct an earthen dike to prevent
pesticides from flowing into bodies of water or drains.

Major spills of concentrates or large quantities of spray solution are difficult to handle
without assistance. Provide any first aid that is needed and confine the spill, then notify
the proper authorities. Contact the local fire department using the 911 system, if available.
Other phone numbers for fire departments, state and local authorities should be carried in
the vehicles and by the applicators.

Regardless of the size of the spill, keep people away from the chemicals. Rope off the
area and flag it to warn others. Do not leave the site unless responsible help, such as
emergency or enforcement personnel, is there to warn others.
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Significant pesticide spills must be reported to your state pesticide lead agency.
Applicators, or their employers, are responsible for telephoning a spray incident report to
the State Agency as soon as practical after emergency health care and efforts to contain
the spill have started.

The state agencies decide if it is necessary to call CHEMTREC (Chemical Transportation
Emergency Center), a public service of the Manufacturing Chemicals Association located
in Washington, DC CHEMTREC provides immediate advice for those at the scene of an
emergency. This service is available 24 hours a day (1-800-424-9300) for emergencies
only.

Decontamination

(1) Decontamination solutions can be used for decontaminating surfaces and materials
where spills of dust, granular, wettable powders, or liquid pesticides have occurred. The
bulk of the spilled pesticide should be cleaned up or removed prior to applying any
decontaminant.

(2) Several materials may be used to decontaminate pesticides. Due to the many different
pesticides available and the necessity to use the correct decontamination material, all
decontamination activities must be carried out only after appropriate decontamination
methods have been determined by the Environmental Coordinator and/or Spill Response
Team. Many pesticides, especially the organophosphates, decompose when treated with
lye, or lime. Fewer pesticides are decomposed by bleach. Other pesticides cannot be
effectively decontaminated and should only be treated with detergent and water to assist
in removal. The following table is a guide for decontaminating certain pesticides:

Use Lye or Use Chlorine Do not use any decontamination
Lime for: Bleach for: Chemicals for these Pesticides:
acephate calcium cyanide alachlor

atrazine chlorpyrifos chloramben

captan fonophos chlorinated hydrocarbons
carbaryl diuron

dalapon methoxychlor

diazinon pentachlorophenol
dichlorvos picloram

dimethoate 2,4-D

malathion bromacil

naled glyphosate

propoxur simazine

WARNING: There is a slight potential for creating toxic by-products when using these
procedures. In critical situations, samples of affected soil, sediment, water, etc. should be
sent to a laboratory for analysis to determine if decontamination was successful.

Pesticides amenable to treatment using lye or lime may be decontaminated when mixed
with an excess quantity of either of these materials. Lye or lime can be used in either the
dry form or as a 10% solution in water. Caution: caustic soda (lye) can cause severe eye
damage to personnel not properly protected.
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Protect against contact by wearing unventilated goggles, long-sleeved work clothes with
coveralls, neoprene gloves, and a chemical-resistant apron. An approved respirator
should also be worn. Do not use lye on aluminum surfaces.

Bleach

For pesticides that can be degraded by treatment with bleach, in general use one gallon
of household bleach (which contains approximately 5% sodium hypochlorite) per pound
or gallon of pesticide spilled. If bleaching powder is used, first mix it with water (one gallon
of water per pound of bleach) and add a small amount of liquid detergent. For safety
reasons, a preliminary test must be run using small amounts of bleach and the spilled
pesticide. The reaction resulting from this test must be observed to make sure the reaction
is not too vigorous. Do not store in close proximity to, or mix chlorine bleach with, amine-
containing pesticides. Mingling of these materials can cause a violent reaction resulting
in fire. Calcium hypochlorite is not recommended as a decontaminating agent because of
the fire hazard. Spilled granular/bait materials need only to be swept up. When there is
doubt concerning which decontaminant is appropriate, only water and detergent should
be used.

Nonporous surfaces should be washed with detergent and water. The decontamination
solution determined to be correct should be thoroughly worked into the surface. The
decontamination solution should then be soaked up using absorbent material. The spent
absorbent material is then placed into a labeled leakproof container for disposal.

Porous materials such as wood may not be adequately decontaminated. If contamination
is great enough to warrant, these materials should be replaced. Tools, vehicles, aircraft,
equipment and any contaminated metal or other nonporous objects can be readily
decontaminated using detergent and the appropriate decontamination solution.

Disposal

All contaminated materials that cannot be effectively decontaminated as described above
must be placed in properly labeled, sealed, leakproof containers. Disposal of these
containers shall be in accordance with instructions determined by the U.S. Environmental
Protection Agency/State Pesticide Agency and the Spill Response Team.

Common and unnecessary sight at several aerial applicators in the U.S. several
empty pesticide cans.
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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. Ultility
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.
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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 emulsifiable
concentrates (ECs) to very dilute granular (G) formulations.

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.
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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.

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 tradename 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 tradename 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.
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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 Ilabel, 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.
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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. 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.

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
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Permethrin

General Information

Permethrin is a broad-spectrum pyrethroid insecticide. It is available in dusts, emulsifiable
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 emulsifiable concentrates,
wettable powders, granules, and concentrates for ULV application.

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.

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
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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).

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.
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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 qills.

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
¢ 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

Check with your state environmental/pesticide agency for more information.
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Pesticide Safety Introduction
Information about Cleaning PPE and Protection yourself from

Pesticides
1. The clothing and protective equipment items you will be cleaning may have pesticides
on them.

2. Although you may not be able to see or smell the pesticides, they can rub off on you
when you touch the clothing and equipment.

3. If pesticides get on you, they can hurt you. They can:

e cause skin rashes or burns,

¢ go through your skin and into your body and make youill,

* burn your eyes,

* make you ill if you breathe them or get them in your mouth.

4. To avoid harm from the pesticide, you should:

* Pour the clothes from their container into the washer without touching them.

* Handle only the inner surfaces, such as the inside of boots, aprons, or coveralls.
* Do not breathe the steam from the washer and dryer.

5. Pesticides should not be allowed to stay on your hands:

* When you wash clothing or equipment by hand, use plenty of water and rinse
your hands often.

» Wash your hands before eating, drinking, chewing gum, using tobacco, or using
the toilet.

* Wash your hands as soon as you finish handling the clothing or equipment.

6. You should not allow clothing and equipment with pesticides on them to be washed with
regular laundry. The pesticides can rub off on other items.

Cleaning Eyewear and Respirators

Hand-wash reusable respirator facepieces, goggles, face shields, and shielded safety
glasses, following manufacturer’s instructions. In general, use mild detergent and warm
water to wash the items thoroughly. Rinse well. Wipe dry, or hang in a clean area to air

dry.

Cleaning Other PPE
1. Follow the manufacturer’s cleaning instructions. If the instructions say only to wash the
item, or if there are no cleaning instructions, follow the procedure below.

2. Recommended procedure for washing most PPE:

a. Rinse in a washing machine or by hand.

b. Wash in a washing machine, using a heavy-duty detergent and hot water for the wash
cycle.

c. Wash only a few items at a time to allow plenty of agitation and water for dilution. Use
the highest water-level setting.

d. Rinse twice using two rinse cycles and warm water.

e. Use two entire machine cycles to wash items that are moderately to heavily
contaminated.
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f. Run the washer through at least one more entire cycle without clothing, using
detergent and hot water, to clean the machine.

3. Some plastic or rubber items that are not flat, such as gloves, footwear, and coveralls,
must be washed twice — once to clean the outside and a second time after turning the
item inside out.

4. Some items, such as heavy-duty boots and rigid hats or helmets, should be washed by
hand using hot water and heavy-duty detergent.

5. Hang the items to dry, if possible. Let them hang for at least 24 hours in an area with
plenty of fresh air — preferably outdoors. Do not hang items in enclosed living areas.

6. You may use a clothes dryer for fabric items if it is not possible to hang them to dry.
But after repeated use, the dryer may become contaminated with pesticides.

Note to Employers:

This fact sheet will help you comply with the section of the WPS that requires you to
provide information to people (other than your own handlers) who clean or maintain you
pesticide equipment. You are not required to give them this information in written form, but
you may find that photocopying this fact sheet is an easy way to pass along the necessary
information.

Working Safely with Pesticide Equipment

1. The equipment you will be cleaning, adjusting, or repairing may have pesticides on it.
Although you may not be able to see or smell the pesticides, they can rub off on you when
you touch the equipment.

2. If pesticides get on you, they can hurt you. They can:

e cause skin rashes or burns,

* go through your skin and into your body and make you ill,
* burn your eyes,

* make you ill if you get them in your mouth.

3. You should wear work clothing that protects your body from pesticide residues, such as
long-sleeved shirts, long pants, shoes, and socks. If possible, avoid touching the parts of
the equipment where the pesticide is most likely to be. Or, if practical for the job that you
will be doing, consider wearing rubber or plastic gloves and an apron.

4. You should not let pesticides stay on your hands:

* Wash your hands as soon as you finish handling the equipment.

* Wash your hands before eating, drinking, chewing gum, using tobacco, or using the toilet.
* Wash or shower with soap and water, shampoo your hair, and put on clean clothes after
work.

* Wash work clothes that may have pesticides on them separately from other clothes
before wearing them again.
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Master List

Applicawr's Mame

EFP.A. Certification MNumber

Pesticide Spill Kit

The pesticide spill kit shall contain the following:

1 - 55-gallon open-head drum

1 - 50-pound bag of absorbent material
3 - 1-gallon jugs of household bleach

1 - 1-gallon jug of liquid detergent

1 - 24-inch push broom

1 - square point "D" handle shovel

1 - shop brush (dust pan brush)

1 - dust pan

12 - polyethylene bags wi/ties

Whenever any of the above items are used, they shall be cleaned and/or

replaced.
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MARGIN OF
WATER COURSE

10M PESTICIDE
EREE ZONE TREATMENT AREA

-

BUFFER ZONE

X

WATER BODY

Streams and wetlands must be protected in the event of an accidental spill of any

size. Even diluted chemicals pose a threat to natural habitats when released in
large amounts.

Extra precautions must be taken when drawing water from streams or ponds.

THIS IS THE PROPER WAY TO FILL A TANK THIS IS NOT THE PROPER WAY TO FILL A TANK
(Backflow Prevention) (Chemi Can Get Siph d Back Into Main Water Supply)

PROTECTING WATER SOURCES FROM BACKSIPHON OF PESTICIDES

nical

Antisiphoning devices must be used and be in good working order.

Tank mixes should be prepared at least ¥4 mile from water resources. If this is not
possible, make sure the ground at the mixing site does not slope toward the water,

or construct an earthen dike to prevent pesticides from flowing into bodies of water
or drains.
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Recommended Considerations in Evaluating Pesticide Security

The security needs and critical control points will differ for every business and facility.
However, some of the fundamental security control points include:

Securing Buildings, Manufacturing Facilities, Storage Areas, and
Surrounding Property: One of the most fundamental security needs is the
prevention of intrusion to areas used to manufacture or store pesticides and
other toxic chemicals. Elements of an effective security plan can range from
basic fencing, lighting, and locks, to intrusion detection systems, cameras, and
trained guards. For more information on basic tips on protecting your site, review
the EPA's report “A Chemical Accident Prevention: Site Security" listed below
in the section entitled "For More Information.”

Securing Pesticide Application Equipment and Vehicles: Facilities and
pesticide businesses should ensure that they have appropriate security protections
to prevent intruder access to equipment used in mixing, loading, and applying
pesticides. Before operating pesticide application tools and vehicles, handlers
must have proper authorization and identification.

Aerial Application Equipment: Security awareness is particularly important for
large-scale pesticide application equipment like aircraft and large trucks. The FBI
has requested that aerial applicators be vigilant to any suspicious activity relative
to the use, training in, or acquisition of dangerous chemicals or airborne application
of the same, including threats, unusual purchases, suspicious behavior by
employees or customers, and unusual contacts with the public. Any suspicious
circumstances or information should be reported to the FBI.

Protecting Confidential Information: As business, safety, and security systems
become more reliant on computer and communications technology, the need to
secure these systems has grown. Such efforts include contingency planning for
power losses, effective monitoring of access ports, adherence to password and
backup procedures, and other mechanisms to maintain access for authorized
personnel only.

Designing Facilities and Equipment to Minimize Risk of Damage: Whether an
intrusion to a computer by a hacker or a physical intrusion of your facility by a
vandal or saboteur, it is important to take steps to minimize the extent of damage.
For example, in order to prevent damage, the use of sturdy, reliable, and potentially
blast-proof materials is essential in the construction of equipment used to transport
and apply pesticides.
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Developing Procedures and Policies that Support Security Needs:
Even the best hardware and staffing budgets are only as effective as the procedures
and policies that control their use.

o Effective hiring and labor relations policies are important to obtain and
retain good employees who will support and follow safety precautions. For
example, the hiring process should ensure that pesticide handlers have all
requisite training necessary to handle pesticides safely. Background
checks of staff who have access to secure areas, particularly those areas
where pesticides may be stored, are also necessary.

o Inventory management policies can help limit the amount of potentially
hazardous pesticides stored on site, reducing the risks of accidental or
intentional release or theft.

o Effective advance emergency response procedures can be critical, helping
ensure that business officials and employees understand how to respond
and whom to contact in the case of an emergency. Aside from accidents,
such plans must also consider vandalism, bomb threats, and potential
terrorist activity.

o

LTI N
37

g

Pesticides Releases
The fate of pesticides released into the environment is unknown. Releases may be followed

by a very complex series of events, which can transport the pesticide through the air or water,
into the ground or even into living organisms. The medium for movement (air, water, soil,

organisms) and the degree of movement (local or long distance distribution) will be different
for each pesticide.
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Pesticide Labeling Introduction

A handler employer or applicator must assure that handlers understand all of the labeling
requirements related to safe use of pesticides before any handling activity takes place. The
handler must also have access to the product labeling information during handling activities.

Safe Operation of Equipment
A handler employer must assure that handlers are instructed in the safe operation of all
equipment they will be using.

It is the handler-employer's responsibility to assure that the equipment is working properly and
to inform employees, when appropriate, that the equipment may be contaminated with
pesticides and to explain the correct way to handle such equipment.

Personal Protective Equipment

Any person handling a pesticide must use the clothing and PPE specified on the label for
product use. Characteristics of protective clothing and PPE are specified in the standard, as
are exceptions to PPE specified on product labeling. The handler employer must take
appropriate measures to prevent heat-related ilinesses.

Decontamination
A handler employer must provide a decontamination site (as specified in the standard) for
washing off pesticides and pesticide residues during any handling activity.

Emergency Assistance
A handler employer must provide the same emergency assistance to handlers as discussed
for workers.

Implementation

The requirements of WPS was phased into effect back in 1992 and again in 2005. First,
labeling requirements went into effect on April 21, 1993. Before that date, the EPA did not
allow the statements required by the WPS to be on labels. The period back in October 22,
1992-April 21, 1993 allowed the EPA to inform registrants how to correctly revise their labels
and to inform end-users about the label-specific requirements by which they must abide. The
following label-specific requirements must appear on pesticide labels:

v" PPE (must be worn, but the employer is not required to provide, clean, or maintain until
after April 15, 1994) (EPA, 1993a),

v" the REI, and,
v'on some pesticide labels, a requirement to provide both oral warnings (location and

description of treated area, REI, and not to enter during REI) and a treated area posting
(at entrance to treated area) (EPA, 1992b and EPA, 1993a).
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Pesticide Label Requirements

When these requirements appear on pesticide labels, all end-users must meet them unless
exempt. Exempt end-users should voluntarily obey the requirements because of the dangers
of pesticide exposure.

Second, beginning April 15, 1994, the generic requirements will be enforced. Generic
requirements are intended to eliminate exposure to pesticides and to inform employees about
the occupational hazards of pesticides. These require employers to make sure that employees
are provided with:

v' A display of information at a central location (WPS safety poster, the location of
emergency medical facilities, and a list of recent pesticide applications).

v" A decontamination facility.
v' Pesticide safety training.

v Details of information exchanges between employers of agricultural workers and
employers of commercial (for-hire) pesticide applicators.

v" Notice about pesticide applications and information about pesticides used.
v" Monitoring of handlers who are using highly toxic pesticides.

v Instruction on equipment safety, including inspection and maintenance.

v Instruction on the cleaning, inspection, and maintenance of PPE.

v' Special instructions for handlers, including labeling information and safe operation of
application equipment.

v Special application restrictions in nurseries and greenhouses.

v" Emergency assistance when required (EPA, 1992a and EPA, 1993b).

Enforcement

States have primary enforcement responsibility for pesticide use violations if the Administrator
of the EPA determines the State:

(1) has adopted adequate pesticide use laws and regulations;

(2) has adopted or is implementing adequate procedures for the enforcement of its laws and
regulations; and

(3) has kept records and made reports showing compliance with (1) and (2) above, as the
Administrator may require by regulation.

The Administrator of the EPA may also enter into cooperative agreements with States and
Indian tribes to delegate the authority to cooperate in the enforcement of FIFRA.

Violations of the WPS carry both civil and criminal penalties.
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Exceptions

Exceptions to the WPS are for pesticide application on an agricultural establishment in the
following circumstances (40 CFR):

For mosquito abatement, Mediterranean fruit fly eradication, or similar wide-area public pest
control programs sponsored by governmental entities.

On livestock or other animals, or in or about animal premises.

On plants grown for other than commercial or research purposes, which may include plants in
habitations, home fruit and vegetable gardens, and home greenhouses.

On plants that are in ornamental gardens, parks, and public and private lawns and grounds
that are only intended for aesthetic purposes or climatic modification.

By injection directly into agricultural plants. Direct injection does notinclude "hack and squirt,”
"frill and spray," chemigation, soil-incorporation, or soil injection.

In a manner not directly related to the production of agricultural plants, including, but not limited
to, structural pest control, control of vegetation along rights-of-way and in non-crop areas, and
pastures and rangeland use.

For control of vertebrate pests.

As attractants or repellents in traps.

On the harvested portions of agricultural plants or on harvested timber.

For research uses of unregistered pesticides.

Exemptions

Exemptions from specific sections of the WPS apply only to owners of agricultural
establishments and members of their immediate family while they are performing tasks related
to the production of agricultural plants on their own agricultural establishments (40 CFR).
These exemptions apply to the sections of the WPS covering the following:

Entry during a REI for short-term activities.

Entry during a REI for an agricultural emergency.

Entry during a REI for an EPA-granted exception.

Notice of application. Providing specific information about applications.

Pesticide safety training.

Posted pesticide safety information.

Decontamination and Emergency assistance.
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Formulation Selection Considerations

The importance of formulation type is generally overlooked. The decision to use a formulation
for a given application should include an analysis of the following factors:

Applicator safety. Different formulations present various degrees of hazard to the
applicator. Some products are easily inhaled, while others readily penetrate skin, or
cause injury when splashed in the eyes.

Environmental concerns. Special precautions need to be taken with formulations
that are prone to drift in air or move off-target into water. Wildlife can also be affected
to varying degrees by different formulations. Birds may be attracted by granules, and
fish or aquatic invertebrates can prove especially sensitive to specific pesticide
formulations such as 2,4-D esters.

Pest biology. The growth habits and survival strategies of a pest will often
determine what formulation provides optimum contact between the active ingredient
and the pest.

Available application equipment. Some pesticide formulations require specialized
application equipment. This includes safety equipment, spill control equipment and,
in special cases, containment structures.

Surfaces to be protected. Applicators should be aware that certain formulations
can stain fabrics, discolor linoleum, dissolve plastic, or burn foliage.

Cost. Product prices may vary substantially, based on the active ingredients present
and the complexity of delivering active ingredients in specific formulations.

Individuals such as commercial pest control technicians or farm workers who may not be
involved in the selection process but are responsible for the actual application should also be
made aware of the type of formulation they are using, its dangers and of the safety measures

needed.

This choice of formulation type can have an impact on human health and the environment.
Inattention to the type of formulation being used could mean the difference between a routine
application and one that is the source of environmental contamination - or worse, a serious
human exposure.
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Pesticide Training Requirements and Resources

ALL of the WPS requirements in the revised final rule (Subparts D, E, F and G of 40 CFR
Part 170) will become enforceable on January 2, 2017, EXCEPT:
¢ Including new content on pesticide safety information display (170.311(a)(3))
o Covering new content in worker and handler training (170.401(c)(3)
and 170.501(c)(3))
e Suspension of applications by handlers if anyone is in the application exclusion zone
(170.505(b)

The existing WPS regulations (subparts A, B and C of 40 CFR Part 170) will expire on and
will no longer be effective after January 2, 2017.

Training Requirements

Beginning January 2, 2017, all workers and handlers are required to be trained on a yearly-
basis. Before any worker or handler enters a pesticide-treated area on an agricultural
establishment for any length of time, they need to receive the pesticide safety training (no
grace period).

Under the revised WPS there will be no grandfathering of training that was acquired in 2016
or before.
o If a worker or handler was trained in 2016, they will need to receive WPS training
within 1 year of the 2016 training. This training will not need to include the 2018 training
content. For example, a worker trained on April 14, 2016 will need to be retrained prior
to April 14, 2017.
e If a worker or handler was not trained in 2016, they would have to be trained before
they do any worker or handler tasks.

To conduct safety training, you must be a certified applicator of restricted use pesticides, have
completed a Train-the-Trainer program approved by EPA, or be an IDALS designated trainer.
NOTE: After January 2, 2017, persons who have only been trained as WPS pesticide handlers
will no longer be qualified to train workers.

Yearly training records for each handler and each worker must now be kept for 2 years. If a
worker or handler requests those training records, you must provide it to them upon request.

The pesticide safety training for workers under the revised WPS (subparts D, E, F and G of 40
CFR Part 170) must be presented either orally from written materials or audio-visually, at a
location that is reasonably free from distraction and conducive to training. All training materials
must be EPA-approved. The training must be presented in a manner that the workers can
understand, such as through a translator. The worker trainer must be present during the entire
training program and must respond to workers' questions.

The training must include, at a minimum, all of the following after January 2, 2017:
¢ Where and in what form pesticides may be encountered during work activities.
e Hazards of pesticides resulting from toxicity and exposure, including acute and chronic
effects, delayed effects, and sensitization.
¢ Routes through which pesticides can enter the body.
¢ Signs and symptoms of common types of pesticide poisoning.
e« Emergency first aid for pesticide injuries or poisonings.
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¢« How to obtain emergency medical care.

¢ Routine and emergency decontamination procedures, including emergency eye flushing
techniques.

o Hazards from chemigation and drift.

e Hazards from pesticide residues on clothing.

e Warnings about taking pesticides or pesticide containers home.

e Requirements designed to reduce the risks of illness or injury resulting from workers'
occupational exposure to pesticides, including application and entry restrictions, the design
of the warning sign, posting of warning signs, oral warnings, the availability of specific
information about applications, and the protection against retaliatory acts

Handler Training

The pesticide safety training for handlers under the revised WPS (subparts D, E, F and G of
40 CFR Part 170) must be presented either orally from written materials or audio-visually, at a
location that is reasonably free from distraction and conducive to training. All training materials
must be EPA-approved.

The training must be presented in a manner that the handlers can understand, such as through
a translator. The handler trainer must be present during the entire training program and must
respond to handlers' questions.

The training must include, at a minimum, all of the following after January 2, 2017:
e Format and meaning of information contained on pesticide labels and in labeling,
including safety information such as precautionary statements about human health hazards.
e Hazards of pesticides resulting from toxicity and exposure, including acute and chronic
effects, delayed effects, and sensitization.

Routes by which pesticides can enter the body.

Signs and symptoms of common types of pesticide poisoning.

Emergency first aid for pesticide injuries or poisonings.

How to obtain emergency medical care.

Routine and emergency decontamination procedures.

Need for and appropriate use of personal protective equipment.

Prevention, recognition, and first aid treatment of heat-related iliness.

Safety requirements for handling, transporting, storing, and disposing of pesticides,

including general procedures for spill cleanup.

e Environmental concerns such as drift, runoff, and wildlife hazards.

o Warnings about taking pesticides or pesticide containers home.

Requirements that must be followed by handler employers for the protection of handlers
and other persons, including the prohibition against applying pesticides in a manner that will
cause contact with workers or other persons, the requirement to use personal protective
equipment, the provisions for training and decontamination, and the protection against
retaliatory acts.
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2018 Training Requirements and Resources and Beyond

The following requirements are enforceable January 2, 2018:
¢ Including new content on pesticide safety information display (170.311(a)(3))
o Covering new content in worker and handler training (170.401(c)(3)
and 170.501(c)(3))
e Suspension of applications by handlers if anyone is in the application exclusion zone
(170.505(b)
All other training requirements (Subparts D, E, F and G of 40 CFR Part 170) are the same as
2017.

Training Requirements

Starting January 2, 2018, workers and handlers will not be considered “trained” unless they
have been trained according to the new training content requirements of the revised WPS rule
(subparts D, E, F and G of 40 CFR Part 170).

Worker Training 2018

The pesticide safety training for workers under the revised WPS (subparts D, E, F and G of 40
CFR Part 170) must be presented either orally from written materials or audio-visually, at a
location that is reasonably free from distraction and conducive to training. All training materials
must be EPA-approved. The training must be presented in a manner that the workers can
understand, such as through a translator. The worker trainer must be present during the entire
training program and must respond to workers' questions.

The training must include, at a minimum, all of the following after January 2, 2018:

o The responsibility of agricultural employers to provide workers and handlers with
information and protections designed to reduce work-related pesticide exposures and
illnesses. This includes ensuring workers and handlers have been trained on pesticide
safety, providing pesticide safety and application and hazard information, decontamination
supplies and emergency medical assistance, and notifying workers of restrictions during
applications and on entering pesticide treated areas. A worker or handler may designate in
writing a representative to request access to pesticide application and hazard information.

o How to recognize and understand the meaning of the posted warning signs used for
notifying workers of restrictions on entering pesticide treated areas on the establishment.

. How to follow directions and/or signs about keeping out of pesticide treated areas
subject to a restricted-entry interval and application exclusion zones.

o Where and in what forms pesticides may be encountered during work activities, and
potential sources of pesticide exposure on the agricultural establishment. This includes
exposure to pesticide residues that may be on or in plants, soil, tractors, application and
chemigation equipment, or used personal protective equipment, and that pesticides may drift
through the air from nearby applications or be in irrigation water.

. Potential hazards from toxicity and exposure that pesticides present to workers and
their families, including acute and chronic effects, delayed effects, and sensitization.

. Routes through which pesticides can enter the body.

. Signs and symptoms of common types of pesticide poisoning.

o Emergency first aid for pesticide injuries or poisonings.

o Routine and emergency decontamination procedures, including emergency eye

flushing techniques, and if pesticides are spilled or sprayed on the body to use
decontamination supplies to wash immediately or rinse off in the nearest clean water,
including springs, streams, lakes or other sources if more readily available than
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decontamination supplies, and as soon as possible, wash or shower with soap and water,
shampoo hair, and change into clean clothes.

. How and when to obtain emergency medical care.

o When working in pesticide treated areas, wear work clothing that protects the body
from pesticide residues and wash hands before eating, drinking, using chewing gum or
tobacco, or using the toilet.

. Wash or shower with soap and water, shampoo hair, and change into clean clothes
as soon as possible after working in pesticide treated areas.

. Potential hazards from pesticide residues on clothing.

o Wash work clothes before wearing them again and wash them separately from other
clothes.

o Do not take pesticides or pesticide containers used at work to your home.

. Safety data sheets provide hazard, emergency medical treatment and other

information about the pesticides used on the establishment they may come in contact with.
The responsibility of agricultural employers to do all of the following:
o Display safety data sheets for all pesticides used on the establishment.
o Provide workers and handlers information about the location of the safety data
sheets on the establishment.
o Provide workers and handlers unimpeded access to safety data sheets during
normal work hours.
o The rule prohibits agricultural employers from allowing or directing any worker to mix,
load or apply pesticides or assist in the application of pesticides unless the worker has been
trained as a handler.
. The responsibility of agricultural employers to provide specific information to workers
before directing them to perform early-entry activities. Workers must be 18 years old to
perform early-entry activities.

. Potential hazards to children and pregnant women from pesticide exposure.
o Keep children and nonworking family members away from pesticide treated areas.
o After working in pesticide treated areas, remove work boots or shoes before entering

your home, and remove work clothes and wash or shower before physical contact with
children or family members.

o How to report suspected pesticide use violations to the State or Tribal agency
responsible for pesticide enforcement.
o The rule prohibits agricultural employers from intimidating, threatening, coercing, or

discriminating against any worker or handler for complying with or attempting to comply with
the requirements of this rule, or because the worker or handler provided, caused to be provided
or is about to provide information to the employer or the EPA or its agents regarding conduct
that the employee reasonably believes violates this part, and/or made a complaint, testified,
assisted, or participated in any manner in an investigation, proceeding, or hearing concerning
compliance with this rule.
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Handler Training Information

We will examine these citations in detail later.

The pesticide safety training for handlers under the revised WPS (subparts D, E, F and G of
40 CFR Part 170) must be presented either orally from written materials or audio-visually, at a

location that is reasonably free from distraction and conducive to training.

All training materials must be EPA-approved. The training must be presented in a manner that
the handlers can understand, such as through a translator.

The handler trainer must be present during the entire training program and must respond to
handlers' questions.

The training must include all of the training points/topics for workers PLUS the following after
January 2, 2018:

. Information on proper application and use of pesticides.

. Handlers must follow the portions of the labeling applicable to the safe use of
the pesticide.

o Format and meaning of information contained on pesticide labels and in
labeling applicable to the safe use of the pesticide.

o Need for and appropriate use and removal of all personal protective
equipment.

. How to recognize, prevent, and provide first aid treatment for heat-related
illness.

. Safety requirements for handling, transporting, storing, and disposing of
pesticides, including general procedures for spill cleanup.

o Environmental concerns, such as drift, runoff, and wildlife hazards.

o Handlers must not apply pesticides in a manner that results in contact with
workers or other persons.

. The responsibility of handler employers to provide handlers with information

and protections designed to reduce work-related pesticide exposures and ilinesses.
This includes providing, cleaning, maintaining, storing, and ensuring proper use of all
required personal protective equipment; providing decontamination supplies; and
providing specific information about pesticide use and labeling information.

o Handlers must suspend a pesticide application if workers or other persons are
in the application exclusion zone.

. Handlers must be at least 18 years old.

o The responsibility of handler employers to ensure handlers have received

respirator fit-testing, training and medical evaluation if they are required to wear a
respirator by the product labeling.

. The responsibility of agricultural employers to post treated areas as required
by this rule.
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Handler Checklist

O Ensure handlers are a minimum of 18 years old.

O Complete WPS handler training before conducting handler tasks.

O Keep records of WPS handler training and provide record to handlers if requested.

O Display pesticide safety information at the central location and, if applicable,
decontamination

locations.

O Display pesticide application and hazard information at the central location.

[0 Keep records of the pesticide application information and SDSs for 2 yrs.

O Provide establishment-specific information to handlers.

O Provide pesticide application information and SDSs on request of handler, medical
personnel or designated representative.

O Provide handler with training/instruction on safe operation of pesticide equipment and all
application equipment is inspected daily for leaks, etc. and repaired if necessary.

[0 Read to, or inform, handlers of pesticide label statements related to human hazards, first
aid & safety, in a manner they can understand.

[0 Have pesticide label available to handler at all times during application.

0 Provide tasks and instructions to handler supervisors to ensure compliance with WPS
requirements.

O Ensure supervisors give directions to handlers for WPS compliance.

O Provide information (Information Exchange) to Commercial Pesticide Handler Employer
(CPHE) (i.e., custom application or crop advisor).

0 Ensure handlers do not work on pesticide equipment without receiving handler training.
Ensure any individual not directly employed receives information on pesticides before using,
cleaning, repairing, etc. pesticide equipment.

O Provide clean PPE in operating condition to handlers.

O Only exceptions to handler PPE are those allowed by WPS.

O Follow restrictions DURING applications to keep workers and other persons out of certain
areas (treated area and AEZ or enclosed space production area).

[ Follow other restrictions DURING applications (Do not contact workers or other persons
directly or through drift; and applicator temporarily suspends the application if workers or
other persons are in the AEZ or enclosed space production area).

O Monitor handler every 2 hours visually or by voice communication for applications of
pesticides with skull & crossbones on label.

0 Fumigant applications in enclosed space production facilities — have a second handler
outside of the enclosed space to continuously monitor (voice or visual), or rescue the
applicator if necessary. Must have second set of required PPE outside of application space.
O If a respirator is required, follow respirator requirements (i.e., medical evaluation, fit
testing,

respir%tor training) and ensure that all records of completion of these tasks kept for 2 years.
O Provide decontamination supplies (and eye flushing supplies, if required) at required
locations.

O Make emergency assistance available (information and transportation).
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Pesticide Safety Training Review

Ensure that workers are trained before performing tasks in a pesticide treated area (REI in
effect within the last 30 days). 170.401 (a) Ensure that handlers are trained before performing
any handler activity. 170.501 (a) There is no grace period for worker or handler training.

1. Train workers and handlers annually. 170.401 (a) and 170.501 (a)

2. Present training using EPA-approved materials either orally from written materials or audio-
visually. After January 2, 2018, the training must cover additional topics. 170.401 (c) and
170.501 (c)

3. Trainers must be certified applicators or have completed an EPA-approved train-the-trainer
program or be designated by the State or Tribal pesticide enforcement agency. 170.401 (c)(4)
and 170.501 (c)(4)

4. Training must be delivered in a manner the employees can understand, and the trainer must
be present and respond to questions. 170.401 (c)(1) and 170.501 (c)(1)

5. Maintain training records on the establishment for two years from the training date for each
worker and handler required to be trained on the agricultural establishment. 170.401 (d) and
170.501 (d)

Separate from the pesticide safety training, employers must tell workers and handlers where
to find the following on the worksite: EPA WPS safety poster (or equivalent), application
information, SDSs and decontamination supplies. 170.403 and 170.503 (b).

DECONTAMINATION
SUPPLIES REQUIRED
FOR PESTICIDE
HANDLERS

®WATER
= Minimum 3 gallons/Handler

@®SO0AP

@SINGLE-USE TOWELS

@ COVERALLS

@®EYE WASH

DECONTAMINATION SUPPLIES REQUIRED FOR PESTICIDE HANDLERS
(Must be located within 1/4 of a Mile of ALL Workers AND Handlers)
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Decontamination Supply Information

1. Establish accessible decontamination supplies located together within 1/4 mile of all
workers

(when required 170.411 (c)) and handlers. 170.411 and 170.509

> 1 gallon of water per worker and 3 gallons of water per handler at the beginning of each
work period for routine and emergency decontamination,

> Plenty of soap and single-use towels, Note: hand sanitizers and wet towelettes are
insufficient. 170.411 (b)(2) and 170.509 (b)(2)

> A clean coverall (or other clean change of clothes) for handlers

2. Provide water that is safe and cool enough for washing, eye-flushing, and drinking. Do not
use water that is also used for mixing pesticides unless steps are taken to ensure safety.
170.411 (b)(1)

3. Provide handlers with decontamination supplies where personal protective equipment
(PPE)

is removed at the end of a task. 170.509 (a)

4. Provide handlers with decontamination supplies at each mixing and loading site. 170.509
(c)(1)

5. When a product requires protective eyewear for handlers, and/or when using a closed
system under pressure, provide the following in mixing and loading areas: a system that can
deliver gently running water at 0.4 gallons per minute for at least 15 minutes or 6 gallons of
water in containers suitable for providing a gentle eye-flush for about 15 minutes. 170.509
(d)(1)

6. When applying a product that requires protective eyewear, provide 1 pint of water per
handler in portable containers that are immediately available to each handler. 170.509 (d)(2)
7. Do not put worker decontamination supplies in areas being treated or under an REI.
170.411 (d)

8. For handlers, decontamination supplies must be kept outside the treated area, or any area
under an REI, unless they are protected from contamination in closed containers. 170.509

(€)(1)&(3)

Employer Information Exchange

1. Before any application, commercial pesticide handler employers must make sure the
owner/

operator of an agricultural establishment where a pesticide will be applied, is aware of:

» Location and description of area to be treated,

» Date of application, estimated start time and estimated end time of the application,

» Product name, EPA registration number, active ingredient(s), and REl,

» Whether the product label requires both oral warnings and treated area posting,

»  All other safety requirements on labeling for workers or other people. 170.313 (i)

2. Owners/operators of agricultural establishments must make sure any commercial pesticide
» handler employer they hire is aware of: Specific location and description of any treated
areas where an REl is in effect that the commercial handler may be in or walk within 1/4 mile
of, and,

» Restrictions on entering those areas. 170.309 (k)

» The commercial pesticide employer must pass this information along to the handler doing
the work. 170.313 (h)
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Emergency Assistance

If there is reason to believe a worker or handler has been exposed to pesticides, during or
within 72 hours of employment, and needs emergency medical treatment, employers must do
the following:

1. Promptly make transportation available to an appropriate emergency medical facility.

2. Promptly provide to the treating medical personnel, information related to each pesticide
product to which the person may have been exposed:

» Safety Data Sheet

» Product name, EPA registration number, and active ingredient(s).

» Description of how the pesticide was used on the agricultural establishment.

»  Circumstances that could have resulted in exposure to the pesticide. 170.309 (f)

Additional Duties for Worker Employees
These requirements apply to agricultural employers who employ workers.

Restrictions During Applications 170.405 (a)-(b)

During pesticide applications, keep workers and everyone other than appropriately trained
and equipped handlers out of the treated area (for all types of applications) and out of:

> The application exclusion zone (AEZ) for outdoor production, or

> A specified area that varies by the type of application until the ventilation criteria are
met for enclosed space production.

0 - 4 Hours 4 - 12 Hours 12 - 24 Hours 24 + Hours

DO NOT ENTER EARLY RE-ENTRY  EARLY RE-ENTRY ALL ENTRY
BY A CERTIFIED BY WORKERS
FARMER

- THE END OF THE - MUST NOT DO ANY - MUST NOT DO ANY - END OF REI ONLY ON A
APPLICATION IS LABOR TASKS LABOR TASKS LABEL WITH A
THE START OF THE RE-ENTRY FROM
24-Hour RESTRICTED -MUST ONLY BE THE - CANNOT CONTACT 24 Hours TO SEVERAL
ENTRY INTERVAL AREA FOR LESS THAN ANY SURFACES THAT DAYS
24 - Hours MAY HAVE RESIDUES
- NO ONE MAY ENTER - EVERYONE MAY ENTER
THE TREATED AREA - MUST WEAR THE - MUST WEAR THE
PROTECTIVE CLOTHING PROTECTIVE CLOTHING
AND PPE STATED ON AND PPE ITEMS IF THEY
THE LABEL FOR MIXING ARE STATED ON THE
PLUS WEAR: LABEL FOR EARLY
NIOSH-APPROVED RE-ENTRY
RESPIRATOR

| EXAMPLE OF AN REI (Restricted Entry Interval) FROM A PESTICIDE LABEL |

Restricted-Entry Intervals (REls) 170.309 (I) and 170.407

Do not direct or allow any worker to enter or remain in the treated area until the REI has
expired and all posted warning signs are removed or covered. Read the exceptions in
170.603.

Advanced Pest Control©1/13/2020 TLC 78 Toll Free (866) 557-1746



Notice About Applications 170.409 (a)

1. Orally warn workers and post treated areas if required by the pesticide labeling.
2. If not, post warning signs if the REI is greater than:

» 48 hours for outdoor production or

» 4 hours for enclosed space production.

3. For all other applications, either orally warn workers or post warning signs.

DANGER PELIGRO| RESTRICTED ENTRY INTERVAL
PESTICIDES PESTICIDAS (REI)

@ TIME THAT MUST BE PASSED BEFORE
ENTRY CAN BE MADE WITHOUT PPE

@ PESTICIDE LABEL STATES DURATION

KEEP OUT ® MOST REI's ARE 4 Or 12 Hours
NO ENTRE @ DURATION CAN BE LONGER FOR CERTAIN

PESTICIDES
THIS PROPERTY TREATED WITH

® WARNING SIGNS CANNOT BE REMOVED

on UNTIL REI HAS EXPIRED
and all persons are warned to stay out
until

The responsibility of agricultural employers to post treated areas as required by this rule.

Posted Warning Signs 170.409 (b)

1. Post legible 14” x 16” WPS-design warning signs no more than 24 hours prior to an
application; keep posted during REI; remove or cover before workers enter and within 3 days
after the end of the REI. 170.409 (b)(1)-(3)

2. Post signs so they can be seen at all reasonably expected entrances to treated areas.
170.409 (b)(3)(ii)

3. Warning signs can be smaller than 14” x 16” under certain conditions. All warning signs
must meet specific requirements. 170.409 (b)

Oral Warnings 170.409 (c)

1. Before each application, tell workers who are on the establishment (in a manner they can
understand):

» Location and description of treated area,

» Date and times entry is restricted

» AEZ, REI, and not to enter during REI.

2. Workers who enter the establishment after application starts must receive the

same warning at the start of their work period.

Additional Duties for Agricultural Employers Duties

Before allowing persons not directly employed by the establishment to clean, repair, or adjust
pesticide application equipment, provide the following information:
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» The equipment may be contaminated with pesticides.

» The potentially harmful effects of pesticide exposure.

» How to handle equipment to limit exposure to pesticides.

» How to wash themselves and/or their clothes to remove and prevent exposure to pesticide
residues. 170.309 (g) and 170.313 (1)

SCALP (3.7)

FOREHEAD (4.2)

EAR CANAL (5.4)

[AREA OF EXPOSURE]
® GENITAL AREA IS HIGHEST
#AL SO THE SCALP, EAR CANAL
AND THE FORHEAD

RELATIVE ABSORPTION
RATES, AS COMPARED
TO THE FOREARM
EXPOSURE (1.0)

FOREARM (1.0)

Lt

‘BALL OF FEET(1.6)‘

rechnicar ABSORPTION RATES OF PESTICIDE EXPOSURE

Learning
College
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Application Restrictions and Monitoring 170.505

1. Do not allow handlers to apply a pesticide so that it contacts, directly or through drift, anyone
other than appropriately trained and equipped handlers.

2. Handlers must suspend applications when anyone other than appropriately trained and
equipped handlers enter the application exclusion zone (AEZ). This goes into effect on January
2,2018. 170.505 (b)

3. When anyone is handling a highly toxic pesticide with a skull and crossbones, maintain sight
or voice contact every two hours.

4. Make sure a trained handler equipped with labeling-specific PPE maintains constant voice
or visual contact with any handler in an enclosed-space production site (e.g., greenhouses,
high tunnels, indoor grow houses) while applying a fumigant.

Specific Instructions for Handlers

1. Before handlers do any handling task, inform them, in a manner they can understand, of
all pesticide labeling instructions for safe use. 170.503 (a)(1)

2. Ensure that the handler has access to product labeling during the entire handling task.
170.503 (a)(2)

Equipment Safety

1. Inspect pesticide handling equipment before each day of use, and repair or replace as
needed. 170.309 (j) and 170.313 (g)

2. Allow only appropriately trained and equipped handlers to repair, clean, or adjust pesticide
equipment that contains pesticides or residues, unless they are not employed on the
establishment.

170.309 (g) and 170.507 (a) See Additional Agricultural Employer

Personal Protective Equipment (PPE) Handlers

Must Use

1. Provide handlers with the PPE required by the pesticide labeling, and be sure it is:
170.507 (b)

» Clean and in operating condition, 170.507 (b)

» Worn and used according to the manufacturer’s instructions,170.507 (c)

» Inspected before each day of use, 170.507 (c)(2)

» Repaired or replaced as needed. 170.507 (c)(2)

2. When a respirator is required by product labeling, provide handlers with:

» A medical evaluation to ensure the handler is physically able to safely wear the
respirator,

» Training in respirator use, and

» A fit test to ensure the respirator fits correctly.

» Keep records on the establishment of these items for two years. 170.507 (b)(10)
3. Take steps to avoid heat-related illness when labeling requires the use of PPE for a
handler activity. 170.507 (e)

4. Provide handlers a pesticide-free area for:

» Storing personal clothing not in use,

» Putting on PPE at start of task,

» Taking off PPE at end of task. 170.507 (d)(9)

5. Do not allow used PPE to be taken home. 170.507 (d)(10)
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Care of PPE

1. Store and wash used PPE separately from other clothing and laundry. 170.507 (d)(3)

2. If PPE will be reused, clean it before each day of reuse, according to the instructions from
the PPE manufacturer unless the pesticide labeling specifies other requirements. If there are
no other instructions, wash in detergent and hot water. 170.507 (d)(1)

3. Dry the clean PPE before storing. 170.507 (d)(4)

4. Store clean PPE away from personal clothing and apart from pesticide-contaminated
areas. 170.507 (d)(5)

CARTRIDGE
COLOR CODE COLOR USED TO PROTECT AGAINST

_ BLACK ORGANIC VAPORS (PESTICIDES) and PAINT SPRAYING

| | | GREEN AMMONIA: ANHYDROUS or FROM LIVESTOCK CONFINEMENT
ACID GASES

| | YELLOW (i.e: HYDROGEN SULFIDE (H,S) or CARBON DIOXIDE (CO,)

| | OLIVE ORGANIC VAPORS, AMMONIA and ACID GASES

| | PINK WELDING FUMES AND DUSTS

CHART SHOWING RESPIRATOR CARTRIDGES THAT CAN BE USED IN PESTICIDE APPLICATIONS
(Color Coding to show specific use)

Replacing Respirator Purifying Elements

1. Replace particulate filters or filtering facepiece respirators when any following condition is
met:

» When breathing becomes difficult,

»  When the filter is damaged or torn,

» When the respirator label or pesticide label requires it,

»  After 8 total hours of use, in the absence of any other instructions or indications of
service life. 170.507 (d)(6)

2. Replace vapor-removing cartridges/canisters when any following condition is met:

» When odor/taste/irritation is noticed,

» When the respirator label or pesticide label requires it (whichever is shorter),

» When breathing resistance becomes excessive,

»  After 8 total hours of use, in the absence of any other instructions or indications of
service life. 170.507 (d)(7)
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Disposal of PPE

1. Discard, do not clean, coveralls and other absorbent materials that are heavily contaminated
with pesticide having a signal word “DANGER” or “WARNING.” When discarding PPE, ensure
that it is unusable as apparel or made unavailable for further use.

2. Follow federal, state, and local laws when disposing of PPE that cannot be cleaned correctly.
170.507 (d)(2)

Instructions for People Who Clean PPE 170.507 (d)(8)

The handler employer must inform people who clean or launder PPE:

That PPE may be contaminated with pesticides,

Of the potential for harmful effects of exposure to pesticides,

How to protect themselves when handling PPE,

How to clean PPE correctly, and

Decontamination procedures to follow after handling contaminated PPE.

YVVVYY

POLICY AND QUALITY CONTROL
LEGISLATION

DISTRIBUTION & SALES

HEALTH & ENVIRONMENT
Technical PESTICIDE MANAGEMENT (New & Current)

nnnnnnnn

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 frequently are
changed. Check with your state environmental/pesticide agency for more
information.
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Quick Reference Guide WPS 2017-2018 Section

The WPS is a federal regulation designed to protect agricultural workers (people employed in
the production of agricultural plants) and pesticide handlers (people mixing, loading, or
applying pesticides or doing certain tasks involving direct contact with pesticides).

Each section links to the Code of Federal Regulations (40 CFR Part 170) for more information
on the revised WPS. (www.ecfr.gov)

The section summarizes the maximum requirements under the revised WPS. It does not
include exemptions and exceptions that may allow you to do less.

See the referenced sections below.

Exemptions (general) 170.303 (b) and170.601

Exceptions for workers 170.401 (b) and 170.409 (a)(2)

Exceptions for early-entry workers during a restricted-entry interval 170.603
Exceptions for handlers 170.501 (b)

Exceptions to PPE required on pesticide labels 170.607

Employer Responsibilities for Supervisors and Labor Contractors
Employers must provide sufficient information to supervisors and/or labor contractors to
ensure compliance with the revised WPS.

Specify:
v The tasks supervisors / labor contractors must do, and
v The information they must provide to workers/handlers.

Employers are liable for a penalty under FIFRA if a supervisor or labor contractor acting for
them fails to comply with the revised WPS requirements. 170.309 (d), 170.313 (d), 170.317

(c)

Duties of All Employees

These requirements apply to agricultural employers and commercial pesticide handler
employers except the pesticide safety, application and hazard information requirements apply
only to agricultural employers.

Anti-Retaliation

Employers must not retaliate against a worker or handler who attempts to comply with the
WPS, files a complaint, or provides information in an investigation of alleged WPS
noncompliance. 170.315

Minimum Age Requirements

1. Ensure that early-entry workers and all handlers are at least 18 years old. 170.309 (c) and
170.313 (c)
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Integrated Pest Management Summary

Integrated pest management (IPM) is the control strategy of choice for homeowners, growers,
and commercial applicators.

IPM is an approach to pest management that blends all available management techniques -
nonchemical and chemical - into one strategy: Monitor pest problems, use nonchemical pest
control, and resort to pesticides only when pest damage exceeds an economic or aesthetic
threshold.

Labels and regulations change and new products are introduced routinely. Therefore, the
pesticide selection process should be conducted just prior to each growing season.

The selection of a pesticide requires planning and knowledge of the alternatives. Begin by
developing a comprehensive list of available pesticides for a specific crop, turf, or home garden
pest.

Pesticide recommendations for controlling any insect, weed, or disease can be suggested by
numerous sources: the Cooperative Extension Service; consultants; agrichemical and urban

pesticide dealers; product manufacturers; garden and nursery centers; association
newsletters; trade journals; and expert applicators.

After developing a pesticide list, the user should obtain labels of all products under
consideration so that their strengths and weaknesses can be analyzed on a product profile
worksheet. Labels generally are available locally from retail outlets or their suppliers.

=&

]
P

BLEEDING
TENDERNESS

CRUSTING

;

SYMPTOMS OF BOWENS DISEASE
(Caused from Crop Dusting using Arsenic Powders)

Technical
Learning
College
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Pesticide Section Post Quiz

Internet Link to Assignment...
http://www.abctlc.com/downloads/PDF/AdvancedPestASS.pdf

Identify the term for each statement.
1. Substances (excluding fertilizers or other plant nutrients) that alter the expected
growth, flowering, or reproduction rate of plants.

2. Kill insects and other arthropods.

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

4. Kill or inactivate disease-producing microorganisms on inanimate objects.

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

6. Kill microorganisms (such as bacteria and viruses).

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

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

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

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

1. Plant growth regulators, 2. Insecticides, 3. Microbial pesticides, 4. Disinfectants and

sanitizers, 5. Antifouling agents, 6. Antimicrobials, 7. Desiccants, 8. Insect growth regulators,
9. Nematicides, 10. Repellents
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Topic 2- EPA Required Training Citation Section

Section Focus: You will learn the basics Worker Protection Standard. At the end of this
section, you will be able to describe EPA Worker Protection Standard. 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.

Scope/Background: EPA's Agricultural Worker Protection Standard (WPS) aims to reduce
pesticide poisonings and injuries among agricultural workers and pesticide handlers. The WPS
offers occupational protections to over 2 million agricultural workers and pesticide handlers
who work at over 600,000 agricultural establishments. In 2015, EPA revised the WPS to
decrease pesticide exposure incidents among farmworkers and their family members.

WPS Responsibility Citation 1.a.-1.g.

The responsibility of agricultural employers to provide workers and handlers with information
and protections designed to reduce work-related pesticide exposures and illnesses.

This includes ensuring workers and handlers have been trained on pesticide safety, providing
pesticide safety and application and hazard information, decontamination supplies and
emergency medical assistance, and notifying workers of restrictions during applications and
on entering pesticide treated areas.

A worker or handler may designate in writing a representative to request access to pesticide
application and hazard information.
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Agricultural Employers Responsibility Citation 1.a.

All workers and handlers must be trained on pesticide safety before they begin working at your
grow operation. The training can be presented orally from written materials or by video (Check
with your State agency to ensure this section is acceptable). In either case, the training must
be in a language that the workers and handlers understand. You may use a translator such as
a bilingual employee if necessary.

The trainer (and translator if used) must be available to answer any questions by the
employees during the training. Workers and handlers must be trained every five years
(required annually since January 2017).

Training must be provided by a qualified WPS trainer. The best way for agricultural employers
to comply with the training requirements is to either become qualified as a trainer, or have one
or more of their employees qualified. Then new employees can be trained when they begin
work, and maintain training annually thereafter.

Commercial Pesticide Applicators

Commercial (custom) pesticide applicators must provide certain information about the
pesticide(s) to the owner/operator of a farm, forest, nursery, or greenhouse who hires them
before their pesticides are applied on the agricultural establishment.

Information for Agricultural Establishment Operators
Commercial pesticide applicators must inform the operator of a farm, forest, nursery, or
greenhouse about the following information:

1. The specific location and description of the areas on the agricultural establishment
that are to be treated with the pesticide(s)
The time and date the pesticide is scheduled to be applied
The product name, EPA registration number, and active ingredient(s) of the pesticide
The REI for the pesticide
The product’s requirements regarding both treated-area postings and oral
notifications
Any other specific requirements on the pesticide label concerning protection of
workers and other persons during or after application

oo

o

Operators of agricultural establishments must have this information to protect their employees.
Operators of farms, forests, nurseries, and greenhouses must also provide commercial
pesticide applicators with certain information concerning previously treated areas on the
agricultural establishment.

This information must include the following:
1. The specific location and description of all areas on the agricultural establishment
that:
o May be treated with a pesticide or be under a REI while the commercial
applicator will be there
o Are within ¥4 mile of the applicator
o Have entry restrictions

Operators of commercial pesticide applicator establishments must have this information to
inform and protect their employees.
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§170.7 General Duties and Prohibited Actions

(a) General duties. The agricultural employer or the handler employer, as appropriate,
shall:

(1) Assure that each worker subject to subpart B of this part or each handler subject to

subpart C of this part receives the protections required by this part.

(2) Assure that any pesticide to which subpart C of this part applies is used in a manner

consistent with the labeling of the pesticide, including the requirements of this part.

(3) Provide, to each person who supervises any worker or handler, information and

directions sufficient to assure that each worker or handler receives the protections

required by this part. Such information and directions shall specify which persons are

responsible for actions required to comply with this part.

(4) Require each person who supervises any worker or handler to assure compliance by

the worker or handler with the provisions of this part and to assure that the worker or

handler receives the protections required by this part.

(b) Prohibited actions. The agricultural employer or the handler employer shall not take

any retaliatory action for attempts to comply with this part or any action having the effect

of preventing or discouraging any worker or handler from complying or attempting to

comply with any requirement of this part.

§170.9 Violations of this Part
(a) Under the Federal Insecticide, Fungicide, and Rodenticide Act (7 U.S.C. 136 et seq.)
(FIFRA) section 12(a)(2)(G) it is unlawful for any person “to use any registered pesticide
in a manner inconsistent with its labeling.” When this part is referenced on a label, users
must comply with all of its requirements except those that are inconsistent with product-
specific instructions on the labeling. For the purposes of this part, EPA interprets the term
“use” to include:

(1) Pre-application activities, including, but not limited to:

(i) Arranging for the application of the pesticide;

(i) Mixing and loading the pesticide; and
(i) Making necessary preparations for the application of the pesticide, including
responsibilities related to worker notification, training of handlers, decontamination, use
and care of personal protective equipment, emergency information, and heat stress
management.

(2) Application of the pesticide.
(3) Post-application activities necessary to reduce the risks of iliness and injury resulting
from handlers' and workers' occupational exposures to pesticide residues during the
restricted-entry interval plus 30 days. These activities include, but are not limited to,
responsibilities related to worker training, notification, and decontamination.
(4) Other pesticide-related activities, including, but not limited to, providing emergency
assistance, transporting or storing pesticides that have been opened, and disposing of
excess pesticides, spray mix, equipment wash waters, pesticide containers, and other
pesticide-containing materials.
(b) A person who has a duty under this part, as referenced on the pesticide product label,
and who fails to perform that duty, violates FIFRA section 12(a)(2)(G) and is subject to a
civil penalty under section 14. A person who knowingly violates section 12(a)(2)(G) is
subject to section 14 criminal sanctions.
(c) FIFRA section 14(b)(4) provides that a person is liable for a penalty under FIFRA if
another person employed by or acting for that person violates any provision of FIFRA.
The term “acting for” includes both employment and contractual relationships.
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(d) The requirements of this part, including the decontamination requirements, shall not,
for the purposes of section 653(b)(1) of title 29 of the U.S. Code, be deemed to be the
exercise of statutory authority to prescribe or enforce standards or regulations affecting
the general sanitary hazards addressed by the OSHA Field Sanitation Standard, 29 CFR
1928.110, or other agricultural, non-pesticide hazards.

CATEGORIES of PESTICIDE TOXICITY

CATEGORY | CATEGORY I CATEGORY Il CATEGORY IV
SIGNAL WORDS DANGPE; ggﬁNGER WARNING CAUTION NONE REQUIRED
ACUTE / ORAL | < 50 mglkg < 90 > 200 > 5000 mglkg
- 500 mglkg 5000 mg/kg
200 - 2000 -
ACUTE DERWAL| < 200mgkkg | > 2000 mgikg |> 5000mgkg | 5000 makg
ACUTE < 0.05 - :
NHALATION | < 0.05mgiL > 05 mglL > 05-2mglL  |> 2mglL
CORNEAL CORNEAL
PRIMARYEYE | oconcvE | OmeRere | OMEREVE o
IRRITATION IRRITATION IRRITATION
CLEARING IN CLEARING IN < 24 Hours
8-21DAYS < 7TDAYS
PRIMARY SKIN SEVERE IRRITATION | MODERATE IRRITATION | MILD or SLIGHT
IRRITATION CORROSIVE AT 72 Hours AT 72 Hours '%‘;ﬁlﬁ: AT

TOXICITY OF PESTICIDE CATEGORIES AND SPECIFIC SIGNAL WORDS
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What Employers must do for both Workers and Handlers?

Some WPS protections that employers must provide are nearly the same whether the
employees are workers or handlers. This unit describes those requirements. The following unit
describes additional requirements that employers must provide to their employees who are
workers. The next unit describes additional requirements that employers must provide to their
employees who are handlers. If you employ both workers and handlers, you will need to read
all three of these units.

Information at a Central Location
Basic Responsibilities
(See Also Specific Duties Section Below)

Worker employers must make sure that certain
information, described below, is displayed at a
central location whenever

(1) any worker whom they employ is on their
agricultural establishment, and

i

(2) a pesticide is about to be applied or has been
recently applied. When agricultural establishments
employ their own handlers, handler employers of
such establishments must make sure that certain
information, described below, is displayed at a
central location whenever

(1) any handler whom they employ is on their agricultural establishment, and

(2) a pesticide has been recently applied. However, this information does not need to be
displayed if only commercial (custom) pesticide handlers will be on the agricultural
establishment.

Specific Duties

What Information Must Be Displayed?

The following three types of information must be displayed at a central location before a
pesticide is applied:

1. Pesticide-specific application information, which must include: the location and
description of the area to be treated, product name, EPA registration number, and active
ingredient(s) of the pesticide, time and date the pesticide is scheduled to be applied, and
restricted-entry interval for the pesticide.

2. Emergency information, which must include the name, telephone number and address of
the nearest emergency medical facility.

3. A pesticide safety poster, which must be either the WPS safety poster developed by EPA
or an equivalent poster that contains the concepts listed in Criteria for Pesticide Safety Poster.

Advanced Pest Control©1/13/2020 TLC 95 Toll Free (866) 557-1746



Where Must the Information Be Displayed?

Display the required information together in a central location on your agricultural
establishment where it is readily accessible and can be easily seen and read by workers and
handlers.

Exception

If the workplace is a forest, you may display the information near the forest. It must be in a
location where workers and handlers can easily see and read it and where they are likely to
gather or pass by. For example, you might display the information with the decontamination
supplies or at an equipment storage site.

Other Responsibilities

1. Inform workers and handlers where the information is located.

2. Allow workers and handlers free, unhampered access to the information.

3. Be sure that the poster, emergency information, and application information remain
legible during the time they are posted.

4. Promptly inform workers if there is any change in the information on emergency medical
facilities and update the emergency information listed with the poster.

§170.315 Prohibited Actions.

No agricultural employer, commercial pesticide handler employer, or other person involved in
the use of a pesticide to which this part applies, shall intimidate, threaten, coerce, or
discriminate against any worker or handler for complying with or attempting to comply with this
part, or because the worker or handler provided, caused to be provided or is about to provide
information to the employer or the EPA or any duly authorized representative of a Federal,
State or Tribal government regarding conduct that the worker or handler reasonably believes
violates this part, has made a complaint, testified, assisted, or participated in any manner in
an investigation, proceeding, or hearing concerning compliance with this part, or has objected
to, or refused to participate in, any activity, policy, practice, or assigned task that the worker or
handler reasonably believed to be in violation of this part. Any such intimidation, threat,
coercion, or discrimination violates FIFRA section 12(a)(2)(G), 7 U.S.C. 136j(a)(2)(G).

§170.317 Violations of this part.

(a) Under FIFRA section 12(a)(2)(G), it is unlawful for any person “to use any registered
pesticide in a manner inconsistent with its labeling.” When this part is referenced on a label,
users must comply with all of its requirements, except those that are inconsistent with product-
specific instructions on the pesticide product labeling, except as provided for in §§170.601,
170.603 and 170.607.

(b) A person who has a duty under this part, as referenced on the pesticide product
labeling, and who fails to perform that duty, violates FIFRA section 12(a)(2)(G) and is subject
to a civil penalty under section 14. A person who knowingly violates section 12(a)(2)(G) is
subject to section 14 criminal sanctions.

(c) FIFRA section 14(b)(4) provides that a person is liable for a penalty under FIFRA if
another person employed by or acting for that person violates any provision of FIFRA. The
term “acting for” includes both employment and contractual relationships, including, but not
limited to, labor contractors.

(d) The requirements of this part, including the decontamination requirements, must not,
for the purposes of section 653(b)(1) of Title 29 of the U.S. Code, be deemed to be the exercise
of statutory authority to prescribe or enforce standards or regulations affecting the general
sanitary hazards addressed by the OSHA Field Sanitation Standard, 29 CFR 1928.110, or
other agricultural non-pesticide hazards.
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Pesticide Safety, Application and Hazard Information Citation 1.b.

That the employer must provide all the pesticide safety and application and hazard
information.

Assure that each employee assigned to handle pesticides is adequately trained in general
pesticide safety and about correct pesticide-handling procedures BEFORE they are allowed
to handle pesticides.

Cover the following subject areas, in a manner the handler-employees can understand, for
each pesticide or chemically similar group of pesticides, to be used by your handler-
employees.

Pesticide product labeling format and meaning of information, such as precautionary
statements about human health hazards.

Hazards of pesticides (acute, chronic, delayed, and sensitization effects) identified in
pesticide product labeling, Safety Data Sheets (SDS), or PSIS leaflets.

Pesticide safety requirements and procedures in regulation, PSIS leaflets, SDS, including
engineering controls (closed systems, enclosed cabs) for handling, transporting, storing, and
disposing of pesticides.

Environmental concerns (drift, runoff, and wildlife hazards).

Purposes and requirements of medical supervision, if organophosphate or carbamate
pesticides with the signal word “DANGER” or “WARNING” are mixed, loaded, or applied.

Routes by which pesticides can enter the body.
Common signs and symptoms of exposure.
Emergency first aid for pesticide exposure.

How to obtain emergency medical care.

Routine and emergency decontamination procedures, including spill cleanup and the
need to thoroughly shower with soap and warm water after the exposure period.

Use and care of any required personal protective equipment.
Prevention, recognition, and first aid for heat-related illness.
Warnings about taking pesticides or pesticide containers home.

Location of written WPS Standard and Safety information, PSIS and SDS information.
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§170.505 Requirements during Applications to Protect Handlers,

Workers, and other Persons

(a) Prohibition from contacting workers and other persons with pesticides during application.
The handler employer and the handler must ensure that no pesticide is applied so as to
contact, directly or through drift, any worker or other person, other than an appropriately trained
and equipped handler involved in the application.

(b) Suspending applications. After January 1, 2018, the handler performing the application
must immediately suspend a pesticide application if any worker or other person, other than an
appropriately trained and equipped handler involved in the application, is in the application
exclusion zone described in §170.405(a)(1) or the area specified in column B of the Table in
§170.405(b)(4).

(c) Handlers using highly toxic pesticides. The handler employer must ensure that any handler
who is performing any handler activity with a pesticide product that has the skull-and-
crossbones symbol on the front panel of the pesticide product label is monitored visually or by
voice communication at least every two hours.

(d) Fumigant applications in enclosed space production. The handler employer must ensure
all of the following:

(1) Any handler in an enclosed space production area during a fumigant application maintains
continuous visual or voice contact with another handler stationed immediately outside of the
enclosed space.

(2) The handler stationed outside the enclosed space has immediate access to and uses the
personal protective equipment required by the fumigant labeling for applicators in the event
that entry becomes necessary for rescue.

Which Pesticides Uses are Covered?

Most pesticide uses involved in the production of agricultural plants on a farm, forest, nursery,
or greenhouse are covered by the WPS. This includes pesticides used on plants, and
pesticides used on the soil or planting medium the plants are (or will be) grown in.

Both general-use and restricted-use pesticides are covered by the WPS.

You will know that the product is covered by the WPS if you see the following statement in the
Directions for Use section of the pesticide labeling.
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Decontamination Supplies and Requirements Citation 1.c. & 33.b.

Workers, handlers and early-entry workers must have adequate water for routine washing,
soap and sufficient paper towels. Where there is no running water, early-entry workers and
handlers must have at least 10 gallons of water for one employee and 20 gallons of water for
two or more employees. The water must be of a “quality and temperature” that will not cause
illness or injury.

Beginning January, 2017 the water quantity requirements for routine washing and
decontamination will change. Where running water is not available you must provide at least
one gallon for each worker and three gallons for each handler and early-entry worker as
measured at the beginning of the work period.

Also, handlers must have a clean change of clothes -- such as coveralls -- to put on in case
their clothes become contaminated.

More permanent decontamination stations with plumbed, running water are appropriate
where handlers and workers decontaminate at the end of the day.

Handlers and early-entry workers must also carry a pint of water with them (or it must be
“immediately” nearby on their vehicle) for emergency eyeflushing when the pesticide label
requires protective eyewear (goggles or faceshield).

A plumbed or portable emergency eyewash station must be provided at:
+ All mixing/loading sites and handler decontamination stations when the pesticide
requires protective eyewear (goggles or faceshield).
* All permanent mixing/loading sites regardless of whether or not the label requires
protective eyewear.

§170.411 Decontamination Supplies for Workers

(a) Requirement. The agricultural employer must provide decontamination supplies for
routine washing and emergency decontamination in accordance with this section for any
worker on an agricultural establishment who is performing an activity in an area where a
pesticide was applied and who contacts anything that has been treated with the pesticide,
including, but not limited to, soil, water, and plants.

(b) Materials and quantities. The decontamination supplies required in paragraph (a) of
this section must include at least 1 gallon of water per worker at the beginning of each worker's
work period for routine washing and emergency decontamination, soap, and single-use towels.
The supplies must meet all of the following requirements:

(1) Water. At all times when this part requires agricultural employers to make water
available to workers, the agricultural employer must ensure that it is of a quality and
temperature that will not cause iliness or injury when it contacts the skin or eyes or if it is
swallowed. If a water source is used for mixing pesticides, it must not be used for
decontamination, unless equipped with properly functioning valves or other mechanisms that
prevent contamination of the water with pesticides, such as anti-backflow siphons, one-way or
check valves, or an air gap sufficient to prevent contamination.

(2) Soap and single-use towels. The agricultural employer must provide soap and single-
use towels for drying in quantities sufficient to meet the workers' reasonable needs. Hand
sanitizing gels and liquids or wet towelettes do not meet the requirement for soap. Wet
towelettes do not meet the requirement for single-use towels.
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(c) Timing. (1) If any pesticide with a restricted-entry interval greater than four hours was
applied, the decontamination supplies must be provided from the time workers first enter the
treated area until at least 30 days after the restricted-entry interval expires.

(2) If the only pesticides applied in the treated area are products with restricted-entry
intervals of four hours or less, the decontamination supplies must be provided from the time
workers first enter the treated area until at least seven days after the restricted-entry interval
expires.

(d) Location. The decontamination supplies must be located together outside any treated
area or area subject to a restricted-entry interval, and must be reasonably accessible to the
workers. The decontamination supplies must not be more than %, mile from where workers are
working, except that where workers are working more than 4 mile from the nearest place of
vehicular access or more than 4 mile from any non-treated area, the decontamination supplies
may be at the nearest place of vehicular access outside any treated area or area subject to a
restricted-entry interval.

§170.509 Decontamination and Eye Flushing Supplies for Handlers

(a) Requirement. The handler employer must provide decontamination and eye flushing
supplies in accordance with this section for any handler that is performing any handler activity
or removing personal protective equipment at the place for changing required by
§170.507(d)(9).

(b) General conditions. The decontamination supplies required in paragraph (a) of this
section must include: at least three gallons of water per handler at the beginning of each
handler's work period for routine washing and potential emergency decontamination; soap;
single-use towels; and clean clothing for use in an emergency. The decontamination and eye
flushing supplies required in paragraph (a) of this section must meet all of the following
requirements:

(1) Water. At all times when this section requires handler employers to make water
available to handlers for routine washing, emergency decontamination or eye flushing, the
handler employer must ensure that it is of a quality and temperature that will not cause iliness
or injury when it contacts the skin or eyes or if it is swallowed. If a water source is used for
mixing pesticides, it must not be used for decontamination or eye flushing supplies, unless
equipped with properly functioning valves or other mechanisms that prevent contamination of
the water with pesticides, such as anti-backflow siphons, one-way or check valves, or an air
gap sufficient to prevent contamination.

(2) Soap and single-use towels. The handler employer must provide soap and single-use
towels for drying in quantities sufficient to meet the handlers' needs. Hand sanitizing gels and
liquids or wet towelettes do not meet the requirement for soap. Wet towelettes do not meet the
requirement for single-use towels.

(3) Clean change of clothing. The handler employer must provide one clean change of
clothing, such as coveralls, for use in an emergency.

(c) Location. The decontamination supplies must be located together outside any treated
area or area subject to a restricted-entry interval, and must be reasonably accessible to each
handler during the handler activity. The decontamination supplies must not be more than 1/4
mile from the handler, except that where the handler activity is more than 1/4 mile from the
nearest place of vehicular access or more than 1/4 mile from any non-treated area, the
decontamination supplies may be at the nearest place of vehicular access outside any treated
area or area subject to a restricted-entry interval.

(1) Mixing sites. Decontamination supplies must be provided at any mixing site.

(2) Exception for pilots. Decontamination supplies for a pilot who is applying pesticides
aerially must be in the aircraft or at the aircraft loading site.
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(3) Exception for treated areas. The decontamination supplies must be outside any
treated area or area subject to a restricted-entry interval, unless the soap, single-use towels,
water and clean change of clothing are protected from pesticide contamination in closed
containers.

(d) Emergency eye-flushing. (1) Whenever a handler is mixing or loading a pesticide
product whose labeling requires protective eyewear for handlers, or is mixing or loading any
pesticide using a closed system operating under pressure, the handler employer must provide
at each mixing/loading site immediately available to the handler, at least one system that is
capable of delivering gently running water at a rate of least 0.4 gallons per minute for at least
15 minutes, or at least six gallons of water in containers suitable for providing a gentle eye-
flush for about 15 minutes.

(2) Whenever a handler is applying a pesticide product whose labeling requires protective
eyewear for handlers, the handler employer must provide at least one pint of water per handler
in portable containers that are immediately available to each handler.

The revised rule will have many concerns that must be specifically addressed,
like providing specific amounts of water for workers, 1 gallon per worker and 3
gallons per Handlers.
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WPS Requires Providing Decontamination Sites

Employers must establish a decontamination site for all workers and handlers for washing off
pesticides and pesticide residues. A decontamination site must be within a quarter (1/4) mile
of the employees’ work site.

Employers must provide a site where workers and handlers can wash pesticide residue from
their hands and body. A decontamination site should supply:
e Enough water for routine and emergency whole body washing and for eye flushing.
e Plenty of soap and single use towels.
e Employers also must provide water that is safe and cool enough for washing, eye
flushing, and drinking. Employers may not use tank stored water that also is used for
mixing or diluting pesticides.

Specific requirements differ depending whether employees are doing worker or handler tasks.
Worker decontamination site requirements:
e Decontamination sites must be provided for workers from application to 30 days after
expiration of the REI.
e Worker decontamination sites may not be in areas being treated or under an REI.

No-contact early-entry workers do not have to be provided the special protections required
in Early Entry.

However, they must be provided the following protections offered to other agricultural workers:
information at a central location, pesticide safety training for workers, notification, restrictions
during applications and during restricted-entry intervals, and emergency assistance.
Decontamination supplies, however, need not be provided to no-contact early-entry workers.
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In addition, the WPS requires handlers to:

e Apply pesticides in a way that will not expose workers or other persons.

e Suspend applications if anyone, other than a trained and equipped handler
involved with the application, is in the AEZ during a pesticide application
(which may be outside the establishment’s property boundary).

e Wear PPE specified on the pesticide product labeling.

Mitigation

To address pesticide exposures that employees may experience, the WPS requires
employers to provide:

e Decontamination supplies — specific amounts of water for workers and handlers along
with soap and towels for routine washing and emergency decontamination.

e Eyewash water — for handlers using pesticides requiring protective eyewear.

e Emergency assistance — making transportation available to a medical care

facility if an agricultural worker or handler may have been poisoned or injured

by a pesticide, and providing information about the pesticide(s) to which the

person may have been exposed to.

il

s AT i

The new revision will require the Pesticide Application, nearest Medical Facility and
SDSs. Many of these concerns can be addressed in the Informational Poster at the
Central Posting Location.

A few of the primary violations according to State Pesticide Inspectors, includes no
safety poster, untrained workers and handlers, and no nearby medical facility posting.
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Decontamination Supply Requirements

Employers must make sure to provide handlers with decontamination supplies for washing off
pesticides and pesticide residues while they are performing handling tasks and to workers who
are in a pesticide-treated area and are performing tasks that involve contact with anything that
has been treated with pesticides, including soil, water, or plant surfaces.

The WPS requires that decontamination supplies be provided regardless of the number of
employees.

Whenever provided to workers or handlers, decontamination and emergency eye-flush water
must, at all times, be of a quality and temperature that will not cause iliness or injury if it comes
in contact with the skin or eyes or if it is swallowed.

Worker Decontamination Supplies

Supplies must be located within V2 mile of the work area if a WPS-labeled pesticide has been
used within 30 days, except in those cases where low-risk pesticides (those with REls of four
hours or less) are used.

When pesticides with an REI of four hours or less are used, decontamination supplies only
need to be available for seven days.

Supplies must be located in an area free of spray residues.

Existing facilities, such as restrooms, will qualify as decontamination sites if they meet the
minimum requirements for decontamination supplies, which include the following:
1. Water—a minimum of one gallon of water per worker or a source of potable tap water
2. Soap—for use in washing prior to eating, drinking, smoking, chewing tobacco or gum,
or using the bathroom
3. Single-use, disposable towels—for drying hands (multiple-use towels are not
acceptable)

Handler Decontamination Supplies
Supplies must be provided at the mixing site and within Y2 mile of the application area.
Supplies may be in the application area if protected from drift and spray residues.

Supplies must include the following:

Water—a minimum of three gallons per handler or a potable source of tap water
Soap and single-use towels

A whole-body wash—a means of rinsing the handler if a spill occurs

Clean clothes or coveralls and a towel for after a whole-body wash

Emergency eyewash if the pesticides used require protective eyewear as stated on
the label; potable water may be used as eyewash

abhon-~
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More on Decontamination Supplies

Basic Responsibilities

(See Also Specific Duties Section Below)

Handler employers must make sure that decontamination supplies (described below) for
washing off pesticides and pesticide residues are provided to handlers while they are doing
handling tasks.

Worker employers must make sure that decontamination supplies (described below) for
washing off pesticide residues are provided to workers who are working in a pesticide-treated
area and are doing tasks that involve contact with anything that has been treated with the
pesticide, including soil, water, or surfaces of plants.

Specific Duties
When Must the Supplies Be Provided?
v For handlers, for the duration of the handling task.
v' For workers, until 30 days after the end of any restricted-entry interval for that area. If
there is no restricted-entry interval, until 30 days after the end of any application in that
area.
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Exception

When the only pesticides used in the treated area are products with a restricted-entry interval
of 4 hours or less, the decontamination supplies must be provided until 7 days after the end of
the restricted-entry interval. Note: When products have no restricted-entry interval listed on
the label, the decontamination supplies must be provided until 30 days after the end of any
application in that area.

For early-entry workers who will contact anything that has been treated with the pesticide,
the decontamination supply requirements are different.

Supplies
Provide workers and handlers with:
1. Water — enough for:
¢ routine washing, and
* emergency eyeflushing.
If the water is stored in a tank, the water must not be used for mixing pesticides, unless the
tank is equipped with correctly functioning anti-backsiphoning or check valves or other
mechanisms (such as air gaps) that prevent pesticides from moving into the tank.
2. Soap and single use towels — enough for workers’ or handlers’ needs.
3. For handlers, also provide:
* enough water for washing the entire body in case of emergency, and
« clean change of clothes, such as one-size-fits-all coveralls, to put on if the handlers’
garments are contaminated and need to be removed right away.

Recommendation: How Much Water Should Be Provided?
Obviously, running water meets the requirement. However, if it is not available,
use the following guidelines.

* Workers: At least 1 gallon of water is recommended for each worker using the supplies. If
you find that 1 gallon per worker is inadequate to last for the entire work period, provide more
water or replenish the water as needed during the work period.

*Handlers: At least 3 gallons of water is recommended for each handler using the supplies. If
you find that 3 gallons per handler is inadequate to last for the entire work period, provide more
water or replenish the water as needed during the work period.

Location

1. All decontamination supplies for workers must be located together and all decontamination
supplies for handlers must be located together. Decontamination supplies must be reasonably
accessible to the workers and handlers. Handlers mixing pesticides must have
decontamination supplies at the mixing area.

Exceptions:

* For a pilot who is applying pesticides aerially, the decontamination supplies must be
at the aircraft’s loading site or in the aircraft.

* For tasks performed more than 1/4 mile from the nearest point reachable by vehicles
(cars, trucks, or tractors), the decontamination supplies may be at the access point. In
this circumstance, clean water from springs, streams, lakes, or other sources may be
used for decontamination if such water is more readily available than the water at the
access point.
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Worker decontamination supplies must not be in an area being treated with pesticides or in
an area under a restricted-entry interval.

Handler decontamination supplies may be located in an area being treated with pesticides (or
an area that has a restricted-entry interval in effect), only if:
* They are in the area where the handler is doing handling tasks,
and
* The soap, single-use towels, and clean change of clothing are in closed containers,
and
* The water is running tap water or is in a closed container.

Emergency Eyeflushing

Provide each handler with at least 1 pint of emergency eyeflush water when the pesticide
labeling requires protective eyewear for the handling task being performed. The emergency
eyeflush water must be immediately accessible at the mix/load site.

For example, it could be carried by the handler or be on a vehicle the handler is using. The
water that is supplied for general decontamination may also be used as eyeflush water, if it is
immediately accessible.

Decontamination After Handling Tasks

At the site where handlers remove their personal protective equipment (PPE), provide:
* soap,
* clean towels, and
* enough water to allow handlers to wash thoroughly after removing PPE.

If the pesticide is not applied as scheduled, you must display the corrected time and date
before the application takes place.

If you are unable to make the correction before the application takes place, make it as
soon as possible thereafter.
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Decontamination Solutions

(1) Decontamination solutions can be used for decontaminating surfaces and materials where
spills of dust, granular, wettable powders, or liquid pesticides have occurred. The bulk of the
spilled pesticide should be cleaned up or removed prior to applying any decontaminant.

(2) Several materials may be used to decontaminate pesticides. Due to the many different
pesticides available and the necessity to use the correct decontamination material, all
decontamination activities must be carried out only after appropriate decontamination methods
have been determined by the Environmental Coordinator and/or Spill Response Team. Many
pesticides, especially the organophosphates, decompose when treated with lye.

Fewer pesticides are decomposed by bleach. Other pesticides cannot be effectively
decontaminated and should only be treated with detergent and water to assistin removal. The
following table is a guide for decontaminating certain pesticides:

Use Lye or Use Chlorine Do not use any decontamination
Lime for: Bleach for: Chemicals for these Pesticides:
acephate calcium cyanide alachlor

atrazine chlorpyrifos chloramben

captan fonophos chlorinated hydrocarbons
carbaryl diuron

dalapon methoxychlor

diazinon pentachlorophenol
dichlorvos picloram

dimethoate 2,4-D

malathion bromacil

naled glyphosate

propoxur simazine

WARNING: There is a slight potential for creating toxic by-products when using these
procedures. In critical situations, samples of affected soil, sediment, water, etc. should be sent
to a laboratory for analysis to determine if decontamination was successful.

Pesticides amenable to treatment using lye or lime may be decontaminated when mixed with
an excess quantity of either of these materials. Lye or lime can be used in either the dry form
or as a 10% solution in water. Caution: caustic soda (lye) can cause severe eye damage to
personnel not properly protected.

Protect against contact by wearing unventilated goggles, long-sleeved work clothes with
coveralls, neoprene gloves, and a chemical-resistant apron. An approved respirator should
also be worn. Do not use lye on aluminum surfaces.

Bleach

For pesticides that can be degraded by treatment with bleach, in general use one gallon of
household bleach (which contains approximately 5% sodium hypochlorite) per pound or gallon
of pesticide spilled. If bleaching powder is used, first mix it with water (one gallon of water per
pound of bleach) and add a small amount of liquid detergent.
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For safety reasons, a preliminary test must be run using small amounts of bleach and the
spilled pesticide. The reaction resulting from this test must be observed to make sure the
reaction is not too vigorous.

Do not store in close proximity to, or mix chlorine bleach with, amine-containing pesticides.
Mingling of these materials can cause a violent reaction resulting in fire.

Calcium hypochlorite is not recommended as a decontaminating agent because of the fire
hazard.

Spilled granular/bait materials need only to be swept up. When there is doubt concerning
which decontaminant is appropriate, only water and detergent should be used.

Nonporous surfaces should be washed with detergent and water. The decontamination
solution determined to be correct should be thoroughly worked into the surface. The
decontamination solution should then be soaked up using absorbent material. The spent
absorbent material is then placed into a labeled leakproof container for disposal.

Porous materials such as wood may not be adequately decontaminated. If contamination is
great enough to warrant, these materials should be replaced. Tools, vehicles, aircraft,
equipment and any contaminated metal or other nonporous objects can be readily
decontaminated using detergent and the appropriate decontamination solution.

Disposal

All contaminated materials that cannot be effectively decontaminated as described above must
be placed in properly labeled, sealed, leakproof containers. Disposal of these containers shall
be in accordance with instructions determined by the U.S. Environmental Protection
Agency/State Pesticide Agency and the Spill Response Team.

Common and unnecessary sight at several aerial applicators in the U.S. several empty
pesticide cans.
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Emergency Assistance Citation 1.d.

§170.160 Emergency Assistance
If there is reason to believe that a person who is or has been employed on an agricultural
establishment to perform tasks related to the production of agricultural plants has been
poisoned or injured by exposure to pesticides used on the agricultural establishment, including,
but not limited to, exposures from application, splash, spill, drift, or pesticide residues, the
agricultural employer shall:
(a) Make available to that person prompt transportation from the agricultural
establishment, including any labor camp on the agricultural establishment, to an
appropriate emergency medical facility.
(b) Provide to that person or to treating medical personnel, promptly upon request, any
obtainable information on:
(1) Product name, EPA registration number, and active ingredients of any product to which
that person might have been exposed.
(2) Antidote, first aid, and other medical information from the product labeling.
(3) The circumstances of application or use of the pesticide on the agricultural establishment.
(4) The circumstances of exposure of that person to the pesticide.
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Pesticide Safety Training

A handler employer must assure that each handler is properly trained in pesticide safety by a
qualified trainer. The minimum pesticide training required, as well as the criteria for qualified
trainers, is specified in the standard.

Certified handlers and handlers who have been trained under 40 Code of Federal Regulations,
Part 171 are exempt from this requirement.

If there is reason to believe that an employee has been poisoned or injured by a pesticide
exposure, you must provide prompt transportation to an emergency medical facility.

You must provide information about the circumstances of the exposure and the pesticide(s)
involved. Bring product labels with you.
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§170.313 Commercial Pesticide Handler Employer Duties

(k) Provide emergency assistance in accordance with this paragraph. If there is reason to
believe that a handler employed by the commercial pesticide handling establishment has
experienced a potential pesticide exposure during his or her employment by the commercial
pesticide handling establishment or shows symptoms similar to those associated with acute
exposure to pesticides during or within 72 hours after his or her employment by the commercial
pesticide handling establishment, and needs emergency medical treatment, the commercial
pesticide handler employer must do all of the following promptly after learning of the possible
poisoning or injury:

(1) Make available to that person transportation from the commercial pesticide handling
establishment, or any agricultural establishment on which that handler may be working on
behalf of the commercial pesticide handling establishment, to an operating medical care facility
capable of providing emergency medical treatment to a person exposed to pesticides.

(2) Provide all of the following information to the treating medical personnel:

(i) Copies of the applicable safety data sheet(s) and the product name(s), EPA registration
number(s) and active ingredient(s) for each pesticide product to which the person may have
been exposed.

(i) The circumstances of application or use of the pesticide.

(iii) The circumstances that could have resulted in exposure to the pesticide.

() Ensure that persons directly employed by the commercial pesticide handling
establishment do not clean, repair, or adjust pesticide application equipment, unless trained
as a handler under §170.501. Before allowing any person not directly employed by the
commercial pesticide handling establishment to clean, repair, or adjust equipment that has
been used to mix, load, transfer, or apply pesticides, the commercial pesticide handler
employer must provide all of the following information to such persons:

(1) Notice that the pesticide application equipment may be contaminated with pesticides.

(2) The potentially harmful effects of exposure to pesticides.

(3) Procedures for handling pesticide application equipment and for limiting exposure to
pesticide residues.

(4) Personal hygiene practices and decontamination procedures for preventing pesticide
exposures and removing pesticide residues.

(m) Provide any records or other information required by this part for inspection and
copying upon request by an employee of EPA or any duly authorized representative of a
Federal, State or Tribal government agency responsible for pesticide enforcement.

Worker employers must provide emergency assistance, described below, to anyone who is
or has been employed as a worker on their farm, forest, nursery, or greenhouse if there is
reason to believe that the worker has been poisoned or injured by a pesticide used on the
agricultural establishment — for example, through application, spills, splashes, drift, or contact
with pesticide residues.

Pesticide handler employers must provide emergency assistance, described below, to
anyone who is or has been employed as a handler on their farm, forest, nursery, or
greenhouse or on their commercial pesticide handling establishment, if there is reason to
believe that the handler has been poisoned or injured by a pesticide as a result of that
employment — for example, through application, spills, splashes, drift, handling tasks, or
contact with pesticide residues.
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Specific Duties - Emergency Transportation
1. Promptly make emergency transportation available to take the worker to an emergency
medical facility able to provide treatment and bring the SDS:

e from the agricultural establishment, or Employers can “make transportation taking
the employee to the emergency medical facility, or calling an such as an ambulance,
or making sure the employee has a ride to the medical and facility with someone else.
e from a labor camp located on the establishment.

2. Promptly make emergency transportation available to take the handler to an available” by:
emergency medical facility able to provide treatment and provide a copy of the SDS:

» from the agricultural establishment, or

« from another handling site, such as a commercial handling establishment or an airport
hangar.

Emergency Information
Provide to the worker or handler or to treating medical personnel the SDS, promptly upon
emergency vehicle, request, any obtainable information on:

 product name, EPA registration number, and active ingredients for any product(s) to
which the person may have been exposed,

* antidote, first aid, statement of practical treatment and other medical or emergency
information from the product labeling,

« description of the way the pesticide was being used,

» circumstances of the worker’s or handler’s exposure to the pesticide.

If there is reason to believe that a worker has been poisoned or injured by pesticides, the
employer must make prompt transportation to a medical facility available to the worker. On
request the employer must provide, to either the worker or medical personnel providing
treatment, information about the product including the EPA registration number, active
ingredients in any product the worker might have been exposed to in the past 30 days, antidote
and other first aid information from the product labeling, and information about the application
and the exposure of workers to the pesticide.

Requirements for Handlers
The general applicability, exceptions and exemptions in the requirements for handlers and
workers are the same. However, the requirements for handlers have specific differences.

Restrictions During Application
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.
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» Any worker who handles a fumigant in an enclosed space production, (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.

Notice of Application to Agricultural Employers

Prior to applying any pesticide on an agricultural establishment, a handler employer must
provide the following information to an agricultural employer or be assured that the agricultural
employer is aware of the specific time, date, location, and description of the pesticide-treated
area, labeling requirements relating to protection of workers during or after application, product
name, the EPA registration number, active ingredients, REI, and notification requirements.

Pesticide Safety Training
A handler employer must assure that each handler is properly trained in pesticide safety by a
qualified trainer.

The minimum pesticide training required, as well as the criteria for qualified trainers, is
specified in the standard. Certified handlers and handlers who have been trained under 40
Code of Federal Regulations, Part 171 are exempt from this requirement.

The following are key requirements for training workers and handlers:
There is no grace period for WPS training! The agricultural employer must ensure that
WPS training is completed within the last 12 months before:

v" Any worker enters a treated area on an agricultural establishment where, within the
last 30 days, a WPS-labeled pesticide product has been used or a REI for such
pesticide has been in effect.

v" Any handler conducts any handling task.

e Workers and handlers are exempt from WPS training if they are currently:
v Certified as an applicator of restricted-use pesticides.
v Certified as a crop advisor by a program acknowledged as appropriate in writing by
EPA, or a State or Tribal agency responsible for pesticide enforcement. 170.401(b)

e Additionally, a worker is exempt from WPS worker training if they have been trained as
a WPS handler within the last 12 months.

e Only qualified trainers may provide WPS training.

e Train workers and handlers annually.

e Provide training in a manner that the workers or handlers can understand, using a
translator if necessary.

e Present training using EPA-approved materials either orally from written materials or
audio-visually.

e Keep records of worker or handler training for 2 years.

e Make training records available to employees upon request.

e All training requirements are effective January 2, 2017 EXCEPT the expanded training
content which is effective January 2, 2018.
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Worker Notification of Restrictions During Applications
Citation 1.e.

The employer shall notify to workers of restrictions during applications.

§170.405 Entry Restrictions Associated with Pesticide Applications.
(a) Outdoor production pesticide applications. (1) The application exclusion zone is defined as
follows:

(i) The application exclusion zone is the area that extends 100 feet horizontally from the
application equipment in all directions during application when the pesticide is applied by any
of the following methods:

(A) Aerially.

(B) Air blast application.

(C) As a spray using a spray quality (droplet spectrum) of smaller than medium (volume

median diameter of less than 294 microns).

(D) As a fumigant, smoke, mist, or fog.

(i) The application exclusion zone is the area that extends 25 feet horizontally from the
application equipment in all directions during application when the pesticide is applied not as
in §170.405(a)(1)(i)(A)-(D) and is sprayed from a height of greater than 12 inches from the
planting medium using a spray quality (droplet spectrum) of medium or larger (volume median
diameter of 294 microns or greater).

(iii) There is no application exclusion zone when the pesticide is applied in a manner other
than those covered in paragraphs (a)(1)(i) and (a)(1)(ii) of this section.

(2) During any outdoor production pesticide application, the agricultural employer must
not allow or direct any worker or other person, other than an appropriately trained and equipped
handler involved in the application, to enter or to remain in the treated area or an application
exclusion zone that is within the boundaries of the establishment until the application is
complete.

(3) After the application is complete, the area subject to the labeling-specified restricted-
entry interval and the post-application entry restrictions specified in §170.407 is the treated
area.

(b) Enclosed space production pesticide applications. (1) During any enclosed space
production pesticide application described in column A of the Table under paragraph (b)(4) of
this section, the agricultural employer must not allow or direct any worker or other person,
other than an appropriately trained and equipped handler involved in the application, to enter
or to remain in the area specified in column B of the Table under paragraph (b)(4) of this section
during the application and until the time specified in column C of the Table under paragraph
(b)(4) of this section has expired.

(2) After the time specified in column C of the Table under paragraph (b)(4) of this section
has expired, the area subject to the labeling-specified restricted-entry interval and the post-
application entry restrictions specified in §170.407 is the area specified in column D of the
Table under paragraph (b)(4) of this section.

(3) When column C of the Table under paragraph (b)(4) of this section specifies that
ventilation criteria must be met, ventilation must continue until the air concentration is
measured to be equal to or less than the inhalation exposure level required by the labeling. If
no inhalation exposure level is listed on the labeling, ventilation must continue until after one
of the following conditions is met:

(i) Ten air exchanges are completed.

(ii) Two hours of ventilation using fans or other mechanical ventilating systems.

(iii) Four hours of ventilation using vents, windows, or other passive ventilation.

(iv) Eleven hours with no ventilation followed by one hour of mechanical ventilation.
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(v) Eleven hours with no ventilation followed by two hours of passive ventilation.
(vi) Twenty-four hours with no ventilation.
(4) The following Table applies to paragraphs (b)(1), (2), and (3) of this section.

§170.505 Requirements during Applications to Protect Handlers,

Workers, and other Persons

(a) Prohibition from contacting workers and other persons with pesticides during application.
The handler employer and the handler must ensure that no pesticide is applied so as to
contact, directly or through drift, any worker or other person, other than an appropriately trained
and equipped handler involved in the application.

(b) Suspending applications. After January 1, 2018, the handler performing the application
must immediately suspend a pesticide application if any worker or other person, other than an
appropriately trained and equipped handler involved in the application, is in the application
exclusion zone described in §170.405(a)(1) or the area specified in column B of the Table in
§170.405(b)(4).

(c) Handlers using highly toxic pesticides. The handler employer must ensure that any handler
who is performing any handler activity with a pesticide product that has the skull-and-
crossbones symbol on the front panel of the pesticide product label is monitored visually or by
voice communication at least every two hours.

(d) Fumigant applications in enclosed space production. The handler employer must ensure
all of the following:

(1) Any handler in an enclosed space production area during a fumigant application maintains
continuous visual or voice contact with another handler stationed immediately outside of the
enclosed space.

(2) The handler stationed outside the enclosed space has immediate access to and uses the
personal protective equipment required by the fumigant labeling for applicators in the event
that entry becomes necessary for rescue.
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Worker Notification of Restrictions to Treated Areas Citation 1.f.

§170.224 Notice of Applications to Agricultural Employers.
Before the application of any pesticide on or in an agricultural establishment, the handler
employer shall provide the following information to any agricultural employer for the
establishment or shall assure that any agricultural employer is aware of:

(a) Specific location and description of the treated area.
b) Time and date of application.
¢) Product name, EPA registration number, and active ingredient(s).
d) Restricted-entry interval.
e) Whether posting and oral notification are required.

(f) Any other product-specific requirements on the product labeling concerning protection
of workers or other persons during or after application.

(
(
(
(

§170.110 Restrictions Associated with Pesticide Applications.

(a) Farms and forests. During the application of any pesticide on a farm or in a forest, the
agricultural employer shall not allow or direct any person, other than an appropriately trained
and equipped handler, to enter or to remain in the treated area.

(b) Nurseries. In a nursery, during any pesticide application described in column A of Table 1
of this paragraph, the agricultural employer shall not allow or direct any person, other than an
appropriately trained and equipped handler, to enter or to remain in the area specified in
column B of Table 1 of this paragraph. After the application is completed, until the end of any
restricted-entry interval, the entry-restricted area is the treated area.

TABLE 1—ENTRY-RESTRICTED AREAS IN NURSERIES DURING PESTICIDE APPLICATIONS

A. During Application of a Pesticide: B. Workers are Prohibited in:

(1)(a) Applied: Treated area plus 100 feet in all
directions on the nursery

(i) Aerially, or

(i) In an upward direction, or

(iif) Using a spray pressure greater than 150 psi, or

(b) Applied as a:

(i) Fumigant, or

(i) Smoke, or

(iii) Mist, or

(iv) Fog, or

(v) Aerosol.

(2)(a) Applied downward using: Treated are plus 25 feet in all
directions on the nursery

(i) A height of greater than 12 inches from the planting
medium, or

(i) A fine spray, or
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(iii) A spray pressure greater than 40 psi and less than 150
psi.
(b) Not as in 1 or 2(a) above but for which a respiratory

protection device is required for application by the product
labeling.

(3) Applied otherwise. Treated area

(c) Greenhouses. (1) When a pesticide application described in column A of Table 2 under
paragraph (c)(4) of this section takes place in a greenhouse, the agricultural employer shall
not allow or direct any person, other than an appropriately trained and equipped handler, to
enter or to remain in the area specified in column B of Table 2 until the time specified in column
C of Table 2 has expired.

(2) After the time specified in column C of Table 2 under paragraph (c)(4) of this section has
expired, until the expiration of any restricted-entry interval, the agricultural employer shall not
allow or direct any worker to enter or to remain in the treated area as specified in column D of
Table 2 under paragraph (c)(4) of this section, except as provided in §170.112.

(3) When column C of Table 2 under paragraph (c)(4) of this section specifies that ventilation
criteria must be met, ventilation shall continue until the air concentration is measured to be
equal to or less than the inhalation exposure level the labeling requires to be achieved. If no
inhalation exposure level is listed on the labeling, ventilation shall continue until after:

(i) Ten air exchanges are completed; or

(ii) Two hours of ventilation using fans or other mechanical ventilating systems; or

(iii) Four hours of ventilation using vents, windows or other passive ventilation; or

(iv) Eleven hours with no ventilation followed by 1 hour of mechanical ventilation; or

(v) Eleven hours with no ventilation followed by 2 hours of passive ventilation; or

(vi) Twenty-four hours with no ventilation.

(4) The following Table 2 applies to paragraphs (c) (1), (2), and (3) of this section.
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TABLE
APPLICATIONS

2—GREENHOUSE

ENTRY RESTRICTIONS ASSOCIATED WITH

PESTICIDE

A. When a Pesticide is
Applied:

B. Workers are
Prohibited in:

C. Until:

D. After the Expiration of
Time in Column C Until
the Restricted-Entry
Interval Expires, the
Entry-Restricted Area is:

(1) As a fumigant

Entire greenhouse plus
any adjacent structure
that cannot be sealed
off from the treated
area

The ventilation
criteria of
paragraph (c)(3) of
this section are
met

No entry restrictions after
criteria in column C are met

(2) As a

Entire enclosed area

The ventilation
criteria of
paragraph (c)(3) of
this section are
met

Entire enclosed area is the
treated area

(i) Smoke, or

(i) Mist, or

(iii) Fog, or

(iv) Aerosol

(3) Not in 1 or 2 above, and
for which a respiratory
protection device is required
for application by the product
labeling

Entire enclosed area

The ventilation
criteria of
paragraph (c)(3) of
this section are
met

Treated area

(4) Notin 1, 2, or 3 above,
and:

Treated area plus 25
feet in all directions in
the enclosed area

Application is
complete

Treated area

(i) From a height of
greater than 12 in. from
the planting medium, or

(i) As a fine spray, or

(i) Using a spray
pressure greater than
40 psi

(5) Otherwise

Treated area

Application is

complete

Treated area
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Further Requirements for Employers of Workers
Notice about Applications

Basic Responsibilities

(See Also Specific Duties Section Below)

Under most circumstances, worker employers must make sure that workers are notified
about areas where pesticide applications are taking place or where restricted-entry intervals
are in effect.

Specific Duties - Both Oral Warnings and Posted Signs

Some pesticide labels require you to notify workers both orally and with signs posted at
entrances to the treated area. If both types of notification are required, the following statement
will be in the “Directions for Use” section of the pesticide labeling under the heading
“Agricultural Use Requirements”:

“‘Notify workers of the application by warning them orally and by posting warning signs
at entrances to treated areas.”

Notification on Farms, Forests, and Nurseries

Unless the pesticide labeling requires both types of notification, notify workers either orally or
by the posting of warning signs at entrances to treated areas. You must inform workers which
method of notification is being used.

Notification in Greenhouses
In greenhouses, you must post all treated areas, except as described below. If the pesticide
labeling requires both types of notification, you must also notify workers orally.

WEAR PROPER
PPE

A

READ THE SAFETY DATA
SHEET HANDLING CHEMICALS
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Exceptions to Worker Notification

1. Oral warnings need not be given to:
* any worker on your farm, forest, or nursery who will not be in the treated area, or walk
within 1/4 mile of a treated area, during the pesticide application or while the restricted-
entry interval is in effect,
* any worker who will not be in your greenhouse during a pesticide application or while
a restricted-entry interval is in effect there, or
* any worker who applied (or supervised the application of) the pesticide and is aware
of all of the information required to be given in the oral warning.

2. Treated area posting is not required if:
* no workers on your farm, forest, or nursery will be in the treated area, or walk within
1/4 mile of the treated area, during the pesticide application or while the restricted-entry
interval is in effect,
* no workers will be in the greenhouse during the pesticide application or while the
restricted-entry interval is in effect there, or
* the only workers for whom you need to post applied (or supervised the application
of) the pesticide and are aware of all of the information required to be given in the oral
warning.

Posted Warning Signs

Signs meeting these Use WPS-design signs when you post warnings at entrances to treated
areas. For all requirements should be detailed description, see Requirements for Warning
Signs.

1. Location:

* On farms, forests, and nurseries, post the signs so they can be seen from all points where
workers usually enter the treated area, including at least: — each access road, — each border
with any labor camp adjacent to the treated area, and — each established walking route that
enters the treated area.

When there are no usual points of worker entry, post the signs in the corners of the treated
area or in places where they will be most easily seen.

* In greenhouses, post the signs so they can be seen from all points where workers usually
enter the treated area, including doorways, aisles, and other walking routes. When there are
no usual points of worker entry to the treated area, post the signs in the corners of the treated
area or in places where they will be easily seen.

2. Timing and Visibility of Warning Signs:
* Post signs 24 hours or less before the scheduled application of the pesticide.
* Keep signs posted during application and throughout the restricted-entry interval (if
any),
* Remove the signs within 3 days after the end of the restricted-entry interval. If there
is no restricted-entry interval for that application, remove the signs within 3 days after
the end of the application.
» Keep workers out during the entire time the signs are posted, (except for trained and
equipped early-entry workers entering as permitted under WPS).
* Keep signs visible and legible while they are posted.
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3. Posting Adjoining Areas When several adjoining areas are to be treated with pesticides
on a rotating or sequential Requirements for Warning Signs, you may post the entire area at
the same time. Worker entry, except for early entry description, see permitted by the WPS, is
prohibited for the entire area while the signs are posted.

4. Design and Size

* Each warning sign must look like this:

Exception:

As an option, you may use warning signs that replace the Spanish words with the same words
in Red another language (other than English) that is read by the largest number of your workers
who do not read English. The replacement sign must meet all other requirements for the WPS
warning sign.

* You may put additional information on the warning sign, such as the name of the
pesticide or the date of application, if it does not lessen the impact of the sign or change
the meaning of the required information. If you add the required information in other
languages, the words must be translated correctly.

* The signs must be at least 14 inches by 16 inches, and the letters must be at least 1
inch high.

Exception:

On farms and forests, you may use smaller signs if the treated area is too small to
accommodate 14- by 16-inch signs. For example, when a single plant needs to be posted, a
smaller sign would be appropriate. In nurseries and greenhouses, you may, at any time, use a
sign smaller than the standard size.

Whenever a small sign is used, there are specific posting distances depending on the size of
the lettering and symbol on the sign (see table below).

DANGER PELIGRO| RESTRICTED ENTRY INTERVAL
PESTICIDES PESTICIDAS (REI)

o TIME THAT MUST BE PASSED BEFORE
ENTRY CAN BE MADE WITHOUT PPE

® PESTICIDE LABEL STATES DURATION

KEEP OUT @ MOST REI's ARE 4 Or 12 Hours
NO ENTRE @ DURATION CAN BE LONGER FOR CERTAIN

PESTICIDES
THIS PROPERTY TREATED WITH

WARNING SIGNS CANNOT BE REMOVED

on UNTIL REI HAS EXPIRED
and all persons are warned to stay out
until
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Sign Size

Signs with the words “DANGER” and “PELIGRO” in letters less than 7/16 inch in height or with
any words in letters less than 1/4 inch in height or with the circle graphic containing an upraised
hand and a stern face less than 1% inches in diameter do not meet WPS sign requirements.
* This distance requirement is for places where multiple signs are used to post a single treated
area, such as a field or a greenhouse section. It does not apply where individual signs are used
for separate small treatment areas (such as single potted plants in a greenhouse).

Oral Warnings to Workers
1. Content:
Oral warnings must include:
* the location and description of the treated area,
* the time during which entry is restricted, and
¢ instructions not to enter the treated area until the restricted-entry interval has expired.

2. Communication:
Provide oral warnings to workers in a manner that they can understand.

3. Timing:
* Workers who are on your establishment at the start of an application must be orally
warned before the application takes place.
* Workers who are not on your establishment at the start of an application must be
orally warned at the beginning of their first work period if (1) the application is still
taking place or (2) the restricted-entry interval for the pesticide is in effect.

Entering either enclosed or outdoor fumigated areas to ventilate, remove tarps or other
coverings used in the fumigation, or to measure air concentration levels are handling tasks,
not early entry. Only appropriately trained and equipped handlers can do these tasks.

Restrictions During and After Applications

Basic Responsibilities

Worker employers must take actions, described below, to protect workers and other
persons during pesticide applications on agricultural establishments. Worker employers also
must take actions, described below, to protect workers during restricted-entry intervals.

Specific Duties - During Applications
1. Keep everyone except appropriately trained and equipped handlers out of areas being
treated with pesticides.

2. In nurseries and greenhouses, during some applications, also keep workers and other
persons out of the area immediately around the area being treated. The size of this “keep-
out zone” depends on the pesticide used and the application method. In some greenhouse
situations, the greenhouse must be adequately ventilated before workers are allowed to enter.

During Restricted-Entry Intervals

In general, keep workers out of a treated area during the restricted-entry interval. This
restriction has only two types of exceptions:

(1) early entry with no contact, described below, and

(2) early entry with contact for short-term, emergency, or specially excepted tasks.
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Note, however, that entry into treated areas during a restricted-entry interval is also allowed to
perform handling (including crop advisor) tasks as long as the persons entering such areas
are trained and equipped as pesticide handlers and receive all other applicable WPS handler
protections.

0 -4 Hours 4 - 12 Hours 12 - 24 Hours 24 + Hours

DO NOT ENTER EARLY RE-ENTRY  EARLY RE-ENTRY ALL ENTRY
BY A CERTIFIED BY WORKERS
FARMER

- THE END OF THE - MUST NOT DO ANY - MUST NOT DO ANY - END OF REI ONLY ON A
APPLICATION IS LABOR TASKS LABOR TASKS LABEL WITH A
THE START OF THE RE-ENTRY FROM

24-Hour RESTRICTED - MUST ONLY BE THE - CANNOT CONTACT 24 Hours TO SEVERAL
ENTRY INTERVAL AREA FOR LESS THAN ANY SURFACES THAT DAYS
24 - Hours MAY HAVE RESIDUES
- NO ONE MAY ENTER - EVERYONE MAY ENTER

THE TREATED AREA - MUST WEAR THE - MUST WEAR THE
PROTECTIVE CLOTHING PROTECTIVE CLOTHING
AND PPE STATED ON AND PPE ITEMS IF THEY
THE LABEL FOR MIXING ARE STATED ON THE
PLUS WEAR: LABEL FOR EARLY
NIOSH-APPROVED RE-ENTRY
RESPIRATOR

| EXAMPLE OF AN REI (Restricted Entry Interval) FROM A PESTICIDE LABEL |

Restricted—Entry Interval (REI)

The restricted-entry interval is the time immediately after a pesticide application when entry
into the treated area is limited. Some pesticides have one REI, such as 12 hours, for all crops
and uses. Other products have different REls depending on the crop or method of application.
When two (or more) pesticides are applied at the same time, and have different REls, you must
follow the longer interval.

Location of REls on Labeling

The restricted-entry interval is listed on the pesticide labeling:
eunder the heading “Agricultural Use Requirements” in the “Directions for Use” section
of the pesticide labeling, or
enext to the crop or application method to which it applies.

Arid Area REls

Some pesticide labeling require a different REI for arid areas. Labeling might say, for example,
“72 hours in outdoor areas where average annual rainfall is less than 25 inches a year.” You
can get information on average annual rainfall for your area from any nearby weather bureau,
such as one located at a local airport or one affiliated with the National Oceanographic and
Atmospheric Administration.
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No Contact Early Entry
If workers will have no contact with anything that has been treated with the pesticide to
which the restricted-entry interval applies, you may permit them to enter pesticide-treated
areas when the application is finished.
1. After any inhalation exposure level listed on the product labeling has been reached or
any WPS ventilation criteria have been met, you may permit workers into a treated area

Avoiding contact by during an REI if they will not touch or be touched by any pesticide
residues, including: using personal protective equipment does not qualify as no contact early
entry.

* on plants, including both agricultural plants and weeds,

* on or in soil or planting medium,

¢ in water, such as irrigation water or water standing in drainage ditches or puddles,
* in air, if pesticide remains suspended after application, such as after fumigation
or after a smoke, mist, fog, or aerosol application.

Employers must provide current and specific information about the pesticides being applied
for the benefit of their employees (handlers and workers). Employees must be informed of
the central location and allowed access.

Employers (owner/operator of agricultural establishments) must post the following information
just prior to applications and for 30 days after the REI has expired whenever pesticide handlers
or workers are on the agricultural establishment:
e an approved EPA safety poster or an equivalent
e emergency medical information, including the name, address and telephone number
of the nearest emergency medical care facility
o allist of dates and times that pesticides have been applied within the last 30 days,
including a description of each treated area, and the product name, EPA registration
number, active ingredient(s) and REI for each pesticide on that list

The information at the central location must be easily seen and read. Workers and handlers
must be informed where it is and given access. By “access,” the EPA wants the workers to be
able to view the information without having to ask anyone to let them see it.

Some examples of a central location include: field or forest entrance; parking area; common
areas; break areas; port-a-pots. The central location cannot be in a treated area. The EPA
safety poster or an equivalent need to show how to keep pesticides from getting on or entering
the body and information about how to clean up if an individual comes in contact with
pesticides.

If the emergency medical information changes, update the posted information in the central
location and ensure that it remains legible. Pesticide applications must remain on the list from
before each application begins and remain posted through 30 days after the REI has expired.
The list must remain accessible by the workers for the entire required posting period at the
designated central location.

Handlers and workers must be informed of pesticide label requirements and information. A

grower must have all the safety data sheets (SDS) of the labeled pesticides he/she is using on
file and available upon request.
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§170.112 Entry Restrictions

(a) General restrictions. (1) After the application of any pesticide on an agricultural
establishment, the agricultural employer shall not allow or direct any worker to enter or to
remain in the treated area before the restricted-entry interval specified on the pesticide labeling
has expired, except as provided in this section.

(2) Entry-restricted areas in greenhouses are specified in column D in table 2 under
§170.110(c)(4).

(3) When two or more pesticides are applied at the same time, the restricted-entry interval shall
be the longest of the applicable intervals.

(4) The agricultural employer shall assure that any worker who enters a treated area under a
restricted-entry interval as permitted by paragraphs (c), (d), and (e) of this section uses the
personal protective equipment specified in the product labeling for early-entry workers and
follows any other requirements on the pesticide labeling regarding early entry.

(b) Exception for activities with no contact. A worker may enter a treated area during a
restricted-entry interval if the agricultural employer assures that both of the following are met:
(1) The worker will have no contact with anything that has been treated with the pesticide to
which the restricted-entry interval applies, including, but not limited to, soil, water, air, or
surfaces of plants; and

(2) No such entry is allowed until any inhalation exposure level listed in the labeling has been
reached or any ventilation criteria established by §170.110(c)(3) or in the labeling have been
met.

(c) Exception for short-term activities. A worker may enter a treated area during a restricted-
entry interval for short-term activities if the agricultural employer assures that the following
requirements are met:

(1) No hand labor activity is performed.

(2) The time in treated areas under a restricted-entry interval for any worker does not exceed
1 hour in any 24-hour period.

(3) No such entry is allowed for the first 4 hours following the end of the application, and no
such entry is allowed thereafter until any inhalation exposure level listed in the labeling has
been reached or any ventilation criteria established by §170.110(c)(3) or in the labeling have
been met.

(4) The personal protective equipment specified on the product labeling for early entry is
provided to the worker. Such personal protective equipment shall conform to the following
standards:

(i) Personal protective equipment (PPE) means devices and apparel that are worn to protect
the body from contact with pesticides or pesticide residues, including, but not limited to,
coveralls, chemical-resistant suits, chemical-resistant gloves, chemical-resistant footwear,
respiratory protection devices, chemical-resistant aprons, chemical-resistant headgear, and
protective eyewear.

(i) Long-sleeved shirts, short-sleeved shirts, long pants, short pants, shoes, socks, and other
items of work clothing are not considered personal protective equipment for the purposes of
this section and are not subject to the requirements of this section, although pesticide labeling
may require that such work clothing be worn during some activities.

(i) When “chemical-resistant” personal protective equipment is specified by the product
labeling, it shall be made of material that allows no measurable movement of the pesticide
being used through the material during use.

(iv) When “waterproof”’ personal protective equipment is specified by the product labeling, it
shall be made of material that allows no measurable movement of water or aqueous solutions
through the material during use.
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(v) When a “chemical-resistant suit” is specified by the product labeling, it shall be a loose-
fitting, one- or two-piece, chemical-resistant garment that covers, at a minimum, the entire
body except head, hands, and feet.
(vi) When “coveralls” are specified by the product labeling, they shall be a loose-fitting, one- or
two-piece garment, such as a cotton or cotton and polyester coverall, that covers, at a
minimum, the entire body except head, hands, and feet. The pesticide product labeling may
specify that the coveralls be worn over a layer of clothing. If a chemical-resistant suit is
substituted for coveralls, it need not be worn over a layer of clothing.
(vii)(A) Gloves shall be of the type specified on the pesticide product labeling. Gloves made of
leather, cotton, or other absorbent materials must not be worn for early-entry activities, unless
gloves made of these materials are listed as acceptable for such use on the product labeling.
If chemical-resistant gloves with sufficient durability and suppleness are not obtainable, leather
gloves may be worn on top of chemical-resistant gloves. However, once leather gloves have
been worn for this use, they shall not be worn thereafter for any other purpose, and they shall
only be worn over chemical-resistant gloves.
(B) Separable glove liners may be worn beneath chemical-resistant gloves, unless the
pesticide product labeling specifically prohibits their use. Separable glove liners are defined as
separate glove-like hand coverings made of lightweight material, with or without fingers. Work
gloves made from lightweight cotton or poly-type material are considered to be glove liners if
worn beneath chemical-resistant gloves. Separable glove liners may not extend outside the
chemical-resistant gloves under which they are worn. Chemical-resistant gloves with non-
separable absorbent lining materials are prohibited.
(C) If used, separable glove liners must be discarded immediately after a total of no more than
10 hours of use or within 24 hours of when first put on, whichever comes first. The liners must
be replaced immediately if directly contacted by pesticide. Used glove liners shall not be
reused. Contaminated liners must be disposed of in accordance with any Federal, State, or
local regulations.
(viii) When “chemical-resistant footwear” is specified by the product labeling, it shall be one of
the following types of footwear: chemical-resistant shoes, chemical-resistant boots, or
chemical-resistant shoe coverings worn over shoes or boots. If chemical-resistant footwear
with sufficient durability and a tread appropriate for wear in rough terrain is not obtainable for
workers, then leather boots may be worn in such terrain.
(ix) When “protective eyewear” is specified by the product labeling, it shall be one of the
following types of eyewear: goggles; face shield; safety glasses with front, brow, and temple
protection; or a full-face respirator.
(x) When “chemical-resistant headgear” is specified by the product labeling, it shall be either a
chemical-resistant hood or a chemical-resistant hat with a wide brim.
(5) The agricultural employer shall assure that the worker, before entering the treated area,
either has read the product labeling or has been informed, in a manner that the worker can
understand, of all labeling requirements related to human hazards or precautions, first aid,
symptoms of poisoning, personal protective equipment specified for early entry, and any other
labeling requirements related to safe use.
(6) The agricultural employer shall assure that:
(i) Workers wear the personal protective equipment correctly for its intended purpose and
use personal protective equipment according to manufacturer's instructions.
(ii) Before each day of use, all personal protective equipment is inspected for leaks, holes,
tears, or worn places, and any damaged equipment is repaired or discarded.
(iii) Personal protective equipment that cannot be cleaned properly is disposed of in
accordance with any applicable Federal, State, and local regulations.
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(iv) All personal protective equipment is cleaned according to manufacturer's instructions

or pesticide product labeling instructions before each day of reuse. In the absence of any

such instructions, it shall be washed thoroughly in detergent and hot water.

(v) Before being stored, all clean personal protective equipment is dried thoroughly or is

put in a well-ventilated place to dry.

(vi) Personal protective equipment contaminated with pesticides is kept separately and

washed separately from any other clothing or laundry.

(vii) Any person who cleans or launders personal protective equipment is informed that

such equipment may be contaminated with pesticides, of the potentially harmful effects

of exposure to pesticides, and of the correct way(s) to handle and clean personal

protective equipment and to protect themselves when handling equipment contaminated

with pesticides.

(viii) All clean personal protective equipment is stored separately from personal clothing

and apart from pesticide-contaminated areas.

(ix) Each worker is instructed how to put on, use, and remove the personal protective

equipment and is informed about the importance of washing thoroughly after removing

personal protective equipment.

(x) Each worker is instructed in the prevention, recognition, and first aid treatment of heat-

related illness.

(xi) Workers have a clean place(s) away from pesticide-storage and pesticide-use areas

for storing personal clothing not in use; putting on personal protective equipment at the

start of any exposure period; and removing personal protective equipment at the end of

any exposure period.

(7) When personal protective equipment is required by the labeling of any pesticide for

early entry, the agricultural employer shall assure that no worker is allowed or directed to

perform the early-entry activity without implementing, when appropriate, measures to

prevent heat-related iliness.

(8) During any early-entry activity, the agricultural employer shall provide a

decontamination site in accordance with §170.150.

(9) The agricultural employer shall not allow or direct any worker to wear home or to take

home personal protective equipment contaminated with pesticides.
(d) Exception for an agricultural emergency. (1) An “agricultural emergency” means a sudden
occurrence or set of circumstances which the agricultural employer could not have anticipated
and over which the agricultural employer has no control, and which requires entry into a treated
area during a restricted-entry interval, when no alternative practices would prevent or mitigate
a substantial economic loss. A substantial economic loss means a loss in profitability greater
than that which would be expected based on the experience and fluctuations of crop yields in
previous years. Only losses caused by the agricultural emergency specific to the affected site
and geographic area are considered. The contribution of mismanagement cannot be
considered in determining the loss.
(2) A worker may enter a treated area under a restricted-entry interval in an agricultural
emergency to perform tasks, including hand labor tasks, necessary to mitigate the effects of
the agricultural emergency, if the agricultural employer assures that all the following criteria
are met:

(i) A State, Tribal, or Federal Agency having jurisdiction declares the existence of

circumstances that could cause an agricultural emergency on that agricultural

establishment.

(i) The agricultural employer determines the agricultural establishment is subject to the

circumstances declared under paragraph (d)(2)(i) of this section that result in an

agricultural emergency meeting the criteria of paragraph (d)(1) of this section.

(iii) The requirements of paragraphs (c) (3) through (9) of this section are met.
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(e) Exception requiring Agency approval. The Agency may, in accordance with
paragraphs (e) (1) through (3) of this section, grant an exception from the requirements
of this section. An exception may be withdrawn in accordance with paragraph (e)(6) of
this section.

(1) Exception requiring agency approval. A request for an exception must be submitted
to the Office of Pesticide Programs' Document Processing Desk at the appropriate
address as set forth in 40 CFR 150.17(a) or (b) and must be accompanied by two copies
of the following information:

(i) The name, address, and telephone number of the submitter.

(i) The time period for which the exception is requested.

(iii) A description of the crop(s) and specific crop production task(s) for which the
exception is requested. Such a description must include an explanation as to the
necessity of applying pesticides of a type and at a frequency such that the restricted-entry
interval would interfere with necessary and time-sensitive hand labor tasks for the period
for which the exception is sought.

(iv) A description of the geographic area for which the exception is requested. If the
exception request is for a limited geographic area, the explanation must include a
description as to why the circumstances of exposure or economic impact resulting from
the prohibition of routine hand labor tasks during the restricted-entry interval are unique
to the geographic area named in the exception.

(v) An explanation as to why, for each requested crop-task combination, alternative
practices would not be technically or financially viable. Such alternative practices might
include: rescheduling the pesticide application or hand labor activity; using a non-
chemical pest control alternative; using an alternative to the hand labor tasks, such as
machine cultivation; or substituting a pesticide with a shorter restricted-entry interval. This
information should include estimates or data on per acre revenue and cost of production
for the crop and area for which the exception is requested. These estimates or data should
include: the situation prior to implementation of this final rule, the situation after
implementation of this final rule if the exception is not granted, the situation after
implementation of this final rule if the exception is granted, and specific information on
individual factors which cause differences in revenues and costs among the three
situations.

(vi) A description or documentation of the safety and feasibility of such an exception,
including, but not limited to, the feasibility of performing the necessary hand labor activity
while wearing the personal protective equipment required for early entry for the
pesticide(s) expected to be applied, the means of mitigating heat-related illness concerns,
the period of time required daily per worker to perform the hand labor activity, any
suggested methods of reducing the worker's exposure, and any other mitigating factors,
such as the availability of running water for routine and emergency decontamination and
mechanical devices that would reduce the workers' contact with the treated surfaces. The
information should include the costs associated with early-entry, such as decontamination
facilities, special information and ftraining for the workers, heat stress avoidance
procedures, and provision, inspection, cleaning, and maintenance of personal protective
equipment. EPA will not grant exceptions where the costs of early entry equal or exceed
the expected loss in value of crop yield or quality.

(2) Notice of receipt. (i) When a request for an exception is submitted to the Agency along with
all of the information required in paragraph (e)(1) of this section, the Agency shall issue a notice
in the FEDERAL REGISTER stating that an exception is being considered, describing the nature
of the exception, and allowing at least 30 days for interested parties to comment.
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(i) If a request for an exception is submitted to the Agency without all of the information
required in paragraph (e)(1) of this section, the Agency shall return the request to the
submitter.
(3) Exception decision. EPA will publish in the FEDERAL REGISTER its decision whether to grant
the request for exception. EPA will base its decision on whether the benefits of the exception
outweigh the costs, including the value of the health risks attributable to the exception. If the
exception is granted, the notice will state the nature of and reasons for the exception.
(4) Presumptive denial. (i) Except as provided in paragraph (e)(4)(ii) of this section, persons
requesting an exception may assume that the exception has been denied if EPA has notissued
its decision whether to grant the exception within 9 months from the comment-closure date
specified in the FEDERAL REGISTER notice in which the Agency announced, in accordance with
paragraph (e)(2) of this section, that it would consider the exception.
(ii) Persons requesting an exception may not assume that the request has been denied
as provided by paragraph (e)(4)(i) of this section if the Agency has taken action to extend
its review period for a specified time interval due to the complexity of the exception request
or to the number of exception requests concurrently under Agency review. EPA shall state
the reason(s) for the delay in issuing a decision on the exception request. A notice of such
an action may be published in the FEDERAL REGISTER or persons who requested the
exception may be directly notified of the action.
(5) Agricultural employer duties. When a worker enters a treated area during a restricted-entry
interval under an exception granted under paragraph (e) of this section, the agricultural
employer shall assure that the requirements of paragraphs (c) (3) through (9) of this section
are met, unless the notice granting the exception specifically indicates otherwise.
(6) Withdrawing an exception. An exception may be withdrawn by the Agency at any time if
the Agency receives poisoning information or other data that indicate that the health risks
imposed by this early-entry exception are unacceptable or if the Agency receives other
information that indicates that the exception is no longer necessary or prudent. If the Agency
determines that an exception should be withdrawn, it will publish a notice in the FEDERAL
REGISTER, stating the basis for its determination. Affected parties would then have 30 days to
request a hearing on the Agency's determination. The exception, however, would be
discontinued as of the date specified by EPA in the notice, which may include any of the 30-
day period and the time required for any subsequent hearing process. Thereafter the Agency
will decide whether to withdraw the exception and will publish a notice in the FEDERAL
REGISTER stating its decision.
(7) List of exceptions granted by EPA. The following administrative exceptions from the
requirements of this section have been granted by EPA. Each exception listed in paragraph
(e)(7) of this section contains a reference to the FEDERAL REGISTER notice in which EPA has
granted the exception and the effective dates of the exception. The terms and conditions of
the exception appear in the referenced FEDERAL REGISTER notice.
(i) Exception to perform irrigation tasks under specified conditions published in the
FEDERAL REGISTER of May 3, 1995.
(ii) Exceptions to perform limited contact tasks under specified conditions published in the
FEDERAL REGISTER of May 3, 1995.
[57 FR 38151, Aug. 21, 1992, as amended at 59 FR 30264, June 10, 1994; 60 FR 21954,
May 3, 1995; 62 FR 52003, Oct. 3, 1997; 69 FR 53346, Sept. 1, 2004; 71 FR 35546, June
21, 2006; 73 FR 75598, Dec. 12, 2008]
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Workers May Designate a Representative Citation 1.g.

§170.305 Definitions

Designated representative means any persons designated in writing by a worker or handler to
exercise a right of access on behalf of the worker or handler to request and obtain a copy of
the pesticide application and hazard information required by §170.309(h) in accordance with
§170.311(b) of this part.

§170.311 Display requirements for pesticide safety information and

pesticide application and hazard information
(i) Any worker's or handler's designated representative may request access to or a copy of any
information required to be retained for two years by §170.311(b)(6) on behalf of a worker or
handler employed on the establishment during the period that the information was required to
be displayed. The agricultural employer must provide access to or a copy of the requested
information applicable to the worker's or handler's time of employment on the establishment
within 15 days after receiving any such request, provided the request meets the requirements
specified in §170.311(b)(9)(ii).
(i) A request by a designated representative for access to or a copy of any pesticide
application and/or hazard information must be in writing and must contain all of the
following:
(A) The name of the worker or handler being represented.
(B) A description of the specific information being requested. The description should
include the dates of employment of the worker or handler, the date or dates for which the
records are requested, type of work conducted by the worker or handler (e.g., planting,
harvesting, applying pesticides, mixing or loading pesticides) during the period for which
the records are requested, and the specific application and/or hazard information
requested.
(C) A written statement clearly designating the representative to request pesticide
application and hazard information on the worker's or handler's behalf, bearing the
worker's or handler's printed name and signature, the date of the designation, and the
printed name and contact information for the designated representative.
(D) If the worker or handler requests that the pesticide application and/or the hazard
information be sent, direction for where to send the information (e.g., mailing address or
email address).
(iii) If the written request from a designated representative contains all of the necessary
information specified in §170.313(b)(9)(ii), the employer must provide a copy of or access to
all of the requested information applicable to the worker's or handler's time of employment on
the establishment to the designated representative within 15 days of receiving the request.
(iv) Whenever a record has been previously provided without cost to a worker or handler or
their designated representative, the agricultural employer may charge reasonable, non-
discriminatory administrative costs (i.e., search and copying expenses but not including
overhead expenses) for a request by the designated representative for additional copies of the
record.
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Minimum Protection

Farmworkers labor in one of the nation’s most dangerous industries and suffer the highest
rates of chemical injuries and skin disorders. They have historically been among the least
protected from on-the-job dangers.

A minimum protection in the standards is the ability of farmworkers across the country to obtain
information they need for medical treatment, workers’ compensation or to exercise their legal
rights by having designated representatives request information on their behalf about the
pesticides to which they are exposed while working.

These representatives can be co-workers, spouses, health care providers, union
representatives, social workers or attorneys. In other industrial sectors, workers exposed to
toxic substances or harmful physical agents have the right of access to relevant exposure
records through their designated representatives.

Employee Rights:

A worker may designate a representative to request, on their behalf, pesticide application
and hazard information.

To personally receive information about pesticides to which he or she may be exposed.

For his or her physician or employee representative to receive information about pesticides
to which he or she may be exposed.

To be protected against retaliatory action due to the exercise of any of these rights.
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Notification of Pesticide Applications Citation 2

How to recognize and understand the meaning of the posted warning signs used for notifying
workers of restrictions on entering pesticide treated areas on the establishment.

§170.409 Oral and posted notification of worker entry restrictions.

(a) General Requirement. The agricultural employer must notify workers of all entry
restrictions required by §§170.405 and 170.407 in accordance with this section.

(1) Type of notification required—(i) Double notification. If the pesticide product labeling
has a statement requiring both the posting of treated areas and oral notification to workers, the
agricultural employer must post signs in accordance with paragraph (b) of this section and
must also provide oral notification of the application to workers in accordance with paragraph
(c) of this section.

(ii) Outdoor production areas subject to restricted-entry intervals greater than 48 hours. If
a pesticide with product labeling that requires a restricted-entry interval greater than 48 hours
is applied to an outdoor production area, the agricultural employer must notify workers of the
application by posting warning signs in accordance with paragraph (b) of this section.

(iii) Outdoor production areas subject to restricted-entry intervals equal to or less than 48
hours. If a pesticide with product labeling that requires a restricted-entry interval equal to or
less than 48 hours is applied to an outdoor production area, the agricultural employer must
notify workers of the application either by posting warning signs in accordance with paragraph
(b) of this section or by providing workers with an oral warning in accordance with paragraph
(c) of this section.

(iv) Enclosed space production areas subject to restricted-entry intervals greater than four
hours. If a pesticide with product labeling that requires a restricted-entry interval greater than
four hours is applied to an enclosed space production area, the agricultural employer must
notify workers of the application by posting warning signs in accordance with paragraph (b) of
this section.

(v) Enclosed space production areas subject to restricted-entry intervals equal to or less
than four hours. If a pesticide with product labeling that requires a restricted-entry interval equal
to or less than four hours is applied to an enclosed space production area, the agricultural
employer must notify workers of the application either by posting warning signs in accordance
with paragraph (b) of this section or by providing workers with an oral warning in accordance
with paragraph (c) of this section.

(2) Exceptions. Notification does not need to be given to a worker if the agricultural
employer can ensure that one of the following is met:

(i) From the start of the application in an enclosed space production area until the end of
any restricted-entry interval, the worker will not enter any part of the entire enclosed structure
or space.

(i) From the start of the application to an outdoor production area until the end of any
restricted-entry interval, the worker will not enter, work in, remain in, or pass on foot through
the treated area or any area within %, mile of the treated area on the agricultural establishment.

(iii) The worker was involved in the application of the pesticide as a handler, and is aware
of all information required by paragraph (c)(1) of this section.

(b) Requirements for posted warning signs. If notification by posted warning signs is
required pursuant to paragraph (a) of this section, the agricultural employer must, unless
otherwise prescribed by the label, ensure that all warning signs meet the requirements of this
paragraph. When several contiguous areas are to be treated with pesticides on a rotating or
sequential basis, the entire area may be posted. Worker entry is prohibited for the entire area
while the signs are posted, except for entry permitted by §170.603 of this part.
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(1) General. The warning signs must meet all of the following requirements:

(i) Be one of the three sizes specified in paragraph (b)(3) of this section and comply with

the posting placement and spacing requirements applicable to that sign size.

(ii) Be posted prior to but no earlier than 24 hours before the scheduled application of the

pesticide.

(iii) Remain posted throughout the application and any restricted-entry interval.

(iv) Be removed or covered within three days after the end of the application or any

restricted-entry interval, whichever is later, except that signs may remain posted after the

restricted-entry interval has expired as long as all of the following conditions are met:

(A) The agricultural employer instructs any workers on the establishment that may come

within ¥4 mile of the treated area not to enter that treated area while the signs are posted.

(B) The agricultural employer ensures that workers do not enter the treated area while the

signs remain posted, other than entry permitted by §170.603 of this part.

(v) Remain visible and legible during the time they are required to be posted.

(2) Content. (i) The warning sign must have a white background. The words “DANGER”
and “PELIGRO,” plus “PESTICIDES” and “PESTICIDAS,” must be at the top of the sign, and
the words “KEEP OUT” and “NO ENTRE” must be at the bottom of the sign. Letters for all
words must be clearly legible. A circle containing an upraised hand on the left and a stern face
on the right must be near the center of the sign. The inside of the circle must be red, except
that the hand and a large portion of the face must be in white. The length of the hand must be
at least twice the height of the smallest letters. The length of the face must be only slightly
smaller than the hand. Additional information such as the name of the pesticide and the date
of application may appear on the warning sign if it does not detract from the size and
appearance of the sign or change the meaning of the required information. An example of a
warning sign meeting these requirements, other than the size and color requirements, follows:

DANGER PELIGRO
PESTICIDES PESTICIDAS

KEEP OUT
NO ENTRE

(i) The agricultural employer may replace the Spanish language portion of the warning
sign with equivalent terms in an alternative non-English language if that alternative language
is the language read by the largest group of workers at that agricultural establishment who do
not read English. The alternative language sign must be in the same format as the original sign
and conform to all other requirements of paragraph (b)(2)(i) of this section.

(3) Size and posting. (i) The standard sign must be at least 14 inches by 16 inches with
letters at least one inch in height.
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(ii) When posting an outdoor production area using the standard sign, the signs must be
visible from all reasonably expected points of worker entry to the treated area, including at
least each access road, each border with any worker housing area within 100 feet of the treated
area and each footpath and other walking route that enters the treated area. Where there are
no reasonably expected points of worker entry, signs must be posted in the corners of the
treated area or in any other location affording maximum visibility.

(iii) When posting an enclosed space production area using the standard sign and the
entire structure or space is subject to the labeling-specified restricted-entry interval and the
post-application entry restrictions specified in §170.407, the signs must be posted so they are
visible from all reasonably expected points of worker entry to the structure or space. When
posting treated areas in enclosed space production using the standard sign and the treated
area only comprises a subsection of the structure or space, the signs must be posted so they
are visible from all reasonably expected points of worker entry to the treated area including
each aisle or other walking route that enters the treated area. Where there are no reasonably
expected points of worker entry to the treated area, signs must be posted in the corners of the
treated area or in any other location affording maximum visibility.

(iv) If a smaller warning sign is used with “DANGER” and “PELIGRQO” in letters at least
7/8 inch in height and the remaining letters at least 1/2 inch in height and a red circle at least
three inches in diameter containing an upraised hand and a stern face, the signs must be
posted no farther than 50 feet apart around the perimeter of the treated area in addition to the
locations specified in paragraphs (b)(3)(ii) or (b)(3)(iii) of this section.

(v) If a smaller sign is used with “DANGER” and “PELIGRO” in letters at least 7/16 inch
in height and the remaining letters at least 1/4 inch in height and a red circle at least one and
a half inches in diameter containing an upraised hand and a stern face, the signs must be
posted no farther than 25 feet apart around the perimeter of the treated area in addition to the
locations specified in paragraphs (b)(3)(ii) or (b)(3)(iii) of this section.

(vi) A sign with “DANGER” and “PELIGRO” in letters less than 7/16 inch in height or with
any words in letters less than 1/4 inch in height or a red circle smaller than one and a half
inches in diameter containing an upraised hand and a stern face will not satisfy the
requirements of the rule.

(c) Oral warnings—Requirement. If oral notification is required pursuant to paragraph (a)
of this section, the agricultural employer must provide oral warnings to workers in a manner
that the workers can understand. If a worker will be on the establishment when an application
begins, the warning must be given before the application begins. If a worker arrives on the
establishment while an application is taking place or a restricted-entry interval for a pesticide
application is in effect, the warning must be given at the beginning of the worker's work period.
The warning must include all of the following:

(1) The location(s) and description of any treated area(s) subject to the entry restrictions
during and after application specified in §§170.405 and 170.407.

(2) The dates and times during which entry is restricted in any treated area(s) subject to
the entry restrictions during and after application specified in §§170.405 and 170.407.

(3) Instructions not to enter the treated area or an application exclusion zone during
application, and that entry to the treated area is not allowed until the restricted-entry interval
has expired and all treated area warning signs have been removed or covered, except for entry
permitted by §170.603 of this part.
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Greenhouses (Some States have modified this to Enclosed Growing Facilities)

All greenhouse applications must be posted with warning signs. The standard 14-by-16- inch
sigh may be used or you can use smaller signs. If you use smaller signs, you may have to use
more of them.

With smaller signs, follow the specific posting distance requirements, depending on the size of
the lettering and symbol on the sign.

In greenhouses, the signs must be posted to be visible from all usual points where workers
enter including each aisle or other walking route. When the treated area has no usual points
of worker entry, signs must be posted in the corners of the treated area or in any other location
with maximum visibility.

Outdoor Grow Operations

Whether a pesticide application in an outdoor grow area must be posted with warning signs

depends on what the label requires:
« If the pesticide label requires both posting and oral notification, then you need to do both.
* For all other pesticides that require a warning, you have the option of either posting or
providing oral notification.

Applications to outdoor plants must use the standard 14” by 16” sign. The signs must be visible
from all usual points of worker entry, including at least each access road, footpath or other
walking route that enters the treated area. When there are no usual points of worker entry,
signs must be posted in the corners of the treated area or in any other location affording
maximum visibility.

Whether for a greenhouse application or an outdoor grow application, signs must:
» Be posted no sooner than twenty-four hours before the scheduled application of the
pesticide.
* Remain posted throughout the application and any restricted-entry interval.
* Be removed within three days after the end of the application and any restricted-entry
interval.

Oral warnings must provide:
* Location and description of the treated area.
* Time during which entry is restricted.
* Instructions to not enter the treated area until the restricted-entry interval has expired.

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 frequently are
changed. Check with your state environmental/pesticide agency for more
information.

Advanced Pest Control©1/13/2020 TLC 140 Toll Free (866) 557-1746



Entry Restrictions in the Treated Area Citation 3

Only properly trained pesticide handlers who are wearing the required PPE may be in the
treated area (“entry restricted area” for greenhouses) while the pesticide is being applied. In
most cases, the “entry-restricted area” and the “treated area” are the same thing. For
applications to greenhouses, however, the entry-restricted area may be larger than the treated
area.

The restricted-entry interval (REI) begins immediately after the pesticide application is
complete. During the REI, no worker is allowed to enter the entry-restricted area except under
very limited conditions:
1. No early-entry by any worker is allowed until:

a. At least four hours after the application is complete.

b. All applicable ventilation criteria in WAC 16-233-115(3)(c) have been met.

c. Any inhalation exposure level listed in the labeling has been reached.

2. Once the above three criteria have been met, early-entry workers are allowed into the entry-

restricted area for “no-contact” activities and “short-term” activities as described below. No

hand labor is allowed by early-entry workers in either case.
* No-Contact Activities: Workers will have no contact with anything that has been treated with
the pesticide, including but not limited to, soil, water, air, or surfaces of plants. Early-entry
workers under the no-contact exception do not need to wear the label-specified PPE for
early-entry and they do not need decontamination supplies as do other early-entry workers.
» Short-term Activities: A worker can spend no more than one hour in a 24-hour period
conducting short-term activities.

Workers must wear all of the PPE specified on the label for early-entry and the
decontamination supplies for early-entry workers must be readily available nearby. Before an
early-entry worker enters the treated area under an REI, the employer must make sure they
have either read the pesticide label, or that all hazards, precautions, poisoning symptomes, first-
aid, and required personal protective equipment have been explained to them.

Beginning in January 2017, they also must be informed about the specifics of the
pesticide application and the conditions of early-entry.

Once the REI has expired, workers are free to enter the entry-restricted/treated area. Workers
may do hand labor or other tasks and they do not need to wear PPE. However, if workers will
have contact with any treated surface, decontamination supplies must be readily available
nearby -- for either seven days or 30 days, depending on the REI.

Application Exclusion Zone (AEZ)

The AEZ is an exclusion zone that surrounds the application equipment in a 360-degree radius.
High drift applications such as air blast sprayers, aerial applications, fumigants, mist and
fogging will need a 100 foot “bubble” where everyone is excluded except for handlers that have
the proper PPE and training to work inside that bubble.

Low drift applications will need a 25-foot bubble. If someone is in that AEZ the handler must
suspend application in that area until they leave that area.
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NOTE: As of January 2017, all outdoor applications will have an “application exclusion zone”
of 0 — 100 feet. The size of the zone depends on the type of application equipment used. The
application exclusion zone extends beyond the treatment area. Applicators will be required to
stop the application if anyone enters the exclusion zone.

Entry Restrictions
* Only properly trained pesticide handlers who are wearing the required PPE may be in the
entry restricted/treated area during the application.
* After the application is complete, no worker may enter until:
v At least four hours.
v The ventilation criteria in rule has been met.
v" Any inhalation exposure level listed in the labeling has been reached.

» Once the above three criteria are met, early-entry is allowed. Workers who are properly
trained and equipped with the required PPE may enter the restricted entry/treated area to
perform “no contact” and “short-term” activities. No PPE is required for no-contact activities.
No hand labor is allowed in either case.

» Decontamination supplies must be provided and readily accessible nearby for early-entry
workers, except those workers entering under the “no contact” exception.

« After the REI has expired, workers have unlimited access to the treated area and no PPE
is required.

Decontamination supplies must still be provided for either seven days or 30 days, depending
on the label requirements.

Decontamination Supplies Summary

Pesticide handlers still need three gallons of water, soap and paper towels at the mix and load
site, within a quarter mile of the application area and where PPE is taken off. If they are working
with a product requiring eye protection they must have “immediate “access to at least a pint of
eye wash or fresh water.

Handlers need an eye wash system at the mix and load site capable of delivering .4 gallons of
water for 15 minutes or 6 gallons of water able to flow gently for 15 minutes. This does Not
have to be a fancy system; it can be a hose attached to a faucet. A change of clothes for
handlers is also required.

Although handlers and workers need to have access to the required decontamination supplies
they can in emergency situations make use of natural waters that are close by in addition to
the required decontamination supplies.

Workers need to have access to at least a gallon of wash water, soap and paper towels within
a quarter of a mile of the crop area that they are working in.

Workers need 1 gallon and Handlers need 3 gallons of water.
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§170.110 Restrictions Associated with Pesticide Applications

(a) Farms and forests. During the application of any pesticide on a farm or in a forest, the
agricultural employer shall not allow or direct any person, other than an appropriately trained
and equipped handler, to enter or to remain in the treated area.

(b) Nurseries. In a nursery, during any pesticide application described in column A of Table 1
of this paragraph, the agricultural employer shall not allow or direct any person, other than an
appropriately trained and equipped handler, to enter or to remain in the area specified in
column B of Table 1 of this paragraph. After the application is completed, until the end of any
restricted-entry interval, the entry-restricted area is the treated area.

TABLE 1—ENTRY-RESTRICTED AREAS IN NURSERIES DURING PESTICIDE APPLICATIONS

A. During Application of a Pesticide: B. Workers are Prohibited in:

(1)(a) Applied: Treated area plus 100 feet in all
directions on the nursery

(i) Aerially, or

(i) In an upward direction, or

(iii) Using a spray pressure greater than 150 psi, or

(b) Applied as a:

(i) Fumigant, or

(ii) Smoke, or

(iii) Mist, or

(iv) Fog, or

(v) Aerosol.

(2)(a) Applied downward using: Treated are plus 25 feet in all
directions on the nursery

(i) A height of greater than 12 inches from the planting
medium, or

(i) A fine spray, or

(iii) A spray pressure greater than 40 psi and less than 150
psi.
(b) Not as in 1 or 2(a) above but for which a respiratory

protection device is required for application by the product
labeling.

(3) Applied otherwise. Treated area

(c) Greenhouses. (1) When a pesticide application described in column A of Table 2 under
paragraph (c)(4) of this section takes place in a greenhouse, the agricultural employer shall
not allow or direct any person, other than an appropriately trained and equipped handler, to
enter or to remain in the area specified in column B of Table 2 until the time specified in column
C of Table 2 has expired.

(2) After the time specified in column C of Table 2 under paragraph (c)(4) of this section has
expired, until the expiration of any restricted-entry interval, the agricultural employer shall not
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allow or direct any worker to enter or to remain in the treated area as specified in column D of
Table 2 under paragraph (c)(4) of this section, except as provided in §170.112.
(3) When column C of Table 2 under paragraph (c)(4) of this section specifies that ventilation
criteria must be met, ventilation shall continue until the air concentration is measured to be
equal to or less than the inhalation exposure level the labeling requires to be achieved. If no
inhalation exposure level is listed on the labeling, ventilation shall continue until after:

(i) Ten air exchanges are completed; or

(ii) Two hours of ventilation using fans or other mechanical ventilating systems; or

(iii) Four hours of ventilation using vents, windows or other passive ventilation; or

(iv) Eleven hours with no ventilation followed by 1 hour of mechanical ventilation; or

(v) Eleven hours with no ventilation followed by 2 hours of passive ventilation; or

(vi) Twenty-four hours with no ventilation.

(4) The following Table 2 applies to paragraphs (c) (1), (2), and (3) of this section.

FIELD [ TREATED AREA =

APPLICATION EXCLUSION ZONE (AEZ) - OUTDOOR PRODUCTION

(100 Feet for Aerial, Airblast, Fumigant, Smoke, Mist and Fog Applications, as well as Spray Applications using very Fine OR Fine Droplet sizes)
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TABLE 2—GREENHOUSE ENTRY RESTRICTIONS ASSOCIATED WITH PESTICIDE APPLICATIONS

A. When a Pesticide is
Applied:

B. Workers are
Prohibited in:

C. Until:

D. After the Expiration of
Time in Column C Until
the Restricted-Entry
Interval Expires, the
Entry-Restricted Area is:

(1) As a fumigant

Entire greenhouse plus
any adjacent structure
that cannot be sealed
off from the treated
area

The ventilation
criteria of
paragraph (c)(3) of
this section are
met

No entry restrictions after
criteria in column C are met

(2) As a

Entire enclosed area

The ventilation
criteria of
paragraph (c)(3) of
this section are
met

Entire enclosed area is the
treated area

(i) Smoke, or

(ii) Mist, or

(iii) Fog, or

(iv) Aerosol

(3) Not in 1 or 2 above, and
for which a respiratory
protection device is required
for application by the product
labeling

Entire enclosed area

The ventilation
criteria of
paragraph (c)(3) of
this section are
met

Treated area

(4) Notin 1, 2, or 3 above,
and:

Treated area plus 25
feet in all directions in
the enclosed area

Application is
complete

Treated area

(i) From a height of
greater than 12 in. from
the planting medium, or

(i) As a fine spray, or

(iii) Using a spray
pressure greater than
40 psi

(5) Otherwise

Treated area

Application is

complete

Treated area
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SYMBOL

SIGNAL WORD

SYMBOL

DANGER

WARNING

DEGREE OF HAZARD

NATURE OF PRIMARY HAZARD

DANGER

LD50 Less than 500 mg/kg
HIGH TOXICITY

REQUIRES:
Goggles

Respirator

Gloves

Skin Protection

Avoid the Fumes and Mist

POISON

WARNING

LD5, 500 - 1000 mgrkg
MODERATE TOXICITY
REQUIRES:

Goggles

Gloves

Skin Protection

Avoid the Fumes and Mist

CORROSIVE

CAUTION

CAUTION

LD5, 1000 - 2500 mglkg
LOW TOXICITY

REQUIRES:

Gloves
Skin Protection
Avoid the Fumes and Mist

FLAMMABLE

EXPLOSIVE

N

'\

i

GRAPH DEPICTING DEGREE OF RISK & HAZARD SYMBOLS RELATED TO PESTICIDES
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§170.112 Entry Restrictions

(a) General restrictions. (1) After the application of any pesticide on an agricultural
establishment, the agricultural employer shall not allow or direct any worker to enter or to
remain in the treated area before the restricted-entry interval specified on the pesticide labeling
has expired, except as provided in this section.

(2) Entry-restricted areas in greenhouses are specified in column D in table 2 under
§170.110(c)(4).

(3) When two or more pesticides are applied at the same time, the restricted-entry interval shall
be the longest of the applicable intervals.

(4) The agricultural employer shall assure that any worker who enters a treated area under a
restricted-entry interval as permitted by paragraphs (c), (d), and (e) of this section uses the
personal protective equipment specified in the product labeling for early-entry workers and
follows any other requirements on the pesticide labeling regarding early entry.

(b) Exception for activities with no contact. A worker may enter a treated area during a
restricted-entry interval if the agricultural employer assures that both of the following are met:
(1) The worker will have no contact with anything that has been treated with the pesticide to
which the restricted-entry interval applies, including, but not limited to, soil, water, air, or
surfaces of plants; and

(2) No such entry is allowed until any inhalation exposure level listed in the labeling has been
reached or any ventilation criteria established by §170.110(c)(3) or in the labeling have been
met.

(c) Exception for short-term activities. A worker may enter a treated area during a restricted-
entry interval for short-term activities if the agricultural employer assures that the following
requirements are met:

(1) No hand labor activity is performed.

(2) The time in treated areas under a restricted-entry interval for any worker does not exceed
1 hour in any 24-hour period.

(3) No such entry is allowed for the first 4 hours following the end of the application, and no
such entry is allowed thereafter until any inhalation exposure level listed in the labeling has
been reached or any ventilation criteria established by §170.110(c)(3) or in the labeling have
been met.

(4) The personal protective equipment specified on the product labeling for early entry is
provided to the worker. Such personal protective equipment shall conform to the following
standards:

(i) Personal protective equipment (PPE) means devices and apparel that are worn to protect
the body from contact with pesticides or pesticide residues, including, but not limited to,
coveralls, chemical-resistant suits, chemical-resistant gloves, chemical-resistant footwear,
respiratory protection devices, chemical-resistant aprons, chemical-resistant headgear, and
protective eyewear.

(i) Long-sleeved shirts, short-sleeved shirts, long pants, short pants, shoes, socks, and other
items of work clothing are not considered personal protective equipment for the purposes of
this section and are not subject to the requirements of this section, although pesticide labeling
may require that such work clothing be worn during some activities.

(iii) When “chemical-resistant” personal protective equipment is specified by the product
labeling, it shall be made of material that allows no measurable movement of the pesticide
being used through the material during use.

(iv) When “waterproof”’ personal protective equipment is specified by the product labeling, it
shall be made of material that allows no measurable movement of water or aqueous solutions
through the material during use.
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(v) When a “chemical-resistant suit” is specified by the product labeling, it shall be a loose-
fitting, one- or two-piece, chemical-resistant garment that covers, at a minimum, the entire
body except head, hands, and feet.
(vi) When “coveralls” are specified by the product labeling, they shall be a loose-fitting, one- or
two-piece garment, such as a cotton or cotton and polyester coverall, that covers, at a
minimum, the entire body except head, hands, and feet. The pesticide product labeling may
specify that the coveralls be worn over a layer of clothing. If a chemical-resistant suit is
substituted for coveralls, it need not be worn over a layer of clothing.
(vii)(A) Gloves shall be of the type specified on the pesticide product labeling. Gloves made of
leather, cotton, or other absorbent materials must not be worn for early-entry activities, unless
gloves made of these materials are listed as acceptable for such use on the product labeling.
If chemical-resistant gloves with sufficient durability and suppleness are not obtainable, leather
gloves may be worn on top of chemical-resistant gloves. However, once leather gloves have
been worn for this use, they shall not be worn thereafter for any other purpose, and they shall
only be worn over chemical-resistant gloves.
(B) Separable glove liners may be worn beneath chemical-resistant gloves, unless the
pesticide product labeling specifically prohibits their use. Separable glove liners are defined as
separate glove-like hand coverings made of lightweight material, with or without fingers. Work
gloves made from lightweight cotton or poly-type material are considered to be glove liners if
worn beneath chemical-resistant gloves. Separable glove liners may not extend outside the
chemical-resistant gloves under which they are worn. Chemical-resistant gloves with non-
separable absorbent lining materials are prohibited.
(C) If used, separable glove liners must be discarded immediately after a total of no more than
10 hours of use or within 24 hours of when first put on, whichever comes first. The liners must
be replaced immediately if directly contacted by pesticide. Used glove liners shall not be
reused. Contaminated liners must be disposed of in accordance with any Federal, State, or
local regulations.
(viii) When “chemical-resistant footwear” is specified by the product labeling, it shall be one of
the following types of footwear: chemical-resistant shoes, chemical-resistant boots, or
chemical-resistant shoe coverings worn over shoes or boots. If chemical-resistant footwear
with sufficient durability and a tread appropriate for wear in rough terrain is not obtainable for
workers, then leather boots may be worn in such terrain.
(ix) When “protective eyewear” is specified by the product labeling, it shall be one of the
following types of eyewear: goggles; face shield; safety glasses with front, brow, and temple
protection; or a full-face respirator.
(x) When “chemical-resistant headgear” is specified by the product labeling, it shall be either a
chemical-resistant hood or a chemical-resistant hat with a wide brim.
(5) The agricultural employer shall assure that the worker, before entering the treated area,
either has read the product labeling or has been informed, in a manner that the worker can
understand, of all labeling requirements related to human hazards or precautions, first aid,
symptoms of poisoning, personal protective equipment specified for early entry, and any other
labeling requirements related to safe use.
(6) The agricultural employer shall assure that:
(i) Workers wear the personal protective equipment correctly for its intended purpose and
use personal protective equipment according to manufacturer's instructions.
(ii) Before each day of use, all personal protective equipment is inspected for leaks, holes,
tears, or worn places, and any damaged equipment is repaired or discarded.
(iii) Personal protective equipment that cannot be cleaned properly is disposed of in
accordance with any applicable Federal, State, and local regulations.
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(iv) All personal protective equipment is cleaned according to manufacturer's instructions
or pesticide product labeling instructions before each day of reuse. In the absence of any
such instructions, it shall be washed thoroughly in detergent and hot water.

(v) Before being stored, all clean personal protective equipment is dried thoroughly or is
put in a well-ventilated place to dry.

(vi) Personal protective equipment contaminated with pesticides is kept separately and
washed separately from any other clothing or laundry.

(vii) Any person who cleans or launders personal protective equipment is informed that
such equipment may be contaminated with pesticides, of the potentially harmful effects
of exposure to pesticides, and of the correct way(s) to handle and clean personal
protective equipment and to protect themselves when handling equipment contaminated
with pesticides.

(viii) All clean personal protective equipment is stored separately from personal clothing
and apart from pesticide-contaminated areas.

(ix) Each worker is instructed how to put on, use, and remove the personal protective
equipment and is informed about the importance of washing thoroughly after removing
personal protective equipment.

(x) Each worker is instructed in the prevention, recognition, and first aid treatment of heat-
related illness.

(xi) Workers have a clean place(s) away from pesticide-storage and pesticide-use areas
for storing personal clothing not in use; putting on personal protective equipment at the
start of any exposure period; and removing personal protective equipment at the end of
any exposure period.

(7) When personal protective equipment is required by the labeling of any pesticide for
early entry, the agricultural employer shall assure that no worker is allowed or directed to
perform the early-entry activity without implementing, when appropriate, measures to
prevent heat-related iliness.

(8) During any early-entry activity, the agricultural employer shall provide a
decontamination site in accordance with §170.150.

(9) The agricultural employer shall not allow or direct any worker to wear home or to take
home personal protective equipment contaminated with pesticides.

(d) Exception for an agricultural emergency. (1) An “agricultural emergency” means a sudden
occurrence or set of circumstances which the agricultural employer could not have anticipated
and over which the agricultural employer has no control, and which requires entry into a treated
area during a restricted-entry interval, when no alternative practices would prevent or mitigate
a substantial economic loss. A substantial economic loss means a loss in profitability greater
than that which would be expected based on the experience and fluctuations of crop yields in
previous years. Only losses caused by the agricultural emergency specific to the affected site
and geographic area are considered. The contribution of mismanagement cannot be
considered in determining the loss.

(2) A worker may enter a treated area under a restricted-entry interval in an agricultural
emergency to perform tasks, including hand labor tasks, necessary to mitigate the effects of
the agricultural emergency, if the agricultural employer assures that all the following criteria
are met:
(i) A State, Tribal, or Federal Agency having jurisdiction declares the existence of
circumstances that could cause an agricultural emergency on that agricultural
establishment.
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(i) The agricultural employer determines the agricultural establishment is subject to the
circumstances declared under paragraph (d)(2)(i) of this section that result in an
agricultural emergency meeting the criteria of paragraph (d)(1) of this section.

(iii) The requirements of paragraphs (c) (3) through (9) of this section are met.

(e) Exception requiring Agency approval. The Agency may, in accordance with
paragraphs (e) (1) through (3) of this section, grant an exception from the requirements
of this section. An exception may be withdrawn in accordance with paragraph (e)(6) of
this section.

(1) Exception requiring agency approval. A request for an exception must be submitted
to the Office of Pesticide Programs' Document Processing Desk at the appropriate
address as set forth in 40 CFR 150.17(a) or (b) and must be accompanied by two copies
of the following information:

(i) The name, address, and telephone number of the submitter.

(ii) The time period for which the exception is requested.

(iii) A description of the crop(s) and specific crop production task(s) for which the
exception is requested. Such a description must include an explanation as to the
necessity of applying pesticides of a type and at a frequency such that the restricted-entry
interval would interfere with necessary and time-sensitive hand labor tasks for the period
for which the exception is sought.

(iv) A description of the geographic area for which the exception is requested. If the
exception request is for a limited geographic area, the explanation must include a
description as to why the circumstances of exposure or economic impact resulting from
the prohibition of routine hand labor tasks during the restricted-entry interval are unique
to the geographic area named in the exception.

(v) An explanation as to why, for each requested crop-task combination, alternative
practices would not be technically or financially viable. Such alternative practices might
include: rescheduling the pesticide application or hand labor activity; using a non-
chemical pest control alternative; using an alternative to the hand labor tasks, such as
machine cultivation; or substituting a pesticide with a shorter restricted-entry interval. This
information should include estimates or data on per acre revenue and cost of production
for the crop and area for which the exception is requested. These estimates or data should
include: the situation prior to implementation of this final rule, the situation after
implementation of this final rule if the exception is not granted, the situation after
implementation of this final rule if the exception is granted, and specific information on
individual factors which cause differences in revenues and costs among the three
situations.

(vi) A description or documentation of the safety and feasibility of such an exception,
including, but not limited to, the feasibility of performing the necessary hand labor activity
while wearing the personal protective equipment required for early entry for the
pesticide(s) expected to be applied, the means of mitigating heat-related illness concerns,
the period of time required daily per worker to perform the hand labor activity, any
suggested methods of reducing the worker's exposure, and any other mitigating factors,
such as the availability of running water for routine and emergency decontamination and
mechanical devices that would reduce the workers' contact with the treated surfaces. The
information should include the costs associated with early-entry, such as decontamination
facilities, special information and ftraining for the workers, heat stress avoidance
procedures, and provision, inspection, cleaning, and maintenance of personal protective
equipment. EPA will not grant exceptions where the costs of early entry equal or exceed
the expected loss in value of crop yield or quality.
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(2) Notice of receipt. (i) When a request for an exception is submitted to the Agency along with
all of the information required in paragraph (e)(1) of this section, the Agency shall issue a notice
in the FEDERAL REGISTER stating that an exception is being considered, describing the nature
of the exception, and allowing at least 30 days for interested parties to comment.
(i) If a request for an exception is submitted to the Agency without all of the information
required in paragraph (e)(1) of this section, the Agency shall return the request to the
submitter.
(3) Exception decision. EPA will publish in the FEDERAL REGISTER its decision whether to grant
the request for exception. EPA will base its decision on whether the benefits of the exception
outweigh the costs, including the value of the health risks attributable to the exception. If the
exception is granted, the notice will state the nature of and reasons for the exception.
(4) Presumptive denial. (i) Except as provided in paragraph (e)(4)(ii) of this section, persons
requesting an exception may assume that the exception has been denied if EPA has notissued
its decision whether to grant the exception within 9 months from the comment-closure date
specified in the FEDERAL REGISTER notice in which the Agency announced, in accordance with
paragraph (e)(2) of this section, that it would consider the exception.
(ii) Persons requesting an exception may not assume that the request has been denied
as provided by paragraph (e)(4)(i) of this section if the Agency has taken action to extend
its review period for a specified time interval due to the complexity of the exception request
or to the number of exception requests concurrently under Agency review. EPA shall state
the reason(s) for the delay in issuing a decision on the exception request. A notice of such
an action may be published in the FEDERAL REGISTER or persons who requested the
exception may be directly notified of the action.
(5) Agricultural employer duties. When a worker enters a treated area during a restricted-entry
interval under an exception granted under paragraph (e) of this section, the agricultural
employer shall assure that the requirements of paragraphs (c) (3) through (9) of this section
are met, unless the notice granting the exception specifically indicates otherwise.
(6) Withdrawing an exception. An exception may be withdrawn by the Agency at any time if
the Agency receives poisoning information or other data that indicate that the health risks
imposed by this early-entry exception are unacceptable or if the Agency receives other
information that indicates that the exception is no longer necessary or prudent. If the Agency
determines that an exception should be withdrawn, it will publish a notice in the FEDERAL
REGISTER, stating the basis for its determination. Affected parties would then have 30 days to
request a hearing on the Agency's determination. The exception, however, would be
discontinued as of the date specified by EPA in the notice, which may include any of the 30-
day period and the time required for any subsequent hearing process. Thereafter the Agency
will decide whether to withdraw the exception and will publish a notice in the FEDERAL
REGISTER stating its decision.
(7) List of exceptions granted by EPA. The following administrative exceptions from the
requirements of this section have been granted by EPA. Each exception listed in paragraph
(e)(7) of this section contains a reference to the FEDERAL REGISTER notice in which EPA has
granted the exception and the effective dates of the exception. The terms and conditions of
the exception appear in the referenced FEDERAL REGISTER notice.
(i) Exception to perform irrigation tasks under specified conditions published in the
FEDERAL REGISTER of May 3, 1995.
(ii) Exceptions to perform limited contact tasks under specified conditions published in the
FEDERAL REGISTER of May 3, 1995.
[57 FR 38151, Aug. 21, 1992, as amended at 59 FR 30264, June 10, 1994; 60 FR 21954,
May 3, 1995; 62 FR 52003, Oct. 3, 1997; 69 FR 53346, Sept. 1, 2004; 71 FR 35546, June
21, 2006; 73 FR 75598, Dec. 12, 2008]
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Topic 2- EPA Required Training Citation Section Post Quiz

Information for Agricultural Establishment Operators

1. Commercial pesticide applicators must inform the operator of a farm, forest, nursery, or
greenhouse about the following information: The and description of the areas on
the agricultural establishment that are to be treated with the pesticide(s)

Which Pesticides Uses are Covered?

2. Most pesticide uses involved in the production of agricultural plants on a farm, forest,
nursery, or greenhouse are covered by the WPS. This includes pesticides used on plants, and
pesticides used on the soil or planting medium the plants are (or will be) grown in. Both general-
use and restricted-use pesticides are covered by the . You will know that
the product is covered by the WPS if you see the following statement in the Directions for Use
section of the pesticide labeling.

Decontamination Supplies and Requirements

3. must have adequate water for routine washing, soap and sufficient
paper towels. Where there is no running water, early-entry workers and handlers must have at
least 10 gallons of water for one employee and 20 gallons of water for two or more employees.
The water must be of a “quality and temperature” that will not cause iliness or injury.

WPS Requires Providing Decontamination Sites

4. must establish a decontamination site for all workers and handlers for
washing off pesticides and pesticide residues. A decontamination site must be within a quarter
(1/4) mile of the employees’ work site.

5. No-contact early-entry workers do not have to be provided the special protections required

in Early Entry. However, they must be provided the following protections offered to other

agricultural workers: information at a central location, pesticide safety training for workers,

notification, restrictions during applications and during restricted-entry intervals, and

emergency assistance. Decontamination supplies, however, need not be provided to
workers.

Handler Decontamination Supplies

6. Supplies must be provided at the mixing site and within %4 mile of the application area.
Supplies may be in the application area if protected from drift and spray residues. Supplies
must include the following: Water—a minimum of gallons per handler or a
potable source of tap water
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Emergency Information

7. Provide to the worker or handler or to treating medical personnel, promptly upon emergency
vehicle, request, any obtainable information on: product name, EPA registration number, and
active ingredients for any product(s) to which the person may have been exposed, antidote,
first aid, and other medical or emergency information from the product
labeling, description of the way the pesticide was being used, circumstances of the worker’s
or handler’s exposure to the pesticide.

Entry Restrictions in the Treated Area

8. Only properly trained pesticide handlers who are wearing the may be in the
treated area (“entry restricted area” for greenhouses) while the pesticide is being applied. In
most cases, the “entry-restricted area” and the “treated area” are the same thing. For
applications to greenhouses, however, the entry-restricted area may be larger than the treated
area.

Application Exclusion Zone (AEZ)

9. The AEZ is an exclusion zone that surrounds the application equipment in a 360-degree
radius. High drift applications such as air blast sprayers, aerial applications, fumigants, mist
and fogging will need a foot “bubble” where everyone is excluded except for
handlers that have the proper PPE and training to work inside that bubble.

10. An “agricultural emergency” means a sudden occurrence or set of circumstances which
the agricultural employer could not have anticipated and over which the agricultural employer
has no control, and which requires entry into a treated area during a restricted-entry interval,
when would prevent or mitigate a substantial economic loss.

Topic 2- EPA Required Training Citation Section

1. Specific location, 2. WPS, 3. Workers, handlers and early-entry workers, 4. Employer(s)
5. No-contact early-entry, 6. 3, 7. Statement of practical treatment, 8. Required PPE, 9. 100
10. No alternative practices
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Topic 3- Bee-Like Insects Section

Section Focus: You will learn the basics of honeybee—like insects. At the end of this section,
you will be able to understand and describe different Halictid (Halictidae) insects. You will learn
about the Halictid bee family class, genera, life cycle and related subjects. 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.

Scope/Background: Halictid (Halictidae) is the second-largest family of Anthophila bees.
Halictid species occur all over the world and are usually dark-colored and often metallic in
appearance. Several species are all or partly green and a few are red; a number of them have
yellow markings, especially the males, which commonly have yellow faces, a pattern
widespread among the various families of bees. The family is distinguished by the arcuate
basal vein found on the wing. It is critical that pesticide applicators master control of this pest
target in that we do not destroy other wildlife during treatment operations.

Halictid Bees - Family Halictidae

Order Hymenoptera / Suborder Apocrita -- abeilles, ants, bees, fourmis, guépes véritables,
narrow-waisted hymenopterans, true wasps. Infraorder Aculeata / Superfamily Apoidea --
bees / Family Halictidae -- halictid bees, sweat bees.

Identifying Characteristics for the Family Halictidae include:

As in other families of the superfamily Apoidea, members of the family Halictidae have:

a collar-like pronotum without projections that reach the tegulae,

body hairs that are branched or plumose, and

First segment of the metatarsus often enlarged and flattened.

1 sub-antennal suture (andrenid bees have 2).

Front wing with basal vein strongly arched.

Hind wing with jugal lobe longer than the sub-median cell.

Thorax of some species metallic green like the chrysidid wasps, but halictids lack the
sculptured cuticle and the ability to curl.

AR N NN NN

In many species, the tongue is long and pointed, adapted for probing into flowers. All bees are
covered with hair, to which pollen sticks when flowers are visited; most female bees have
apparatus for gathering this pollen; it is combed into a special basket or brush located on the
hind legs. Males do not collect pollen and lack these structures. There are a few species,
especially the parasitic bees that have no pollen baskets

Bees that live Underground

What bees live in the ground, and what bees live? There are many species of ground-nesting
or miner bee in North America alone, forming an interesting subject for the entomologist,
behavioral biologist, or gardener. The spring time will herald the return of these species, which
play an active role in pollinating flowers by extracting pollen and nectar. These bees are
generally solitary, their queens living in underground galleries with their young. It is not
uncommon for queens to form nests nearby to other queens, but more on this later.
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In terms of what bees live in the ground, as we have mentioned, there are several genera
common in the United States. Of these, Colletes, Lasioglossum, Halictus, Agapostemon, and
Andrena are significant, with Colletes inequalisin particular being abundant in the Northeastern
and Midwestern regions of the United States.

The species within these genera form recognizable nests, piles of dirt with holes in the center
about one-quarter of an inch wide, though it is important to distinguish these nests from yellow
jacket nests. These latter insects are very different from the solitary bees, which are regarded
as harmless. Though many gardeners may see bees and wasps as pests, the solitary bees
are unlikely to sting unless greatly provoked, and entomologists recommend avoiding pesticide
use with these creatures.

Some significant families of ground-nesting bees are listed below (these families include
several of the genera already mentioned above):

e Andrenidae (miner bees)
e Anthoporidae (digger bees)
o Halictidae (sweat bees)

Many of the bees that live in the ground fall under the solitary bee category, though not all of
them do. Bumblebees, in the genus Bombus, also form nests in the ground, though they are
not solitary, living as they do in colonies that can reach several hundred members. Though
they are not quite flying solo, bumble bees are more solitary than their more famous relatives,
the honey bees, which utilize signaling mechanisms to alert workers to the best flowers
to pollinate.

Though the bumblebee is not a solitary bee, it has some behaviors in common with the solitary
bee species, pollinating flowers diligently and alone. Bumblebees are also regarded as less
aggressive than the more social bees that live in huge, complex colonies. Perhaps the best
way to examine the solitary bees and their habits is to hone in on one species to study. Colletes
inaequalis, a solitary ground-nesting bee that closely resembles Apis mellifera is a good choice
for study.

You may have queens of this species in your backyard without knowing it. Like other solitary
bees, Colletes inaequalis queens build galleries in the ground where they birth their brood, and
it is common for as many as thousands of these queens to build nests in close proximity to
each other. Most ground-nesting bees have a strong preference for dry, sandy soils, so an
easy way to prevent them from nesting is to water the soil regularly with a sprinkler, but as the
bees are benign, this may not be necessary.

Although Colletes inaequalis queens burrow nests and rear their young alone, a common
activity in the springtime is for males to look for queens to mate with. In spite of this increased
activity in your backyard or garden, the males do not have a sting. As with other ground-nesting
bees, the Colletes inaequalis queens form recognizable mounds, so it should be easy to tell if
they are present in your backyard.
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Other Bees in Alphabetical Order

Carpenter Bee

Carpenter Bees

Male carpenter bees are solid black, they also cannot sting. The females are tan in color and
sting quite well. Carpenter bees are sometimes mistaken for bumblebees, however carpenter
bees are shiny with less hair. Their flight is faster than a bumblebee’s, and is also a more jerky
flight, very similar to a hummingbird.

Carpenter bees are solitary bees burrowing holes the size of a dime or penny into wood patio
covers, eaves, and other places. Average size is one inch in length.

Mining Bees

Several of the more distinctive mining bees are from the large family Andreninae. These
fascinating little bees are sexually dimorphic and many species are quite difficult to identify.
Often the smaller honeybees are mining bees. They are not to be confused with ‘Digger Bees’,
although most species of both types of bees make their nests underground.

They actually belong to different families of bees: Andrena belonging to the family ‘Andrenidae’

whilst digger bees (actually the genus 'Anthophorini') are part of the ‘Apidae’ family, along with
bumblebees and honeybees.
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Bumble Bee or Carpenter Bee?

When encountering black, almost round bees
buzzing around their home most people do not
know the difference between the bumble bee
and carpenter bee. There are two basic things
to note that should quickly let you know which
bee you are seeing: location and activity of the
bee and certain physical characteristics of the
bee.

Carpenter bees are most often noticed while

they are building and tending to their nests which BUMBLE BEE CARPENTER BEE
are simple, round openings in wood

structures. If you see a bee that is boring out a perfectly round hole in wood, it is a carpenter

bee. Bumble bees have a fuzzy abdomen and the Carpenter Bee has a shiny abdomen.

General Bumble Bee Information

The "Bumble Bee" is a big, hairy, black and yellow bee whose size can range from 3/4 inch to
1 1/2 inch. This insect is often mistaken for a carpenter bee, which closely resembles the
bumble bee in appearance. Carpenter bees have a shiny and smooth abdomen as opposed
to the fuzzy abdomen seen on a bumblebee. There are over 200 types of Bumble bees in the
world. Fifty different types can be found in North America. Each different species will have its
own preference to types of nectar and prefers different flowers.

The bumblebee is an important, beneficial insect. They pollinate plants and flowers as they
forage for food. To gardeners, it is a welcome sight to see these large, flying insects carrying
large loads of pollen, flying into and around their flower beds and gardens. While busy
searching for food (and at the same time, pollinating plants) bumble bees are rarely a problem
when in close proximity to humans. They will actually (in most cases) go out of their way to
avoid human contact. Bumble bees will, however, defend themselves if they sense that they
are cornered and cannot escape. Most of the time they will fly away from danger but will sting
if they are under duress.

Bumblebees have very few predators in nature. Skunks are their largest and most destructive
predator. Skunks are omnivores that will eat insects, rodents, reptiles, small mammals,
worms, eggs, fish, fruit, and plants. When they locate a bumble bee nest, skunks help
themselves to bee larvae and adult insects. They ignore the pain of bee stings to get to their
preferred foods.

Queen Bumblebee

The queen bumblebee comes out of hibernation every spring to find a new spot to build her
nest and start a new colony. The queen bee is fertilized the previous season and has managed
to live through the winter months. The same nesting spots (from previous seasons) are rarely
used. A suitable place for nesting is usually on the ground, beneath a flat object. An old mouse
hole or similar hole in the ground is preferred if it is underneath an old tarp, flat stone or man-
made objects such as a deck. The hole chosen by the queen bee is first padded by pieces of
vegetation such as dry grass or moss.
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It is in this padded underground hole that the fertilized queen bumblebee lays her eggs and
begins collecting nectar for her soon to hatch grubs.

Yellow collar

Variable,
sometimes

Yellow midriff

completely

black

-

Wy hite tail

Queen

Worker Male

Once the grubs emerge from their eggs, the queen bumblebee spins a protective silk cocoon
for each grub. It is from this first batch of larvae that 5 to 20 daughters emerge. These
daughters of the queen bumble bee are workers who immediately start working on building the
colony.

The queen bee will continue to lay eggs for the remainder of the summer season. The workers
work tirelessly to build the colony, collect nectar for the young and also to provide protection
for the colony. The first batch (or hatching) of bumble bee workers are smaller than their sisters
who will emerge later on when the colony grows larger and healthier.
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The queen bee uses her energy to begin the nest and this energy (as well as time) is spread
thin as she is the sole worker for the new colony. As the colony grows, the eggs and larvae
are given more attention and food simply because there are many workers that share the work
load. ltis at this point in time that larger bumble bees are seen.

Bumble bees are often first noticed (in the area of the nest) when this activity of guarding the
nest and pollen collecting begins. The worker bees are focused only on their job and will not
go out of their way to sting people. It is only if people get too close to their nest or threaten
them that bumble bees will sting. Bumble bees do not die after stinging, as do some other
stinging insects.

Towards late summer, the queen will start to produce drones and young queens. The young
queens are fertilized by the drones, and then fly off to hibernate. Hibernation usually takes
place in dry protected areas such as loose bark. The colony's remaining drones and workers
stay in the colony and die during the winter season. The young queens start new colonies in
the spring of the year. As mentioned above, bumble bees do not use the same nest, though
they may nest in an area close by the original bee nest.

Bumblebee Control

Bumblebees are very important, beneficial insects that pollinate plants and flowers. Their
activity in gardens is desirable, but allowing them to nest in areas where children and pets
frequent or where you garden is not desirable.

When adults, children or pets frequent an area where bumble bees have made their nests, the
beneficial bumble bee can become a pest. A disturbed nest is an unhappy and angry
nest! Although skunks can tolerate a bee's sting (or multiple stings) while collecting food, other
animals cannot tolerate the sting. Dogs are often on the receiving end of angry bee stings. A
dog's curiosity can get it into trouble with stinging insects. While investigating the activity of a
nest, dogs usually get stung on their face; most of the time their snout and nose are easy
targets for the bees. When the dog investigates the sounds and activities of a bumble bee
nest they are usually attacked on facial areas, resulting in painful stings accompanied by large
swelling at the site of the sting. The size of the swelling can be alarming, simply because there
is very little muscle or fat on most dogs' face and muzzle area. To prevent bees from becoming
a stinging pest, take action to remove possible nesting sites that would put a new colony in
close proximity with children and adults that frequent certain parts of the property.

The most important element of wasp and bee control is to destroy the nest. Aerosol “wasp and
hornet” sprays can be used to knock down bees/wasps around the nest. Small amounts of
pesticides (dust and wettable powder formulations work well) applied into the nests of
carpenter bees and cicada killers provide good control. Nests of mud daubers also can be
treated this way or by simply scraping them off structures. To prevent re-infestation, finishes
(paint, etc.) can be applied to unfinished wood to discourage carpenter bees.

In some cases, attempting to destroy a nest becomes a greater health risk than simply
tolerating and avoiding it. But nests, especially those of social species, should be destroyed if
they are close enough to humans to pose a stinging threat. The nests of honeybees, bumble
bees, yellowjackets and hornets should always be approached with caution, preferably at night
when most of the workers are present but reluctant to fly. Try not to carry a light, as wasps and
bees may fly toward it. Instead, set the light aside or cover it with red cellophane (insects
cannot see red light). If there is direct access to the nest, a fast-acting dust or wettable powder
formulation can be applied.
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If possible, inject the material into the nest. If you must approach these nests during daytime,
a quick knockdown aerosol can be used to keep the bees/wasps at bay, while you treat the
nest as above. Heavy clothing or a “bee suit” can be worn for added protection.

Sometimes, yellowjacket and honeybees nests occur in voids such as vents, attics,
crawlspaces or hollow walls. Destroying nests in these locations can be difficult, often requiring
the services of pest management professionals. Honeybee nests contain honey that must be
removed after the bees are eliminated because it will rot and attract secondary pests. Also, be
mindful that nests may be located several feet away from the point at which the bees/wasps
are entering the structure. Simply applying pesticides into the entrance holes may not be
sufficient. It may be necessary to drill into the structure to enable injection of pesticides directly
into the nest.

Entrance holes should never be plugged, even after treatment, because the bees/wasps will
look for other ways to get out of the nest and have been known to chew their way into living
quarters, endangering persons inside. Also, use extreme caution when performing bee/wasp
control from a ladder.

Another special case occurs when large numbers of yellowjackets forage in public areas such
as parks, schools and zoos. Attracted to human food, especially meats and sweet liquids,
wherever it is being prepared, eaten or discarded, yellowjackets pose an increased threat to
humans. Control is often difficult.

When located in wooded areas, the nests can be difficult if not impossible to find and treat.
Yellowjacket baits and traps can kill large numbers, but there can be a lot more where they
came from and the problem may continue. Other types of pesticide applications for control of
yellowjackets in outdoor recreation areas are rarely effective. Consequently, management of
yellowjackets should focus on prevention, such as keeping food enclosed. Tight-fitting lids
should be kept on outdoor trash containers and they should be moved away from people. In
the end, not eating in infested outdoor areas may be the only sure way to avoid being stung.

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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Cellophane Bee

Bees of the genus Colletes line the cells of their nests with a waterproof material which, when
dry, resembles clear plastic. Accordingly, they are sometimes called “cellophane bees” or,
alternately, “polyester bees”. Cellophane bees are equipped with unusual forked tongues,
which they use to paint the plastic-like material onto their nest walls in order to keep their nests
dry. The bees produce the material from a special abdominal organ called the Dufour’s gland,
named after French naturalist Léon Jean Marie Dufour, who first recorded his fascination with
the bees’ fabrication of plastique in 1835.

According to the Xerces Society's Guide to Attracting Native Pollinators, cellophane bees also
spray their egg-cell walls with a natural fungicide and bacteriacide, linalool, secreted from a
gland in the bees' mandibles. After coating their cells, the bees fasten their eggs onto the cell
walls rather than leaving them on nest floors where moisture might collect. The bees provision
their cells by mixing pollen and nectar together to make a liquid “bee bread” for their
offspring; these provisions are stored in cellophane sacs that look a little like elongated plastic
sandwich bags. The special measures taken by the bees to protect their eggs against water
and fungus allow them to build nests near stream banks and other areas with wet soils.

Cellophane bees are solitary. They construct individual nests in the ground, excavating
tunnels that exit through small round holes. Despite their solitary status, the bees tend to build
their nests near one another. Groups of nesting cellophane bees sometimes number into the
tens of thousands. These bees, however, are non-aggressive and do not form swarms. They
are important pollinators of spring trees, crops and wildflowers.

The tomatillo is a plant originating in Mexico and bearing green tomato-like fruits encased in
papery husks. Cultivated by the ancient Aztecs as long ago as the 14th Century, the tomatillo
has made its way into the United States and into our gardens and cuisine. At the heart of this
plant's long history is the beautiful broad-footed cellophane bee, a pollinator that specializes in
the flowers of tomatillos (Physalis philadelphica) and other native plants of the
genus Physaylis.

These bees are occasionally seen as well on Chinese lantern (Physalis alkekengi), a plant that

grows in Stone Barns’ cut-flower fields during the same period. Chinese lantern, although
Asian in origin, is a relative of the Mexican tomatillo.
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Cuckoo Bee

Cuckoo Bee

Cuckoo Bees are parasites, in that the female cuckoo bee lays her eggs in the nest of other
bees, primarily digger bees and Andrenids. Cuckoos are also said to be kleptoparasites,
stealing honey and pollen collected by others. Cuckoo bees lack any pollen-transporting
apparatus (the scopa). Look for cuckoo bees flying low over the ground and foliage, hunting
for foraging and nesting potential victims.

There is also a family of cuckoo wasps which lay their eggs in the nests of potter and mud
dauber wasps; many types of wasps in various families have evolved similar habits. These
insects are normally referred to as "kleptoparasites," rather than "brood parasites." The
distinction is that the term "brood parasite" is generally restricted to cases where the immature
parasite is fed directly by the adult of the host, and raised as the host's offspring (as is common
in cuckoo birds). Such cases are virtually unknown in bees and wasps, which tend to provide
all of the food for the larva before the egg is laid; in only a few exceptional cases (such as
parasitic bumblebees) will a bee or wasp female actively feed a larva that is not her own
species.
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The difference is only in the nature of the interaction by which the transfer of resources occurs
(tricking a host into handing over food rather than stealing it by force or stealth), which is why
brood parasitism is considered a special form of kleptoparasitism.

The term cuckoo bee is used for a variety of different bee lineages which have evolved the
kleptoparasitic habit of laying their eggs in the nests of other bees, reminiscent of the behavior
of cuckoo birds. The name is technically best applied to the apid subfamily Nomadinae.
Females of cuckoo bees can be easily recognized in almost all cases, as they lack pollen
collecting structures (the scopa) and do not construct their own nests.

They often have reduced body hair, abnormally thick and/or heavily sculptured exoskeleton,
and saber-like mandibles, though this is not universally true, and other less visible changes
are common, as well. They typically enter the nests of pollen-collecting species, and lay their
eggs in cells provisioned by the host bee. When the cuckoo bee larva hatches it consumes the
host larva's pollen ball, and, if the female cleptoparasite has not already done so, kills and eats
the host larva.

In a few cases where the hosts are social species (e.g., the subgenus Psithyrus of the genus
Bombus, which are parasitic bumble bees that infiltrate nests of non-parasitic species of
Bombus), the cleptoparasite remains in the host nest and lays many eggs, sometimes even
killing the host queen and replacing her - such species are often called social parasites,
though a few of them are also what are referred to as "brood parasites."

Many cuckoo bees are closely related to their hosts, and may bear similarities in appearance
reflecting this relationship. This common pattern gave rise to the ecological principle known as
"Emery's Rule". Others parasitize bees in different families, like Townsendiella, a nomadine
apid, one species of which is a cleptoparasite of the melittid genus Hesperapis, while the other
species in the same genus attack halictid bees.

The number of times cleptoparasitic behavior has independently evolved within the bees is
remarkable; C. D. Michener (2000) lists 16 lineages in which parasitism of social species has
evolved (mostly in the family Apidae), and 31 lineages parasitizing solitary hosts (mostly in
Apidae, Megachilidae, and Halictidae), collectively representing several thousand species, and
therefore a very large proportion of overall bee diversity. There are no cuckoo bees in the
families’ Andrenidae, Melittidae, or Stenotritidae, and possibly the Colletidae (there are only
unconfirmed suspicions that one group of Hawaiian hylaeine species may be parasitic).
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Green Bee

Green Bee, Family Halictidae

The orchid bees are all members of the family Apidae, and the tribe Euglossini, represented
by five genera. Most are about the size of a honey bee, but are brightly colored with an
iridescent metallic sheen. Typically, each species of orchid bee has a complex mutualistic
relationship with a corresponding orchid in their native range. Orchids will produce scents that
attract males of a particular species of bee that is the right size and shape to pollinate them.
This relationship is not always chemical; some species of orchid go so far as to produce flowers
that physically mimic a female bee as an attractant.

Orchids will then affix a pollinarium to the bee which is carried to another orchid of the same
species. All orchid bees are native to the New World tropics, from Mexico throughout Central
and tropical South America.

Specimens of one species of this group, Euglossa dilemma, commonly known as the green
orchid bee, were collected in Broward County, Florida in 2003 by entomologists working with
the USDA fruit fly monitoring program. This arrival was likely from a nest imported from Mexico
concealed within a wooden structure such as a pallet. Originally considered to be Euglossa
viridissima; Eltz et al. (2011) found the orchid bees in Florida to be Euglossa dilemma, a newly
described cryptic sibling species of Euglossa viridissima.

Advanced Pest Control©1/13/2020 TLC 165 Toll Free (866) 557-1746



e
B = e

MASON BEE

MASON BEE

This example of a mason bee is approximately a quarter size of a normal honeybee. There
are several species and several color variations. This mason bee looks very similar to a
honeybee. Some people call these creatures, “Tiny honeybees”.

Most bees are solitary -- each female constructing a nesting tunnel underground or in plant
materials. She stocks the brood cells with pollen and nectar for the larvae to eat after hatching.

Honeybees and bumblebees, however, are social insects -- They live in colonies consisting of
a fertile queen, sterile female worker bees, and male bees (drones). These are the only bees
known to produce honey, and they are the only bees which will sting readily in defense of their
colonies.
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MASON BEE

Mason Bee

Smaller than a honeybee, mason bees resemble house flies more than honeybees. They are
deep blue-black in color and have no stripes. Mason bees are native to North America. They
are active pollinators between cherry blossom and apple blossom season, and then die out by
summer. Attract mason bees by providing them a home. Drill holes exactly 5/16-inch in
diameter into wooden blocks and mount the blocks by cherry blossom season facing morning
sun.

Species of the genus include the orchard mason bee, Osmia lignaria, the blueberry bee, O.
ribifloris, and the hornfaced bee, O. cornifrons. The former two are native to the Americas and
the latter to Japan, although O. lignaria and O. cornifrons have been moved from their native
ranges for commercial purposes. The Red mason bee, Osmia rufa, is found across the
European continent.

There are over 300 species across the Northern Hemisphere, and more than 130 species of
mason bees in North America; most occur in the temperate regions, and are active from spring
through late summer.

Osmia species are usually metallic green or blue, though many are blackish. Most have black

ventral scopae which are difficult to notice unless laden with pollen. They have arolia between
their claws unlike Megachile or Anthidium species.
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Mining Bee
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MINING BEE

Miner bees, also known as chimney bees, are smaller than a honey bee, with a stout, furry
body. They are often mistaken for bumble bees, also being black and yellow summertime bees.
They are friendly, non-aggressive and typically do not sting or bite. Despite their small stature,
mining bees are very important to flower pollination, especially in the mid-west region of the
United States. Anthophora abrupta’s geographic distribution ranges from Texas to Florida,
stretching up the East Coast to Canada.

Miner bees are most well-known and studied due to their complex nesting behavior. Miner
bees are solitary, ground nesting bees that like to establish their home in well-drained soils,
like clay, present in banks, hills, and road cut-outs. They have also been found burrowing
between stones of old buildings and between logs in cabins or barns. Most commonly, female
bees dig a tunnel in the soil using loose earth to construct a chimney-like turret, which
represents a single nest. Nests are often clustered together in close quarters but females only
provide for their own nest and future offspring with no overlap in generation. Miner bees have
been known to nest in the same location for many years.

After mating and establishing their nests, A. abrupta females line the tunnel walls with a
glandular secretion which turns to a solid waxy plate. This process waterproofs a cup-like cell
for the provisioning of the eggs. A single egg is laid in each cell and floats on a pollen mixture
foraged by the females for about five days before hatching. The larvae proceed to consume
the pollen substance and cell lining over the following three weeks. The offspring overwinter in
the prepupae stage, and come April, they shed their skin and two weeks later emerge from
their burrows as adults.
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The head, legs and abdomen of A. abrupta are lightly coated in brown-black hairs while the
thorax is covered in dense, pale yellow-orange hairs. The wings are nearly transparent to
slightly cloudy with brown-black veins.

Key points

Mining, ground, or digger bees nest in burrows in the ground.

Mining bees are solitary bees. Each mining bee female usually digs her own burrow to
rear her young.

Large numbers of these bees may nest close together if soil conditions are suitable and
will fly just above the ground. When this happens they frequently become a nuisance
to some people.

They are not aggressive, seldom sting, and their flying activity lasts only 2 to 4 weeks.
Sometimes large numbers of males will fly about the same spot for several days in a
mating display.

Bee populations can fluctuate dramatically from one season to the next.

General Information

Mining bees range in size from about the size of honey bees (largest), down to much
smaller species.

The larger bees are furry and usually darker in color than honey bees. Some are
brightly striped, while others are shiny metallic green.

Mining bee burrows tend to be located wherever there is exposed soail, thin grass, and
good drainage. The holes are about 1/4 inch in diameter and are sometimes
surrounded by a small mound of soil.

Burrow structure varies according to species but often there is a vertical tunnel with
smaller side tunnels that terminate in a single cell.

The female mining bee stocks each cell with pollen and nectar she collects from flowers
and then deposits an egg on the food mass.

As eggs hatch and larvae develop they consume the stored pollen and nectar. When
mature, each larva becomes a pupa (resting stage) and then becomes an adult bee.
The adult bees overwinter below ground in the burrow site. During the next spring or
early summer, the adults emerge, mate, and the females begin burrow excavation.

Management

Mining bees are important pollinators and control should be avoided if possible.
Heavy watering with a lawn sprinkler will discourage nesting behavior.

Long-term control involves the elimination of bare-ground areas and the establishment
of dense turf to discourage these bees.

If the area is not conducive to a healthy lawn, groundcovers or heavy mulches may
provide an alternative solution.
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Orchard Bee Not to be confused with Orchid Bee See Mason Bee

Osmia lignaria, commonly known as the orchard mason bee or blue orchard bee, is a
megachilid bee that makes nests in reeds and natural holes, creating individual cells for their
brood that are separated by mud dividers.

They are unlike carpenter bees in that they cannot drill holes in wood. O. lignaria is a common
species used for early spring fruit bloom in Japan, Canada, and the United States, though a
number of species of other Osmia are cultured for use in pollination. Orchard mason bees,
like all mason bees, are very shy and will only sting if the bee believes it is in serious danger.
It will not attack to defend itself. The stinger itself is actually an egg guide.
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Orchid Bee Not to be confused with Orchard Bee

Male orchid bees have uniquely modified legs which are used to collect and store different
volatile compounds (often esters) throughout their lives, primarily from orchids in the sub-tribes
Stanhopeinae and Catasetinae, where all species are exclusively pollinated by euglossine
males. These orchids do not produce nectar, and hide the pollen on a single anther under an
anther cap; they are not visited by females. The whole pollinarium becomes attached to the
male as it leaves the flower. Several flowers from other plant families are also visited by the
bees: Spathiphyllum and Anthurium (Araceae), Drymonia and Gloxinia (Gesneriaceae),
Cyphomandra (Solanaceae), and Dalechampia (Euphorbiaceae) contain one or more species
that attract male euglossines.

The chemicals are picked up using special brushes on the forelegs, transferred from there by
rubbing the brushes against combs on the middle legs, and finally these combs are pressed
into grooves on the dorsal edge of the hind legs, squeezing the chemicals past the waxy hairs
which block the opening of the groove, and into a sponge-like cavity inside the hind tibia.

The accumulated "fragrances" are evidently released by the males at their display sites in the
forest understory, where matings are known to take place. Although the accumulated volatiles
have long been believed to serve as a signal to females, female attraction to male odors has
never been demonstrated in behavioral experiments. The behavior of volatile collection is
essentially unique in the animal kingdom. Single synthetic compounds are commonly used as
bait to attract and collect males for study, and include many familiar flavorings and odors
considered appealing to humans (e.g., methyl salicylate, eugenol, cineole, benzyl acetate,
methyl benzoate, methyl cinnamate), and others which are not (e.g., skatole).
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Neotropical orchids themselves often exhibit elaborate adaptations involving highly specific
placement of pollen packets (pollinia) on the bodies of the male orchid bees; the specificity of
their placement ensures that cross-pollination only occurs between orchids of the same
species.

Different orchid bee males are attracted to different chemicals, so there is also some specificity
regarding which orchid bees visit which types of orchid. Not all orchids utilize euglossines as
pollen vectors, of course; among the other types of insects exploited are other types of bees,
wasps, flies, ants, and moths. The male Eufriesea purpurata is highly unusual in actively
collecting the insecticide DDT in huge amounts from houses in Brazil, without suffering any
harm from it.

CUCKOO BEE
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Plasterer Bee

Colletes inaequalis

Not all bees live in hives like honey bees do. In fact, 70% of all the 20,000 species of bees nest
under ground. In North America, most of these ground bees become active in early spring.
Nests of these bees are easy to identify above ground because of the conical piles of dirt with
a large hole in the middle that serves as the entrance to the bee burrows.

One of the most abundant ground nesting bees in northeastern and midwestern region of North
America is Colletes inaequalis. Even though this bee is solitary, meaning that every individual
female builds her own nest, it is also a gregarious nester. Many females (hundreds and
sometime thousands) build their nests next to each other. The nests are obvious above ground
because of the conical piles of dirt with a hole in the middle.

Colletes inaequalis has a strong preference for sandy soils on south facing slopes. Thus, if you
have these conditions in your backyard, you may find these bees showing up every year where
you live. Unlike social bees and wasps, solitary species are not aggressive insects even though
females do have sting. These bees will not attempt to sting humans unless handled. Most
activity at nest sites in early spring is of males looking for females to mate with — male bees
cannot sting. Besides C. Inaequalis, many other ground nesting native bees can be found in
your backyard.

Species of the bee genera Agapostemon, Andrena, Halictus, and Lasioglossum are also very
abundant in North America. All of these native bee species provide important ecological
services that include pollinating many of the plants in your garden and nearby.
Specifically, Colletes inaequalis and similar looking Andrena species are important pollinators
of spring crops like apples, blueberries and cherries. Therefore, we do not consider these bees
as pests and strongly recommend avoiding the use of chemicals to control them.

Pesticides are bad for humans and beneficial insects. Usually, using water over the area of the
nest is enough to encourage the bees to look for a different nesting area. However, due to their
beneficial role as pollinators and their lack of aggressive behavior, please consider maintaining
these important bee pollinators in your backyard!
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Sweat Bee

Agapostemon splendens

Sweat bee is the common name for any bees that are attracted to the salt in human
perspiration. Sweat bees, which are important native pollinators in the Northern Hemisphere,
where there are about 1,000 species.

Mostly seen hovering bushes and flowers. In its strict application, the name refers to members
of the Halictidae, a large family of bees that are common in most of the world except Australia
and Southeast Asia, where they are only a minor faunistic element. In the USA, the common
species are black, brown, red, or metallic green, and sometimes with yellow markings, and
usually 1/4 to 1/2 inch (4-10 mm) in size. Their attraction to sweat makes them a nuisance, as
they will sting if squeezed or squashed against one's flesh.

As with many common names, however, the term "sweat bee" is applied colloquially to different
insects in different continents, despite its technical restriction to halictids. Thus, in Africa and
parts of Southeast Asia, the colloquial name is used to refer to what are technically known as
Stingless Bees, which are typically in the genus Trigona and its relatives (family Apidae), and
also have the habit of taking up salt from human perspiration. The Western honeybee, Apis
mellifera also occasionally laps human perspiration, as will other bees upon occasion.

Behavior of Sweat bees

Honey bees are known to produce honey and build their nests in attics and wall voids. The
Sweat bees don’'t do any of that. Sweat bees make their nests on the ground mostly, while
some of them build their homes in rotten wood. You can spot such nests inside hollow trunks,
or underground too.

While most Sweat bees live in solidarity in underground nests, there are also some of them
that live together by building nests in groups. Sweat bees make nests that can hold only one
gueen bee at a time, but sometimes they have more than one queen bee who stay in the same
hive, but in separate cells.

Advanced Pest Control©1/13/2020 TLC 174 Toll Free (866) 557-1746



What do Sweat bees eat?

Sweat bees though are lured by the salt found in human sweat, they actually eat nectar and
pollen found in flowers, and also qualify to be significant pollinators among the plant species.
They also gather pollen in large quantity and store them for their baby bees.

The larvae that develops in the nests that are built underground, eat from the pollen and nectar
that the bees had provided after they laid eggs there. Just like the athletes drink beverages
containing electrolytes to boost their energy and to supplement their diet with salts, even bees
do the same by trying to obtain salt from human sweat.

Do the Sweat bees Sting or Bite?

Their sting is only rated a 1.0 on the Schmidt Sting Pain Index, which is relatively harmless.
However, individuals with allergies to any kind of insect should seek immediate medical
attention. Pest control is not recommended due to their beneficial nature in pollination. Also,
you’d be surprised to know, the male bees never sting. It is only the female bees that are
known to mildly sting you when you try to swat them away, or when they feel aggravated. The
Sweat bees deliver only mild stings that are painless, but they mostly swarm in hundreds to
attack, which can be dangerous.

How to treat Sweat Bee Sting?

Though the sting is mild, the stinger may continue injecting venom for a long, long time.
Therefore, it becomes necessary to remove the stinger from where the bee has bitten you. Try
and scrape the stinger out of your skin by using a nail file or the edge of your debit/credit cards
and gently push it out of your skin. Remember not to pinch the sting with your hand because
it will accelerate the release of venom even further. Also, you should wash the affected area
with water and soap and follow it up by using a cold compress to reduce the swelling. If you
experience irritation in the affected area, a hydrocortisone cream applied topically can help to
soothe the area. Alternatively, you could apply a paste of baking soda and water to heal the
area.

Are Sweat bees advantageous or harmful to the environment?

Not just sweat bees, but all types of bees are vital to our ecosystem. They help in sustaining a
variety of plant species by carrying out pollination amidst vegetation that expands to large
distances. In this way, they keep the vegetation lively. There are many who strive to keep the
bees alive and help them breed because the bees accelerate the growth of their crops and
garden vegetation indirectly.

Did you know, the population of bees has dropped dramatically recently? You should not try
to harm the bees unnecessarily as that can threaten their population further. The ‘Colony
Collapse Disorder’ has affected some of the bee species in a gruesome manner due to
increasing pollution and rising toxins found in the soil.

FYI, Colony Collapse Disorder or CCD is a situation when the queen is left behind in the colony
alone, with abundant food and a few nurse bees to cater for the remaining immature bees and
the worker bees all disappear in majority. Sweat bees only help our environment and do not
damage it under any case. You should also strive to protect the bees.

What is their human and ecosystem connection like?

Why they have earned that infamous name of being termed as ‘sweat bees’ is because of the
bees’ tendency to sit on humans with the intention to lick their salty sweat, and also get
moisture from the perspiration. Though you can easily shoo them away with a gentle scrape,

Advanced Pest Control©1/13/2020 TLC 175 Toll Free (866) 557-1746



if i's a female bee, it may attack you with a mild sting in defense. Don’t worry, as we said,
they’re painless.

Kleptoparasitism

One strange behavior of sweat bees is that they qualify to be stealers. Yes, some sweat bees
fall under the category of insects that show the behavior of ‘kleptoparasitism’ where klepto
means stealing. There are some sweat bees that sneak into other bees’ species’ nests, eat
the owners’ eggs, and replace them with their own laid eggs after having the food provided for
the eggs. Kleptoparasites tend to depend on their hosts for all their life.

How can you get rid of the Sweat Bees?

Because sweat bees are attracted to humans due to their sweat, it is ideal to take some
preventive measures. You could use a DIY spray as a repellent to knock off the bees. All you
need to do is fill one-fourth of the bottle with dish soap and the remaining with water and target
on the bees to keep them away. You could also rub peppermint oil or tea tree oil on your skin
as the smell helps to repel the bees.

You should also avoid using strong perfumes as they attract the bees. Dry and exposed soil is
where these bees breed, so you should remember to keep the exposed soil covered. Also,
don’t forget to keep away dead wood where the bees are likely to build nests.

Bee Summary

1. Any habitat on the planet that supports flowering plants which are insect-pollinating has
bees. This makes Antarctica a place where you can’t spot bees in most numbers.

2. It has been revealed that there are more than 20,000 species of bees on the planet.

3. You know why bees make honey? It is to feed their young ones, especially during winter.
4. There are some bees that die after stinging. This is because their stingers have a little
hook on them attached to their stomach. Sadly, part of their abdomen is ripped apart when
they try to fly away post-stinging.

5. Bees vary in sizes. While the smallest one Euryglossina (Quasihesma) measures only
2mm, the largest one Megachile/Chalicodoma pluto, is about 4 cm long.

6. FYI, only a few species of bees make honey; not all ‘Killer bees’ look like honey bees; the
difference being the size of their wings. They got that name because they attack humans
after coming together in a large group, which can be dangerous.

7. From the Bumblebee Conservation Trust in the UK, Richard Comont has said, “No male
bee of any species can sting, even honeybees and bumblebees. Only the female ones have
that power. Whoa!

8. In Spain, some rock paintings that date back to the 15,000 BC have bees in them.

9. Honey-making species of bees do their own ‘waggle’ dance as a form of communication.
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Bees and Related Bee-Like Insects Post Quiz
Fill-In-the-blank

1. Mostly seen hovering bushes and flowers. In its strict application, the name refers to
members of the , a large family of bees that are common in most of the world
except Australia and Southeast Asia, where they are only a minor faunistic element. In the
USA, the common species are black, brown, red, or metallic green, and sometimes with yellow
markings, and usually 1/4 to 1/2 inch (4-10 mm) in size.

Identifying characteristics for the family Halictidae include:

2. In many species, the tongue is long and pointed, adapted for probing into flowers. All bees
are covered with hair, to which pollen sticks when flowers are visited; most female bees have
apparatus for gathering this pollen; it is combed into a special basket or brush located on the
hind legs. Males do not collect pollen and lack these structures. There are a few species,
especially the parasitic bees that have

Mason Bee

3. Smaller than a honeybee, mason bees resemble more than honeybees.
They are deep blue-black in color and have no stripes. Mason bees are native to North
America. They are active pollinators between cherry blossom and apple blossom season, and
then die out by summer. Attract mason bees by providing them a home. Drill holes exactly
5/16-inch in diameter into wooden blocks and mount the blocks by cherry blossom season
facing morning sun.

Orchid Bee Not to be confused with Orchard Bee
4. Male orchid bees have uniquely modified legs which are used to collect and store different
volatile compounds (often esters) throughout their lives, primarily from orchids in the sub-tribes
Stanhopeinae and Catasetinae, where all species are exclusively pollinated by

5. Different orchid bee males are attracted to different chemicals, so there is also some
specificity regarding which orchid bees visit which types of orchid. Not all orchids utilize
euglossines as pollen vectors, of course; among the other types of insects exploited are other
types of bees, wasps, flies, ants, and moths. The male Eufriesea purpurata is highly unusual
in actively collecting the in huge amounts from houses in Brazil, without
suffering any harm from it.

Cuckoo Bee
6. Cuckoo bees lack any pollen-transporting apparatus ( ).

7. Many cuckoo bees are closely related to their hosts, and may bear similarities in
appearance reflecting this relationship. This common pattern gave rise to the ecological
principle known as " "
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Bumble Bee or Carpenter Bee?
8. When encountering black, almost round bees buzzing around their home most people do
not know the difference between the bumble bee and

Queen Bumble Bee

9. The queen bumble bee comes out of hibernation every to find a new spot
to build her nest and start a new colony. The queen bee is fertilized the previous season and
has managed to live through the winter months. The same nesting spots (from previous
seasons) are rarely used.

Bumble Bee Control

10. Bumble bees are that pollinate plants and flowers. Their activity
in gardens is desirable, but allowing them to nest in areas where children and pets frequent
or where you garden is not desirable.

Bees and Related Bee-Like Insects Answers
1. Halictidae, 2. No pollen baskets, 3. House flies, 4. Euglossine males, 5. Insecticide DDT, 6. The
scopa, 7. Emery's Rule, 8. Carpenter bee, 9. Spring, 10. Very important, beneficial insects

Advanced Pest Control©1/13/2020 TLC 178 Toll Free (866) 557-1746



Topic 4 - Mosquito Section

Section Focus: You will learn the basics of mosquitoes. At the end of this section, you will
be able to understand and describe the mosquito. You will learn about the mosquito family
class, genera, life cycle and related subjects. 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.

Scope/Background: Mosquitoes are the deadliest animal or insect to humans, therefore we
must be educated on this target. It is critical that pesticide applicators master control of this
pest target in that we do not destroy other wildlife during treatment operations.
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MOSQUITO ANATOMY DIAGRAM #1

Mosquitoes are the #1 killer of humans in the world. About 2 million people die each year from
one disease resulting from a mosquito bite. The primarily disease is Malaria, and is caused by
a small animal, called a Plasmodium, that gets into people through a mosquito bite. We will
cover this area in detail in the Mosquito Disease Section.

Only the female mosquito bites humans. She uses protein from blood to make the shells of
their eggs. Male and female mosquitoes eat nectar from flowers, like butterflies and
hummingbirds. The female mosquitoes have a problem, though, when they try to suck our
blood. When our blood gets outside of our body, the cells tend to stick together.

We know this as “clotting” and it's why you get a scab when you cut your skin, its scientific

name is "coagulation". Coagulation is a big problem for a mosquito who has a very thin tube
through which to suck blood.
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Female Mosquito

To combat coagulation, the mosquito first spits into us when she bites. The coagulated blood
cells clog her tube and she cannot get good blood through it. She spits a chemical called an
"anti-coagulant" that keeps the blood cells from sticking together so she can suck as much as
she wants! It is during the spitting phase of biting that the Malarial Plasmodium gets into us.
Once inside a mammal, the Plasmodium goes through the bloodstream and into the liver,
where it reproduces.

From the liver, the Plasmodium cells get into red blood cells and begin to feed. Inside the red
blood cells, the Plasmodium cells divide and eventually split the red blood cells open, and a
bunch of new Plasmodium cells infect other red blood cells.

The cycle continues as the host animal gets sicker and sicker, and often dies. Fortunately, the
type of Plasmodium that causes malaria and the species of mosquito (in the genus Anopheles
"an-off-eh-lees") that spreads it do not live in the United States, but in many other countries
(especially in tropical regions), this is a very dangerous disease. Therefore, a lot of research
money is available for the study of malaria and mosquitoes (which also spread other diseases
in much the same fashion).
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Mosquito Terms and Definitions

Mosquito are Gnats

Any one of various species of gnats of the genus Culex and allied genera. The females have
a proboscis containing, within the sheath-like labium, six fine, sharp, needlelike organs with
which they puncture the skin of man and animals to suck the blood. These bites, when
numerous, cause (in many persons) considerable irritation and swelling, with some pain. The
larv[ae] and puplae], called wigglers, are aquatic. A mosquito has three body parts; the head,
the thorax, and the abdomen. It has six legs, two wings, and two antennae. (The male and
female have different antennae.) The part that sucks our blood is called the proboscis.

BLOOD ENGORGED FEMALE AEDES MOSQUITO

Term Definition

Arbovirus Any of various viruses transmitted by arthropods and including the
causative agents of encephalitis, yellow fever, and dengue.

Biological Control [The use of parasites or pathogens to control a pest.

Disease Condition of the living animal or plant body or of one of its parts that
impairs the performance of a vital function.

Encephalomyelitis |Concurrent inflammation of the brain and spinal cord.

Monitoring Method in which an area is appraised for its mosquito numbers
and/or evidence of disease agents within the mosquito population.
Pathogen Specific causative agent of disease.
Reservoir Organism in which a parasite that is pathogenic for some other
species lives and multiplies without damaging its host.
Surveillance Method in which an area is appraised for its risk of providing
mosquito breeding grounds and subsequent mosquito populations.
Vector Organism that transmits a pathogen.
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AEDES VEXANS
Floodwater mosquitoes, such as Aedes vexans, lay their eggs in damp places just above the
water line of temporary ponds. The eggs hatch after a warm rain and may produce a new
generation of adults in as little as a week. Eggs can also remain dormant for over two years
during drought conditions. The adults will die from desiccation if exposed to dry sunny
conditions and will only emerge from wooded areas at dusk or on dull, humid days.

PSOROPHORA CILIATA
Psorophora ciliata is found only during wet summers when other mosquitoes are abundant.
Their larvae are carnivorous and each one consumes dozens of smaller mosquito larvae.
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CRANE FLY |

@® LOCAL GENUS: Tipula ultima
@ SIZE: 3/8 to 2 1/2 inch

® HABITAT: Humid Areas

@® HARMLESS TO HUMANS

@ ADULTS ARE A FAVORITE FOOD
OF MANY BIRDS AND SMALL MAMMALS

Technical

s

(Drawn to scale)

@® LOCAL GENUS: Culex pipiens
@ SIZE: 1/8 to 1/4 inch
® HABITAT: Any still water

@ CAN BE HARMFUL TO HUMANS AS
THEY MAY CARRY VARIOUS TYPES
OF DISEASES

i CRANE FLY / MOSQUITO COMPARISON

MALE MOSQUITO

FEMALE MOSQUITO

USUALLY LIVE FOR ONE TO TWO WEEKS

USUALLY LIVE FOR A FEW DAYS

HAVE BUSHY PROBOSCISES

HAVE SMOOTHER AND NEEDLE-LIKE PROBOSCISES

HAVE FEATHER-LIKE HAIR ON THEIR ANTENNAE

DOES NOT HAVE FEATHER-LIKE HAIR ON THEIR ANTENNAE

OFTEN QUITE SMALLER

OFTEN BIGGER

SUCK FRUIT AND NECTAR JUICE

SUCK BLOOD, NECTAR AND FRUIT JUICE

TEND TO HATCH EARLY

TEND TO HATCH LATER

DOES NOT CARRY DISEASES

CARRY DISEASES

BUZZ AT A LOWER PITCH

BUZZ AT A HIGHER PITCH

TEND TO STAY AWAY FROM HUMANS

MORE PROXIMAL TO HUMANS

PRIMARY ROLE IS TO CARRY SPERM

ROLES ARE TO MATE AND CARRY, FERTILIZE & LAY EGGS

CAN MATE MANY TIMES

MATES ONLY ONCE

LESS LIKELY TO TAKE OFF IN RESPONSE
TO INSECT REPELLENTS

LIKELY TO TAKE OFF IN RESPONSE TO
INSECT REPELLENTS

MALE / FEMALE MOSQUITO COMPARISON CHART #1
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World’s Deadest Insect/Animal of all Time

Mosquitoes are estimated to transmit disease to more than 700 million people annually in
Africa, South America, Central America, Mexico, Russia and much of Asia with millions of
resulting deaths. At least 2 million people annually die of these diseases. Mosquitoes are a
vector agent that carries disease-causing viruses and parasites from person to person without
exhibiting symptoms themselves.

The principal mosquito borne diseases are the viral diseases yellow fever, dengue fever and
Chikungunya, transmitted mostly by the Aedes aegypti, and malaria carried by the genus
Anopheles. Though originally a public health concern, HIV is now thought to be almost
impossible for mosquitoes to transmit.

Methods used to prevent the spread of disease, or to protect individuals in areas where disease
is endemic include Vector control aimed at mosquito eradication, disease prevention, using
prophylactic drugs and developing vaccines and prevention of mosquito bites, with
insecticides, nets and repellents. Since most such diseases are carried by "elderly" females,
scientists have suggested focusing on these to avoid the evolution of resistance

Mosquito control requires knowledge of the behavioral and habitat differences among species
in order to plan and carry out a treatment program. The trained worker first identifies the
problem species. With identity established, useful correlations are immediately available, such
as the type of breeding habitat and where to search for larvae. A working knowledge of the
behavior and habitats frequented by various species aids in determining the kinds of survey
and control strategies best suited for the task. Mosquitoes are not adapted to life in moving
waters, but they can occupy the quiet pools and seepage areas near flowing streams.

Integrated Pest Management -Introduction

The Centers for Disease Control (CDC) and the U.S. Environmental Protection Agency (EPA)
collaborate on mosquito control activities throughout the United States to control diseases. By
looking at biological information about the life and reproduction of the mosquito and
epidemiological information about the disease, the two organizations have developed a
methodology on how best to control mosquitoes. Both CDC and EPA are helping Puerto Rico
apply this methodology to develop a successful, sustainable program and approach to
controlling mosquitoes that transmit Zika, dengue, chikungunya, and other diseases.

Successful mosquito management requires intervening at some point during the mosquito’s
life cycle before they bite and infect a human. The best approach to controlling mosquitoes
takes advantage of every life stage of a mosquito to achieve control, using a unified approach
referred to as integrated pest management (IPM).

EPA and CDC encourage all communities and mosquito control districts, including those in
territories like Puerto Rico, to strictly adhere to IPM. IPM is a science-based, common-sense
approach for managing pests and vectors, such as mosquitoes.

IPM uses a variety of pest management techniques that focus on pest prevention, pest

reduction, and the elimination of conditions that lead to pest infestations. IPM programs also
rely heavily on resident education and pest monitoring.
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A successful IPM strategy can use pesticides. IPM uses a combination of ways to control
mosquito populations with decisions based on surveillance, such as keeping track or count of
the numbers and types of mosquitoes in an area. Surveillance is a critical component to any
successful IPM program because the results from the surveillance will help determine the
appropriate response to an infestation. Extensive infestations, or those where disease is
present, merit a different response than will lower levels of infestations.

Both CDC and EPA recognize a legitimate and compelling need for the use of chemical
interventions, under certain circumstances, to control adult mosquitoes. This is especially true
during periods of mosquito-borne disease transmission or when source reduction and larval
control have failed or are not feasible.

Puerto Rico

Puerto Rico has been actively working to control mosquitoes that transmit Zika (and dengue
and chikungunya) for about six months; however, mosquito populations are increasing and
additional methods are needed to control the mosquitoes during their adult stage.

A successful integrated mosquito control strategy includes several tactics to eliminate
mosquitoes and their habitat.

Four critical tactics include:
1. Remove Mosquito Habitats
2. Use Structural Barriers
3. Control Mosquitoes at the Larval Stage
4. Control Adult Mosquitoes
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Aquatic Environment Introduction

Aquatic environments differ chiefly in the chemistry of the water (acid or alkaline; fresh, salt or
brackish). These environments may be natural or man-made and may also differ in the amount
or type of vegetation present and the amount of sun or shade. Coquillettidia perturbans,
Mansonia dyari and Ma. titillans, for example, are found in association with specific aquatic
plants — water lettuce, water hyacinth and cattails. Wyeomyia spp. are found in association
with bromeliads and pitcher plants. In this regard, the distinctive egg-laying habit of each
species of mosquito determines its larval habitat.

Although some species use more than one type of habitat, most mosquitoes can be
categorized in general terms by their preference for either permanent water, floodwater,
transient water or artificial container and tree-hole habitats. These categories can be combined
into two major larval habitat categories: standing water (permanent and transient) and
floodwater (including natural and artificial containers as well as floodwater).

Standing water species deposit their eggs (either singly or in rafts) on the surface of permanent
or transient pools of standing water. They usually produce several generations (broods) each
year and overwinter or survive harsh environmental circumstances as mated, engorged
females. In contrast, floodwater species deposit their eggs out of the water but in locations
subject to periodic flooding, such as damp soil in depressions or inside tree holes, crab holes
and artificial containers.

They produce one to several broods annually and overwinter or survive harsh environmental
circumstances in the egg stage. Mosquitoes are adaptable to changing environmental
conditions and are thus associated with multiple habitat types.

Why do Mosquitoes Bite?

Mosquitoes belong to a group of insects that require blood to develop fertile eggs. Males do
not lay eggs, thus, male mosquitoes do not bite. The females are the egg producers and "host-
seek" for a blood meal. Female mosquitoes lay multiple batches of eggs and require a blood
meal for every batch they lay. Few people realize that mosquitoes rely on sugar as their main
source of energy.

Both male and female mosquitoes feed on plant nectar, fruit juices, and liquids that ooze from
plants. The sugar is burned as fuel for flight and is replenished on a daily basis. Blood is
reserved for egg production and is imbibed less frequently.

Why do Mosquitoes Leave Welts When They Bite?
When a female mosquito pierces the skin with her mouthparts, she injects a small amount of
saliva into the wound before drawing blood.

Adult mosquitoes are terrestrial and capable of flight. With piercing-sucking mouthparts, the
females feed mostly on animal blood and plant nectar. Males' antennae have dense bristles,
and their mouthparts are modified to suck nectar and plant secretions, where no piercing is
required. The adults of some species remain within a few hundred feet of where they spent the
larval stage, whereas others may migrate up to 50 miles or more. Eggs develop a few days
after females take a blood meal. Females oviposit on the water, in crevices in the soil, or on
other favored substrates or special niches that are or will subsequently be flooded, such as
natural and artificial containers or tree holes, and the cycle repeats itself.
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Females of some floodwater species may live up to a month after they emerge, whereas those
of some permanent water or standing water species can survive for several months by
overwintering as mated, engorged adults. Some species, including those whose eggs require
freezing temperatures, are limited to a single generation per year, whereas others have
multiple generations.

Those casually acquainted with mosquitoes may believe that all types are much the same,
and, indeed, the similarities between species is considerable. There are, however, many
differences in appearance from species to species and even among some varieties within
species.

These morphological differences, especially notable in the larval and adult stages, permit
accurate identification of most species. Behavioral differences permit various species to
occupy numerous ecological niches with relatively little overlap. Thus, knowledge of the source
or breeding habitat of mosquitoes can provide strong clues to their identification.

Why are some People More Attractive to Mosquitoes than others?

Scientists are still investigating the complexities involved with mosquito host acceptance and
rejection. Some people are highly attractive to mosquitoes and others are rarely bothered.
Mosquitoes have specific requirements to satisfy and process many different factors before
they feed.

Many of the mosquito's physiological demands are poorly understood and many of the
processes they use to evaluate potential blood meal hosts remain a mystery. Female
mosquitoes use the CO, we exhale as their primary cue to our location. A host-seeking
mosquito is guided to our skin by following the slip stream of CO; that exudes from our breath.

Short Range Attractants

Once they have landed, they rely on a number of short-range attractants to determine if we
are an acceptable blood meal host. Folic acid is one chemical that appears to be particularly
important. Fragrances from hair sprays, perfumes, deodorants, and soap can cover these
chemical cues. They can also function to either enhance or repel the host-seeking drive. Dark
colors capture heat and make most people more attractive to mosquitoes. Light colors refract
heat and are generally less attractive to mosquitoes. Detergents, fabric softeners, perfumes
and body odor can counteract the effects of color. In most cases, only the mosquito knows
why one person is more attractive than another.

How Long Do Mosquitoes Live?

Mosquitoes are relatively fragile insects with an adult life span that lasts about 2 weeks. The
vast majority meets a violent end by serving as food for birds, dragonflies, and spiders, or are
killed by the effects of wind, rain or drought. The mosquito species that only have a single
generation each year are longer lived and may persist in small numbers for as long as 2-3
months if environmental conditions are favorable. Mosquitoes that hibernate in the adult stage
live for 6-8 months, but spend most of that time in a state of torpor. Some of the mosquito
species found in arctic regions enter hibernation twice and take more than a year to complete
their life cycle.
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What Happens When Mosquitoes Bite?

The saliva makes penetration easier and prevents the blood from clotting in the narrow channel
of her food canal. The welts that appear after the mosquito leaves is not a reaction to the
wound but an allergic reaction to the saliva injected to prevent clotting. In most cases, the
itching sensation and swellings subside within several hours. Some people are highly sensitive
and symptoms persist for several days. Scratching the bites can result in infection if bacteria
from the fingernails are introduced to the wounds.

Where do mosquitoes go in the winter?

Mosquitoes, like most insects, are cold-blooded creatures. As a result, they are incapable of
regulating body heat, and their temperature is essentially the same as their surroundings.
Mosquitoes function best at 80°F, become lethargic at 60°F and cannot function below 50°F.

Saliva

In order for the mosquito to obtain a blood meal it must circumvent the vertebrate physiological
responses. The mosquito, as with all blood-feeding arthropods, has mechanisms to effectively
block the hemostasis system with their saliva, which contains a mixture of secreted proteins.
Mosquito saliva negatively affects vascular constriction, blood clotting, platelet aggregation,
angiogenesis and immunity and creates inflammation. Universally, hematophagous arthropod
saliva contains at least one anticlotting, one anti-platelet, and one vasodilatory substance.
Mosquito saliva also contains enzymes that aid in sugar feeding and antimicrobial agents to
control bacterial growth in the sugar meal. The composition of mosquito saliva is relatively
simple as it usually contains fewer than 20 dominant proteins.

Despite the great strides in knowledge of these molecules and their role in blood feeding
achieved recently, scientists still cannot ascribe functions to more than half of the molecules
found in arthropod saliva. One promising application is the development of anti-clotting drugs
based on saliva molecules, which might be useful for approaching heart-related disease,
because they are more user-friendly blood clotting inhibitors and capillary dilators.

Modulate the Immune Response

It is now well recognized that the feeding ticks, sandflies, and, more recently, mosquitoes have
an ability to modulate the immune response of the animals (hosts) they feed on. The presence
of this activity in vector saliva is a reflection of the inherent overlapping and interconnected
nature of the host hemostatic and inflammatory/immunological responses and the intrinsic
need to prevent these host defenses from disrupting successful feeding. The mechanism for
mosquito saliva-induced alteration of the host immune response is unclear, but the data has
become increasingly convincing that such an effect occurs.

Early work described a factor in saliva that directly suppresses TNF release, but not antigen-
induced histamine secretion, from activated mast cells. Experiments by Cross et al. (1994)
demonstrated that the inclusion of Ae. aegypti mosquito saliva into naive cultures led to a
suppression of interleukin (IL)-2 and IFN production, while the cytokines IL-4 and IL-5 are
unaffected by mosquito saliva. Cellular proliferation in response to IL-2 is clearly reduced by
prior treatment of cells with SGE.

Correspondingly, activated splenocytes isolated from mice fed upon by either Ae. aegypti or
Cx. pipiens mosquitoes produce markedly higher levels of IL-4 and IL-10 concurrent with
suppressed IFN production. Unexpectedly, this shift in cytokine expression is observed in
splenocytes up to 10 days after mosquito exposure, suggesting that natural feeding of
mosquitoes can have a profound, enduring, and systemic effect on the immune response.
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Mosquito Genera Introduction

Genera or Genus Definition
A principal taxonomic category that ranks above species and below family, and is denoted by
a capitalized Latin name, e.g. Leo.

How Many Kinds of Mosquitoes Are There?

About 3,000 species of mosquitoes have been described on a world-wide basis. Approximately
150-200 are known to occur in North America. Scientists group species by genus on the basis
of the physical characteristics they share.

The 3,000 mosquito species found in the world are divided among 28 different genera. The
genus Aedes contains some of the worst pests. Many members of the genus Anopheles have
the ability to transmit human malaria.

Mosquito Genera

Here are just a few major genera that occur in the United States: Aedes, Anopheles, Culex,
Culiseta, Coquillettidia, Psorophora, Orthopodomyia, Uranotaenia, Toxorhynchites and
Wyeomyia. It is sometimes more convenient to group mosquitoes by the breeding habitat they
use.

The major habitat groups found include: "Snowpool Mosquitoes, "Floodwater Mosquitoes,”
“Swamp Breeding Mosquitoes," and "Container Breeding Mosquitoes.

Common Name Scientific Name Importance

Asian Tiger Mosquito Aedes albopictus LAC, EEE, SLE, Pest
Banded spring mosquito  |/Aedes canadensis LAC, Pest

Eastern Treehole Mosquito |Aedes triseriatus LAC

Flood-water mosquito Aedes tivittatus Pest

Vexans Mosquito Aedes vexans Pest

Common Malaria Mosquito |Anopheles quadrimaculatus Malaria, Pest

Cattail Mosquito Coquillettidia perturbans EEE, Pest

Northern House Mosquito |Culex pipiens SLE

Key:

LAC = LaCrosse Encephalitis
EEE = Eastern Equine Encephalomyelitis
SLE = St. Louis Encephalitis
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Mosquito Family, Subfamily, Genus and Related Classifications

Aedes

Aedes is a genus of mosquito originally found in tropical and subtropical zones, but now found
on all continents excluding Antarctica. Some species have been spread by human activity.
Aedes albopictus, a most invasive species was recently spread to the new world, including the
US, by the used tire trade. First described and named by Meigen in 1818, the name comes
from the Ancient Greek word, meaning "unpleasant" or "odious". Some species of this genus
transmit serious diseases, including dengue fever and yellow fever. In Polynesia, the species
Aedes polynesiensis is responsible for the transmission of human lymphatic filariasis including
species of Brugia as well as others. Aedes can be detected and monitored by Ovitraps.

Anopheles (Genus)

Subfamily Anophelinae. A total of 465 formally recognized species and more than 50 unnamed
members of species complexes are recognized as distinct morphological and/or biological
species of the genus. The formally named species are placed in seven subgenera, Anopheles
(182 species), Baimaia (1), Cellia (217), Kerteszia (12), Lophopodomyia (6), Nyssorhynchus
(35) and Stethomyia (5).

World-Wide Distribution

Anopheles has an almost world-wide distribution. Species of the genus occur in temperate,
subtropical and tropical areas, but are absent from the majority of the Pacific Islands, including
the large ones of New Zealand, Fiji and New Caledonia, and isolated islands in the Atlantic.
Anopheles species are found at elevations from coastal areas to mountainous terrain.

Mosquitoes of genus Anopheles are the sole vectors of human malarial parasites. Some
species are effective vectors of microfilariae and some may be involved in the transmission of
encephalitis viruses. Anopheles are vectors of numerous animal pathogens, including species
of malaria protozoa that do not affect humans.

Largest Subgenus

Cellia is the largest subgenus with all species occurring in the Old World. The subgenus is
segregated into six Series (Cellia, Neocellia, Myzomyia, Neomyzomyia, Paramyzomyia and
Pyretophorus). Each series contains vectors of malarial protozoa and microfilariae. The most
important malaria vectors include An. arabiensis, An. funestus, An. gambiae and An. moucheti
in the Afrotropical Region; An. balabacensis, An. baimaii, An. culicifacies, An. dirus, An. latens,
An. leucosphyrus, An. maculatus, An. minimus, An. fluviatilis s.l., An. sundaicus and An.
superpictus in the Oriental Region; members of the An. farauti and An. punctulatus complexes
in the Australasian Region; An. sergentii and An. stephensi in the Middle East and the Indian
Subcontinent.

Anopheles

Subgenus Anopheles is also divided into six series, but only the Myzorhynchus and Anopheles
Series contain vector species. Some primary vectors of historical and contemporary
importance in the transmission of malaria protozoa include An. freeborni in western North
America, An. sinensis in southeastern areas of the Palaearctic Region, An. atroparvus in
Europe and eastern Asia, and An. pseudopunctipennis at higher elevations in Central and
South America.
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Nyssorhynchus

Subgenus Nyssorhynchus contain species that are variously distributed from Argentina to the
southern USA. Anopheles albimanus, An. aquasalis, An. argyritarsis, An. darlingi and An.
nuneztovari are vectors of malarial protozoa. Anopheles albitarsis and An. aquasalis also
transmit arboviruses, and some species also transmit Wuchereria bancrofti.

Kerteszia

Subgenus Kerteszia occurs in Central and South America. Six species are known to transmit
malarial protozoa, but only An. bellator in Trinidad and An. cruzii in Brazil are important vectors.
Anopheles bellator also transmits the helminths that cause Bancroftian filariasis.

Species of the remaining subgenera, Baimaia in the Oriental Region and Stethomyia and
Lophopodomyia in the Neotropical Region, are not of medical importance to humans.

Anophelinae (Genus subfamily)

Subfamily Anophelinae includes 478 formally recognized species. Many genetic species of
sibling species complexes await formal names. The subfamily is divided into three genera:
Anopheles, Bironella and Chagasia. Mosquitoes belonging to these genera are referred to as
'‘anophelines' Most species of the subfamily belong to genus Anopheles, which occurs in
temperate, subtropical and tropical areas of the world except for island groups in the Pacific
and isolated islands in the Atlantic. Bironella and Chagasia are small genera, restricted to the
Australasian and Neotropical Regions, respectively. Adult anophelines are easily recognized
by their appearance. Most species stand with the body inclined at an angle of 30-45° to the
surface and have dark and pale spots of scales on the veins of the wings. Some species have
the wing veins entirely covered with dark scales. The maxillary palpi of both sexes are about
as long as the proboscis (except in Bironella). The palpi of females sometimes have semi-erect
scales that give them a rather shaggy appearance. The scutellum is evenly rounded in
Anopheles and Bironella and tri-lobed in Chagasia. The abdominal sterna, and usually the
terga, are completely or nearly devoid of scales. Anopheline larvae lack a respiratory siphon,
the head is longer than wide and pairs of palmate setae are normally present on some or all
of abdominal segments I-VII.

Chagasia (Genus)

Chagasia is a small genus of only five species. Four species of Chagasia are restricted to
South America and one (Ch. bathana) extends from Ecuador, Colombia and Venezuela
through Central America into southern Mexico. Chagasia has been considered an ancient
group showing affinities with non-anophelines. Cladistic analyses of morphological data and
DNA sequences of various ribosomal, mitochondrial and nuclear genes strongly support the
monophyly of Chagasia and its placement in an ancestral relationship to all other anophelines.

Similar to Anopheles

The adults of Chagasia are similar to those of Anopheles, but the resting posture is like culicine
mosquitoes with the head and abdomen at angles to the thorax, and the scutellum is tri-lobed
with setae in three distinct groups. The wings have dark scales or a mixture of dark and pale
scales, but there are no distinct spots as there are in most Anopheles. Larvae have uniquely
shaped palmate setae (seta 1) on abdominal segments lll-V, and the spiracular apparatus
bears a long median process and a fringe-like row of setae on either side. See Anophelinae.

Chagasia larvae are usually found in shaded streams among the roots of trees and in grassy
margins or dead leaves and other debris.
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They sometimes occur in clear rock-pools along shaded streams. Adults remain in vegetation
near the larval habitats or enter nearby forest canopy. Females bite during the day and night,
but seldom feed on humans. Species of Chagasia are not known to transmit any pathogens of
human diseases.

Chironomidae (Chironomidae family) (Non-Biting Midges)

Chironomidae (informally known as chironomids or non-biting midges) are a family of
nematoceran flies with a global distribution. They are closely related to the Ceratopogonidae,
Simuliidae, and Thaumaleidae. Many species superficially resemble mosquitoes but they lack
the wing scales and elongate mouthparts of the Culicidae. This is a large group of insects with
over 5000 described species and 700 species in North America alone.

Plumose Antennae

Males are easily recognized by their plumose antennae. Adults are sometimes known as "lake
flies" in parts of Canada, as "sand flies", "muckleheads", or "muffleheads" in various regions
of the USA Great Lakes area, and as "blind mosquitoes" or "chizzywinks" in Florida, USA.
Their amazing biodiversity often goes unnoticed because Chironomidae are notoriously
difficult to identify and are usually recorded by species groups by ecologists. Each
morphologically distinct group consists of a number of morphologically (sibling) identical
species that can only be identified by rearing adult males or by cytogenetic analysis of the

polytene chromosomes.

Polytene chromosomes were originally observed in the larval salivary glands of Chironomus
midges by Balbiani in 1881. They form through repeated rounds of DNA replication without cell
division, resulting in characteristic light and dark banding patterns which can be used to identify
inversions and deletions which allow species identification.

Bloodworms

Larval stages of Chironomidae can be found in almost any aquatic or semiaquatic habitat,
including treeholes, bromeliads, rotting vegetation, soil, and in sewage and artificial containers.
They form an important fraction of the macro zoobenthos of most freshwater ecosystems. They
are often associated with degraded or low biodiversity ecosystems because some species
have adapted to virtually anoxic conditions and are dominant in polluted waters. Larvae of
some species are bright red in color due to a hemoglobin analog; these are often known as
"bloodworms". Their ability to capture oxygen is further increased by making undulating
movements.

Adults can be pests when they emerge in large numbers. They can damage paint, brick, and
other surfaces with their droppings. When large numbers of adults die they can build up into
malodorous piles. They can provoke allergic reactions in sensitive individuals

Culex

Carl Linnaeus used the Latin term for midge or gnat, culex, as the name of this taxon. Culex is
a genus of mosquito, and is important in that several species serve as vectors of important
diseases, such as West Nile virus, filariasis, Japanese encephalitis, St. Louis encephalitis and
avian malaria. The adult mosquito can measure from 4-10 millimeters (0.16-0.39 in), and
morphologically has the three body parts common to insects: head, thorax, and abdomen.

As a fly, it has one pair of wings. Scientists at the University of California, Davis and the
Swedish University of Agricultural Sciences (SLU), have identified nonanal as a compound
that attracts Culex mosquitoes. Nonanal acts synergistically with carbon dioxide.
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The developmental cycle takes two weeks and is by complete metamorphosis. Eggs are laid
singularly or in batches, depending on the species. Eggs will only hatch in the presence of
water. During the larval stage the mosquito lives in water and feeds on organic matter and
plants, then develops into a pupa. The pupa is comma-shaped and also lives in water. It does
not feed and becomes an adult after one or two days.

Culex Tarsalis

Tarsalis is a North American species of mosquito that occupies a large swath of territory
between northern Mexico and southern Canada, spreading from the Pacific to the Atlantic
coast. It is most commonly seen in California, at elevations ranging as high as 3000 meters.
The species is much less abundant in areas east of the Mississippi River, although there have
been several reported cases of C. tarsalis occurrences as far as New Jersey, which were found
exploiting freshwater impoundments constructed to eliminate the salt marsh species Aedes
sollicitans. (Crans and McCuiston, 1987; Reisen, 1993)

Associated Species

Larval habitats frequently are shared with Culiseta inornata, Culex quinquefasciatus, Cx.
pipiens and Cx. stigmatosoma; other species include Culex erythrothorax, Cx. restuans and
several species of Aedes and Anopheles.

Rafts

Rafts averaging about 190 eggs are oviposited in newly-created sunlit surface water pools that
are frequently surrounded by grasses and annual vegetation. Larvae tolerate a wide range of
water conditions and may be abundant in agricultural tailwater, alkaline lake beds, fresh and
saline wetlands, secondary treated sewage effluent and oil field run-off. Permanent water with
fixed depth rarely supports abundant populations unless intermittently perturbated. Excessive
organic pollution is not tolerated.

Cx. tarsalis are among the first colonizers of newly-created surface pools and thus exploit
microfloral blooms produced by the release of nutrients from decomposing vegetation. Larval
development ranges from 7 days to <4 weeks and progresses as a curvilinear function of water
temperature and food availability. Larval survivorship is typically <5%, with most losses
attributable to predation. Some females mature their initial egg batch without a blood meal and
oviposit 4-5 days after emergence. The frequency of this trait is dependent upon temperature,
photoperiod and nutrition and affects the vectorial capacity of a population. At northern
latitudes, females overwinter in facultative diapause as inseminated nullipars (never developed
eggs) that require a blood meal to produce their initial eggs in the spring.

Blood Feeding

In spring, when population abundance is low, most females feed on birds shortly after sunset.
During late summer when abundance is high, bird mosquito-avoidance behavior diverts many
females to feed on mammals including rabbits, horses, cattle and man. This host shift may be
important in virus transmission to horses and man. Dispersal is primarily during host-seeking
flights (up to 17 miles) which average about 100 yards a day from breeding sites in riparian and
agricultural habitats.
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Culicidae (Mosquito family)

Mosquitoes undergo complete metamorphosis with four stages. The female mosquito lays her
eggs on the surface of fresh or standing water; some species lay eggs on damp soil prone to
inundation. Larvae hatch and live in the water, most using a siphon to breathe at the surface.
Within one to two weeks, the larvae pupate. Pupae cannot feed, but can be active while floating
on the water's surface. Adults emerge, usually in just a few days, and sit on the surface until
they are dry and ready to fly. Adult females live two weeks to two months; adult males may
only live a week.

Identifying characteristics for the family Culicidae include:
» Antennae with 6 or more segments (suborder Nematocera), plumose on males and
short-haired on females.
» Proboscis long.
» Wings with scales on veins and along the margins.

Additional information:
» Females vector pathogens of major diseases including malaria (protozoan), yellow

fever (virus), filariasis (nematode), dengue (virus), and certain types of encephalitis
(virus).

» Larvae are aquatic, most feeding on algae, protozoans, and organic debris; a few
species are predaceous on other mosquito larvae.

» Males and females feed on nectar and plant juices. Only females feed on blood.
» There are about 150 species of mosquitoes in North America.

» Yellow fever decimated the French army stationed in Haiti, contributing to Napoleon's
decision to sell Louisiana to the United States in 1803 and assisting the Haitians in
securing their independence in 1804.

Mansonia

Adults of Mansonia are generally large mosquitoes characterized by the presence of broad,
asymmetrical scales on the wing veins. There is often a mixture of dark and pale scales that
imparts a speckled appearance to the wings. Mansonia resemble some species of Culex,
Aedini and Coquillettidia, but the tarsal claws are simple, the abdomen is truncate in females
(distinctions from aedine genera), pulvilli are not evident (distinction from Culex) and
postspiracular setae are present (distinction from Old World species of Coquillettidia).

New World species of Coquillettidia possess postspiracular setae, but differ from Mansonia in
having a conspicuous preapical white band on the anterior surface of the femora. The larvae
of Mansonia resemble those of Coquillettidia in having the spiracular apparatus and siphon
distinctively modified for piercing plant tissues. They differ from Coquillettidia in having the
distal part of the antenna fused with and much shorter than the basal part.

Mansonia titillans of subgenus Mansonia is an important pest in South and Central America

and in the southern USA. It is known to transmit various arboviruses, including Venezuelan
equine encephalitis.
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Some species of subgenus Mansonioides transmit several arboviruses, but they are mainly
important as vectors of the helminths that cause Brugian filariasis in India and Southeast Asia.
Mansonia uniformis, which is widely distributed from western Africa through southern Asia to
Japan and the Australasian Region, is a vector of Wuchereria bancrofti in Western New
Guinea. Mansonia and Coquillettidia larvae do not have to breathe at the water surface like
most others. They have a sharp pointed siphon to pierce the roots or stems of aquatic plants
for oxygen.

Phlebotominae (Sand Flies Family)

Members of the subfamily Phlebotominae are known outside of the United States by the name
sand fly. This subfamily includes numerous genera of blood-feeding (hematophagous) flies,
including the primary vectors of leishmaniasis, bartonellosis and pappataci fever. In the New
World, leishmaniasis is spread by sand flies of the genus Lutzomyia, which are common
inhabitants of caves, where they feed on bats. In the Old World, the disease is spread by sand
flies of the genus Phlebotomus.

Female Sand Flies

Female sand flies suck blood from many warm-blooded animals because the blood helps them
to make eggs. Only female sand flies bite, and use their mouthparts to create a pool of blood,
which is then sucked up. They inject histamine to prevent blood clotting, similar to the feeding
habits of a female mosquito. Females lay their eggs in humid soil rich in organic matter.

One blood meal can result in the creation of up to 100 eggs. Sand flies are small (with a body
size of about 3mm in length), making them hard to detect. Their bite is sometimes not felt and
leaves a small round, reddish bump that starts itching hours or days later. Use of insect
repellent is recommended in areas where sand flies are present.

Tipulidae (Crane Fly Family)
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Genera and Important Mosquito species in the United States (Family
Culicidae)

Only the most important species in each genus are listed by name.
Subfamily Anophelinae (anophelines)

Genus Anopheles 17 spp.
albimanus, bradleyi, crucians, franciscanus, freeborni, hermsi, psuedopunctipennis,
punctipennis, quadrimaculatus spp. complex, walkeri.
Subfamily Culicinae (culicines)

Genus Aedes 4 spp.
aegypti, albopictus, cinereus, vexans

Genus Coquillettidia 1 spp.
perturbans

Genus Culex 29 spp. & subspecies
erraticus, nigripalpus, peccator, pipiens, pilosus, quinquefasciatus, restuans,
salinarius, stigmatosoma, tarsalis

Genus Culiseta 8 spp.
incidens, inornata, melanura

Genus Deinocerites 3 spp.
cancer, mathesoni, pseudes

Genus Haemogogus 1 spp.

Genus Mansonia 2 spp.
dyari, titillans

Genus Ochlerotatus 77 spp.
abserratus, atlanticus, canadensis, cataphylla, communis, deserticola, dorsalis,
excrucians, fitchii, hexadontus, increpitus, monticola, nigromaculis, punctor, sierrensis,
sollicitans, spencerii, sticticus, stimulans, taeniorhynchus, triseriatus, trivittatus,
varipalpus,

Genus Orthopodomyia 3 spp. signifera, alba

Genus Psorophora 15 spp. ciliata, columbiae, cyanescens, ferox, signipennis

Genus Toxorhynchites 2 subspecies

Genus Uranotaenia 3 spp. & subspecies
Sappharina

Genus Wyeomyia 4 spp. mitchellii
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Mosquito Life Cycle Sub-Section

The type of standing water in which the mosquito chooses to lay her eggs depends upon the
species. The presence of beneficial predators such as fish and dragonfly nymphs in permanent
ponds, lakes, and streams usually keep these bodies of water relatively free of mosquito
larvae.

However, portions of marshes, swamps, clogged ditches, and temporary pools and puddles
are all prolific mosquito breeding sites. Other sites in which some species lay their eggs include
tree holes and containers such as old tires, buckets, toys, potted plant trays, and saucers and
plastic covers or tarpaulins.

Pupa <% < "X larva
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LIFE CYCLE DIAGRAM #1

Some of the most annoying and potentially dangerous mosquito species, such as the Asian
tiger mosquito, come from these sites. The mosquito goes through four distinct stages during
its life cycle:

¢ [Egg: hatches when exposed to water;

e Larva (plural. - larvae): lives in the water; molts several times; most species surface

to breathe air;
e Pupa (plural - pupae): does not feed; stage just prior to emerging as adult;
o Adult: flies short time after emerging and after its body parts have hardened.
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Wrigglers and Tumblers

The mosquitoes in the United States, all of which live in specific habitats, exhibit unique
behaviors and bite different types of animals. Despite these differences, all mosquitoes share
some common traits, such as a four-stage life cycle.

After the female mosquito obtains a blood meal (male mosquitoes do not bite), she lays her
eggs directly on the surface of stagnant water, in a depression, or on the edge of a container
where rainwater may collect and flood the eggs. The eggs hatch and a mosquito larva or
"wriggler" emerges.

The larva lives in the water, feeds, and develops into the third stage of the life cycle called a
pupa or "tumbler". The pupa also lives in the water, but no longer feeds. Finally, the mosquito
emerges from the pupal case and the water as a fully developed adult female, ready to bite.

MOSQUITO EGGS (RAFT)

Mosquitoes may overwinter as eggs, fertilized adult females or larvae. Eggs, larvae, and pupae
must have water to develop. Some female mosquitoes lay their eggs directly on the water
surface.

Others lay their eggs on substrates above the water line (flood pool mosquitoes); the eggs
hatch upon flooding. In some cases, the eggs will remain viable for several years until further
flooding occurs.

Mosquitoes belonging to the genus Culex lay their eggs in bunches or "rafts."

Each raft may contain up to 400 individual eggs. Larvae feed on bits of organic matter
dispersed in the water, becoming full grown in about one week. The pupal stage lasts two to
three days.

Female mosquitoes are ready to bite one to two days after adult emergence.

Male mosquitoes do not bite but feed on flower nectar or plant juices. Some mosquitoes have

only one generation per year, whereas others may have four or more.

Adults may fly 5 to 10 miles, but usually rest in grass, shrubbery, or other foliage close to the
water breeding area.
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PUPA OF ANOPHELES FARAUTI
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Mosquito Egg Classification

Mosquito eggs are generally cylindrical in shape, tapered at the top and rounded at the bottom.
Each mosquito species prefers certain localities for depositing eggs. Some prefer very clean
water, others slightly polluted water, while others thrive in extremely polluted water.

Oviposition Definition
An insect laying an egg or eggs with their ovipositor.

Ovipositor Definition

The ovipositor is a tube-like organ used by some animals for the laying of eggs. In insects, an
ovipositor consists of a maximum of three pairs of appendages. The details and morphology
of the ovipositor vary, but typically its form is adapted to functions such as transmitting the egg,
preparing a place for it, and placing it properly. For insects, the organ is used merely to attach
the egg to some surface, but for many parasitic species (primarily in wasps and other
Hymenoptera), it is a piercing organ as well.

There are Five Distinct Types of Oviposition:
Single On Water: Anopheles and Toxorhynchites lay their eggs one at a time on the water
surface.

Single in Soil: most Aedes and Psorophora lay their eggs one at a time on a moist substrate,
such as mud and decomposing leaf litter.

Single On Cavity Walls: Wyeomyia, Orthopodomyia, and certain Aedes deposit eggs in tree
holes, water-holding plants, or artificial containers. The eggs are placed just above the
waterline.

Rafts On Water: Most Culex, Culiseta, Coquillettidia, and Uranotaenia lay eggs in masses,
called rafts or boats, on the water surface.

On Plants: Mansonia eggs are deposited on the underside, and sometimes on top of the
leaves of certain floating aquatic plants.

Weather

Mosquito development and population dynamics are closely tied to weather. When and how
much rain is received, wind speed and direction, maximum and minimum temperatures, and
the total amount of heat energy accumulated are all critical to mosquito development.

Water Source

The water (or lack thereof) in a habitat directly affects mosquito reproduction. All mosquitoes
need standing water to complete their development. Factors such as when it first collects in
sufficient quantities, how long it persists, quality, depth profile, vegetation and predator species
(often lacking in artificial containers) and geographical distribution all affect mosquito
development. Different species variously exploit nearly all combinations of these factors.

Mating most commonly occurs in twilight swarms within 2-3 days after females emerge. Most,
but not all, females mate before they take blood.
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Both sexes feed frequently on plant nectar; females take blood in order to obtain protein for
egg development. A few species are autogenous, meaning they do not need a blood meal to
produce eggs.

One Massachusetts species, the pitcher plant mosquito (Wy. smithii), never takes blood. Most
females begin seeking hosts 2-4 days after emergence but some species (e.g., Cs. morsitans)
may delay feeding for 2 weeks or more. Thus, the time period between adult emergence and
the first egg laying (first gonotrophic cycle) is usually 7-10 days.

Subsequent host-feeding to egg-laying cycles in most temperate species require 4-6 days.
Species that transmit disease (vectors) must feed at least twice, once to acquire the infection,
and once to transmit it, unless the infection is acquired transovarially (into the egg while in the
ovary) from their mother. This means that females must normally survive for 12-14 days in
order to be a vector.

If the extrinsic incubation period of the pathogen/parasite in the mosquito is longer than the
gonotrophic cycle, as is often the case, the survival time required for transmission is even
longer. Most females do not survive beyond the first oviposition but a few individuals in all
mosquito populations live a long time (i.e., several weeks). Exceptionally, overwintering adults
live 5-7 months. Males generally survive for shorter periods than females and never overwinter.
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Mosquito Habitat Sub-Section - Introduction

Mosquitoes can live in almost any environment, with the exception of extreme cold weather.
They favor forests, marshes, tall grasses and weeds, and ground that is wet at least part of the
year. Because they must have water in order to thrive, their habitats break down into two basic
types:

Permanent water mosquitoes tend to lay their eggs in clumps, called rafts, of 50 to 300 on
the surface of standing water at the edges of lakes and ponds and among the vegetation in
swamps and marshes. Some species prefer clean water, while Culex pipiens, the northern
house mosquito, prefers stagnant or polluted water.

Culex and Anopheles mosquitoes are among the most common permanent water
mosquitoes. These mosquitoes are most active when the average temperature is above 70
degrees. Their eggs must stay in water in order to survive and usually will hatch within a couple
of days, releasing larvae to begin the development process.

Many permanent water mosquitoes can also breed in containers that collect and hold water,
such as wading pools, buckets or toys left outside.

Floodwater mosquitoes lay their eggs in moist soil. The eggs, as many as one million per
acre, will dry out as the ground does, then hatch when rains saturate the ground and water
levels begin to rise. Floodwater habitats include:

o Drainage ditches that fill during storms.
Woodland pools created by melting snow, or spring and early summer rains.
Floodplains along the banks of streams and rivers.
Irrigated pastures and fields.
Meadows and other soft ground where depressions form.

O O O O

Common species include the Aedes vexans, also known as the inland floodwater mosquito.
Mosquitoes that breed in floodwater habitats usually become a problem about seven to 10
days after a heavy rain, and subside in about a week or two.

Floodwater mosquitoes also breed in containers. Aedes albopictus, the Asian tiger mosquito,
prefers the insides of old tires where dirty water collects, and Aedes triseriatus prefers
treeholes that gather rainwater.

Stagnant Water
Eliminate standing water around the property to reduce the numbers of potential mosquito
breeding sites. Ideally, this should be a community goal because most mosquitoes can fly
long distances.
The types of modifications include:
= Removing old tires, cans, buckets, pots, and similar items that can trap rainwater.
= Position tarps and boat covers to allow rain runoff and limit ‘ponding.’
= Potted plants with water-capture bases should be drained or screening applied to the
overflow vents.
= Turn plastic wading pools and wheelbarrows upside-down when not in use.
= Change birdbath water at least once a week.
= Keep swimming pools chlorinated and stock ornamental ponds with surface-feeding
minnows.
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= Rain gutters should be installed with sufficient slope to prevent the pooling of water;
remove leaves and other obstructions from downspouts.

Running Water

Few mosquito species in the U.S. breed in running waters, such as streams. Larvae can be
flushed out when stream volume increases, and to remain in the stream requires a large
amount of energy. The tropical genus Chagasia and some Anopheles species are stream
breeders. In addition, Anopheles quadrimaculatus, Culex territans, and Uranotaenia sapphirina
have all been found in streams, although they prefer other habitats. Stream breeders will find
vegetation along banks with which to anchor themselves or attempt to remain away from the
main flow of the stream by seeking isolated eddies.

Chagasia is one of the three mosquito genera in the subfamily Anophelinae. The other two
genera are Anopheles Meigen (nearly worldwide distribution) and Bironella Theobald
(Australia only). The genus is found in the Neotropics. Bironella appears to be the sister taxon
to the Anopheles, with Chagasia forming the outgroup in this subfamily. The species Chagasia
bathana has eight chromosomes.

Anopheles is a genus of mosquitoes (Culicidae). Of about 484 recognized species, over 100
can transmit human malaria, but only 30—40 commonly transmit parasites of the genus
Plasmodium that cause malaria, which affects humans in endemic areas. Anopheles gambiae
is one of the best known, because of its predominant role in the transmission of the deadly
species Plasmodium falciparum.

Transient Water

Transient water sources, such as flooded areas, snowpools, and ditches, are used as breeding
grounds for mosquito species whose eggs can withstand desiccation, such as Aedes and
Psorophora. Their life cycles require alternating periods of wet and dry. Other species, like an
opportunistic Culex, might be able to pull off a single generation during an extended flooded
period. Transient water generally shows water quality changes which result in various
mosquito species using the same pool over a period of time.

Standing Water Mosquitoes

Permanent water group. Mosquito groups assigned to the permanent water group are
Anopheles spp., Culex (Melanconium) spp., Cx. salinarius, Cx. territans, Coquillettidia spp.
and Mansonia spp. As examples, the following permanent water habitat types and resident
species are more or less typical of those found throughout the nation.

Freshwater Marsh

Mosquito species often found in freshwater marshes include An. walkeri, An. crucians,
Psorophora columbiae, Cx. nigripalpus, Cx. salinarius, Cx. tarsalis, Cx. erraticus and Cx.
peccator.

Lakes

Larvae may be found when many species of floating or emergent plants are present, but where
vegetation occurs only in a narrow band along the lakeshore, larvae are confined to this littoral
zone. Lake species include An. crucians, An. quadrimaculatus spp. complex, An. walkeri,
Uranotaenia sappharina, Ur. lowii, Cx. salinarius, Cx. nigripalpus, Cx. erraticus, Cx. peccator,
Cq. perturbans, Ma. dyari and Ma. titillans.
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Ponds and Seepage Areas

There is no clear distinction between a pond and a lake except that ponds are generally
smaller. Grassy woodland ponds or fluctuating ponds occupy shallow depressions and are
filled by rainwater or surface run-off. They are usually of uniform depth, but the area they cover
will vary, depending on rainfall.

Sinkhole ponds are usually quite deep and may be covered with vegetation or free of all except
marginal plants. Both types of ponds may contain larvae of An. crucians, An. quadrimaculatus
spp. complex, Culiseta inornata, Cs. melanura, Cx. nigripalpus, Cx. quinquefasciatus, Cx.
restuans, Cx. salinarius, Cx. erraticus, Cx. peccator, Cx. pilosus, Cx. territans and Ochlerotatus
canadensis. The seepage areas around hillsides and ponds or streams most often breed An.
punctipennis, An. quadrimaculatus spp. complex, Oc. sticticus and Ps. ferox.

Springs

Mosquito breeding in springs is restricted to the quiet edges where vegetation affords cover
for the larvae and there is little, if any, water movement. The only species recorded from are
An. quadrimaculatus spp. complex and An. perplexens.

Swamps

Swamps differ from marshes principally in having dense cover from larger trees. The most
common species of mosquito larvae found here are An. crucians, An. quadrimaculatus spp.
complex, Cs. melanura, Oc. canadensis, Mansonia spp. and Cq. perturbans.

Transient Water Group

Mosquito groups assigned nationally to the transient water group are Cx. quinquefasciatus,
Cx. tarsalis, Cx. restuans, Cs. inornata and Cs. melanura. As examples, the following specific
habitat types and resident species are more or less typical of those found throughout the
nation.

Salt or Brackish Water Ditches
The ditches adjacent to saltwater marshes contain many species of grasses and support a
large mosquito fauna, including Oc. taeniorhynchus, Oc. sollicitans and An. bradleyi.

Borrow Pits and Canals

These man-made bodies of open water produce more mosquitoes as they silt-in and become
overgrown with vegetation. They yield An. quadrimaculatus spp. complex, Cs. inornata, Ps.
columbiae, Oc. canadensis, Cx. nigripalpus, Cx. quinquefasciatus, Cx. restuans, Cx.
salinarius, An. albimanus, Cq. perturbans and Mansonia spp.

Freshwater Drainage Ditches

In pastures, at the bottom of road shoulders, in old fields and in lowland groves, freshwater
ditches will often yield the following species of mosquito larvae: Ps. columbiae, Cx. nigripalpus,
Cx. pilosus, Cx. erraticus, Cx. quinquefasciatus, An. crucians, An. walkeri, Oc. atlanticus, U.
sappharina, U. lowii, Ps. ciliata and Oc. sollicitans.
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Floodwater Mosquito Sub-Section

Floodwater Group

Mosquito groups assigned nationally to this floodwater group are Oc. sollicitans, Oc.
taeniorhynchus, Oc. tormentor/atlanticus, Oc. thelcter, Oc. dorsalis, Oc. nigromaculis, Ae.
vexans, Ps. ferox and Ps. columbiae. As examples, the following specific habitat types and
resident species described are more or less typical of those found throughout the nation.

Mangrove Swamp

In the transitional zone from normal high tide to above all but the highest spring and storm
tides, the heaviest mosquito breeding occurs. Plant and grass cover keep moisture conditions
suitable for egg laying. Eggs are usually laid on sloping sides of potholes, ditches, sloughs,
marsh edges or on the sides of small depressions, and sometimes over extensive, level, grass-
covered areas. The eggs of some species require alternate flooding and drying before
hatching. Species most often occurring are Oc. taeniorhynchus, Oc. sollicitans, An. atropos
and Cx. nigripalpus.

Salt Marsh

Salt-tolerant herbaceous plants and typical salt grasses dominate this type of habitat.
Extensive areas are often covered by a single plant species such as Distichlis spicata, Batis
maritima or Salicornia perennis. It is in association with one of these plants or with black
mangrove (Avicennia germinans) that breeding of Oc. taeniorhynchus and Oc. sollicitans
occurs.

Rain and Floodwater Pools

These pools form the breeding place for a large number of species, especially Psorophora,
Aedes and Ochlerotatus. The pools disappear in dry weather and support no true aquatic
vegetation, though usually a layer of leaves and other detritus settles on the bottom. Mosquito
species found in this habitat are Ps. johnstonii, Ps. pygnaea, Oc. atlanticus, Oc. bahamensis,
Oc. dupreei, Oc. fulvus pallens, Oc. infirmatus, Oc. mitchellae, Oc. sticticus, Oc. tormentor,
Ae. vexans, Ae. cinereus, Cx. atratus, Cx. pilosus and Cx. nigripalpus.

Artificial Container and Tree-hole Group

Mosquito groups assigned nationally to the artificial container and tree-hole group are Ae.
aegypti, Oc. triseriatus, Oc. sierrensis, Ae. albopictus, Cx. quinquefasciatus, Toxorhynchites
spp. and Orthopodomyia spp. As examples, the following specific habitat types and resident
species described are more or less typical of those found throughout the nation.

Tree Holes

Tree holes or rot cavities support a rather extensive and unusual mosquito fauna, with many
species breeding almost exclusively in this habitat. Resident species are An. barberi, Tx. rutilis,
Tx. r. septentrionalis, Oc. triseriatus, Oc. hendersoni, Or. signifera, Or. alba, Oc. thibaulti and
Ae. albopictus.

Crab Holes

Along the eastern coast the holes of the large land crab, Cardisonza guanhumi, serve as the
larval habitat for Deinocerites cancer and Cx. opisthopus.
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Artificial Containers

Several species breed in human-created situations around human dwellings. Tin cans, fish
pools, cisterns, rain barrels, gutters and old tires, etc., containing water serve as excellent
larval habitat. Species most often encountered are Ae. aegypti, Oc. triseriatus, Cx.
quinquefasciatus, Cx. restuans, Cx. salinarius, Cx. nigripalpus and Ae. albopictus. That many
species are found in multiple habitat types and some in very specialized habitats illustrates the
complexity of the problem faced by control agencies. While habitat association with many
species is quite specific, others thrive in a variety of situations. Thus, the detection of adults of
these latter species in routine surveys does not provide an immediate indication of the related
breeding site(s).

Permanent water - These waters (also known as semi-permanent) are present for extended
periods of time and support characteristic aquatic vegetation. Cattail, rushes and sedges are
typical freshwater swamp vegetation. Genera associated with permanent water are Anopheles,
Culex, Culiseta, Coquillettidia, and Uranotaenia. Eggs of these species are not desiccant-
resistant and must be laid directly on the water. Aedes adults will oviposit near the edge of the
swamp or within tussocks of vegetation, requiring later flooding to inundate the eggs for
hatching. As with transient waters, there is a seasonal change in the vegetation, water quality,
and mosquito species present. Permanent waters include:

MOSQUITO LARVAE

Advanced Pest Control©1/13/2020 TLC 210 Toll Free (866) 557-1746



Mosquito Introduction Section Post Quiz

Integrated Pest Management -Introduction

1. Both CDC and EPA recognize a legitimate and compelling need for the use of biological
interventions, under certain circumstances, to control adult mosquitoes.

True or False

Short Range Attractants

2. Light colors capture heat and make most people more attractive to mosquitoes. Dark colors
refract heat and are generally less attractive to mosquitoes.

True or False

How Long Do Mosquitoes Live?

3. Mosquitoes that hibernate in the adult stage live for 6-8 months, but spend most of that time
in a state of torpor.

True or False

Canine Heartworm

4. Dogs are quite susceptible to canine heartworm, a nematode that can be transmitted by
certain mosquitoes.

True or False

World-Wide Distribution
5. Anopheles are of numerous animal pathogens, including species of
malaria protozoa that do not affect humans.

Anophelinae (Genus subfamily)

6. Adult anophelines are easily recognized by their appearance. Most species stand with the
body inclined at an angle of 30-45° to the surface and have on the veins of
the wings.

Tipulidae (Crane Fly Family)

7. Numerous other common names have been applied to the crane fly, many of them more or
less regional, including mosquito hawk, mosquito wolf, mosquito eater (or skeeter eater),
gallinipper, and gollywhopper.

True or False

Wrigglers and Tumblers

8. After the female mosquito obtains a blood meal, she lays her eggs directly on the surface
of stagnant water, in a depression, or on the edge of a container where rainwater may collect
and flood the eggs. The eggs hatch and a mosquito pupa or "tumbler" emerges.

True or False
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9. The larva lives in the water, feeds, and develops into the third stage of the life cycle called
a larva or "wriggler". The pupa also lives in the water, but no longer feeds.
True or False

10. Finally, the mosquito emerges from the pupal case and the water as a fully developed
adult female, ready to bite.
True or False

Post Quiz Answers
1. False, 2. False, 3. True, 4. True, 5. Vectors, 6. Dark and pale spots of scales, 7. True, 8. False, 9.
False, 10. True
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Topic 5 — Mosquito Identification Section

Section Focus: You will learn to properly identify mosquito species. At the end of this section,
you will be able to understand and describe specific mosquitoes and their habitats. 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.

Scope/Background: This training section has been prepared for use as an identification to
mosquitoes. It is critical that we master identifying your target in that we do not destroy other
wildlife during treatment operations.
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ADULT FEMAL MOSQUITO
(Anopheles Spp.)

Anopheles spp.
(Life; Kingdom: Metazoa; Phylum Arthropoda; Class: Hexapoda; Order: Diptera; Suborder:
Nematocera; Family: Culicidae; Subfamily: Anophelinae)

Of the insects that serve as vectors for parasitic diseases, this genus is arguably the most
important. Of the approximately 422 species of Anopheles, about two dozen serve as vectors
for malaria (Plasmodium spp.) in humans. Mosquitoes also serve as the vector for canine
heart worm (Dirofilaria immitis).
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WOODLAND MALARIA MOSQUITO
(Anopheles punctipennis)

There are about 422 species of Anopheles worldwide, many of them sibling species that can
only be identified using genetic techniques. Of these, about 70 are vectors of the protozoan
Plasmodium that causes malaria, but only about 40 are important. Malaria infects 300-500

million people and kills 1.5-2.7 million people each year, making it by far the most serious of
the diseases spread by insects.
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SCIENTIFIC
NAME

Aedes albopictus

Aedes aegypti

Aedes
notoscriptus

Anopheles
franciscanus

Anopheles hermsi

Culex
erythrothorax

Culex
stigmatosoma

Culex
quinquefasciatus
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COMMON
NAME

Asian Tiger
Mosquito

Yellow Fever
Mosquito

Australian
Backyard
Mosquito

none

Western
Malaria
Mosquito

Tule Mosquito

Banded Foul
Water
Mosquito

Southern
House
Mosquito

HABITAT

Lucky bamboo plants in
nurseries and man-made
containers

Urban environment indoors
and outdoors in containers
that can hold water.

Urban environment in
outdoor containers that can
hold water.

Shallow sunlit pools with
algae

Clear pools with matted
algae

Ponds, lakes, wildlife
refuges, and marshes with
tules and cattails

Polluted water (e.g.,
industrial and agricultural
wastes); prefers to bite birds

Polluted water (e.g.,septic
tanks, dairy drains, catch
basins, and underground
storm drains)

215

MEDICAL IMPORTANACE

Potential vector for dengue
fever, WNV, and other
encephalitis viruses

Yellow fever, chikungunya
and dengue fever

Canine heartworm vector

Not known to carry disease

in California

Malaria vector

Potential vector for WNV

Secondary SLE vector

Vector of WNV; secondary
for SLE and WEE
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Western

Culex tarsalis encephalitis
Mosquito

Culex thriambus | none

Culex restuans none

Culiseta incidens

Culiseta inornata Cool Weather

Culiseta particeps Mosquitoes
Ochlerotatus Western
, } treehole
sierrensis .
mosquito
Ochlerotatus Woodland
washinoi pond Mosquito
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Agricultural, commercial,
man-made or natural
sources

Foothill riparian habitats, in
sunlit pools, along streams
and other water courses

Found in foul water

Fresh and brackish
waters and containers

Treeholes
(particularly oak), tires, and
containers

Occurs in floodwater
habitats

216

Principal SLE, WEE, and

WNV vector

Potential vector for
WNV

Potential vector for
WNV

Not known to carry
disease in California

Canine heartworm
vector

Not known to carry
disease in California
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Mosquito Identification Sub-Section
Alphabetical Common Name Order

Asian Mosquito AKA Asian Tiger Mosquito
(Aedes albopictus)

Aedes albopictus
Aedes albopictus, an Asian mosquito, probably was introduced into Hawaii late in the last
century. Until its discovery in Houston, Texas, in August 1985, this species was unknown in
the New World. It is believed to be established in 866 counties in 26 states in the continental
U.S.

The northernmost established infestation in the U.S. is Chicago, lllinois, although an infestation
was found in Minnesota in 1997. In the Northeast, it has been reported from New Cumberland
(York County), Pennsylvania and, in 1995, from Cumberland, Salem, and Monmouth counties
in New Jersey. It has been found as far south as Cameron County, Texas, and Monroe County,
Florida. In the West, it occurs in Del Rio (Val Verde County) and Lubbock (Lubbock County),
Texas, and Omaha (Douglas County), Nebraska.

Limited focal infestations in at least three northern states, Indiana, Minnesota, and Ohio,
apparently have been eliminated through persistent control efforts by state and local agencies,
perhaps coupled with severe winter temperatures. Nonetheless, other areas in Indiana and
Ohio continue to be infested. During 1994, Georgia became the first state to document Ae.
albopictus in all counties of the state and has since been joined by Florida, South Carolina,
and Tennessee.
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Aedes albopictus is a maintenance (occasionally epidemic) vector of dengue viruses in parts
of Asia and is a competent vector of several other viruses under experimental conditions. Since
the discovery of Ae. albopictus in the United States, five arboviruses (eastern equine
encephalomyelitis, keystone, Tensaw, Cache Valley, and Potosi) have been isolated from this
mosquito. Of these five viruses, only eastern equine encephalomyelitis and Cache Valley
viruses are known to cause disease in humans.

Aedes albopictus was independently introduced into Brazil in 1986 and is now widespread in
seven Brazilian states. In May, 1993, it was found to be established in the Dominican Republic,
the first established infestation by this species of a Caribbean Island. In September, 1993, Ae.
albopictus was also discovered in two border cities in Coahuila State, Mexico.

Subsequent studies indicate that areas of Tamaulipas and Nuevo Leon are also infested. In
1995, the Guatemalan Ministry of Health and Japanese entomologists in Guatemala reported
finding Ae. albopictus at three sites in the Department of I1zabal on the Atlantic seacoast. Also
in 1995, infestations were reported from Cuba and Bolivia, but the current status of those
infestations is uncertain. In 1996, infestations were reported from El Salvador and Colombia.
In 1997, this species was reported from the Cayman Islands. In 1991, Ae. albopictus was found
in Delta and Benue states in Nigeria. During 1994, additional infestations were found in Imo,
Anambra, and Enugu states. In Europe, Ae. albopictus has been present in Albania since at
least 1979.

More recently, infestations have been found in Italy (Genoa in 1990 and Padua in 1991) with
a suggestion that the Padua introduction could have resulted from tire imports from the United
States. Eighty-five percent of the imported tires came from a single source in Atlanta, Georgia;
the remaining 15% came from the Netherlands. Ae. albopictus has rapidly become the most
important pest mosquito species in areas of northern Italy and is now present in nine of Italy's
21 political regions, i.e., Veneto, Lombardy, Emilia Romagna, Liguria, Tuscany, Lazio,
Piedmont, Campania, and Sardinia. Aedes albopictus is also expanding its distribution in the
Pacific. Infestations were discovered in Palau in 1988 and in Yap in 1995. This mosquito was
first discovered in Fiji on the island of Viti Levu in 1988, and has since spread to the next two
largest islands in the group. Ae. albopictus has been found in port cities of both the north and
south islands of New Zealand, and in Queensland and the Northern Territory of Australia, but
apparently, has not become established.

Aedes albopictus is a potential vector of epidemic dengue. It is unclear what effect the
presence of this species might have on transmission dynamics in the Americas. Ae. albopictus
may also affect the disease potential for yellow fever in Brazil by bridging the ecological niche
between jungle and urban transmission cycles. DVBID maintains a national database (under
construction for web posting) on the distribution of Ae. albopictus, with particular emphasis on
detecting its spread in areas in which La Crosse and eastern equine encephalitis viruses are
enzootic. DVBID also studies the biology and vectorial capacity of Ae. albopictus and is the
primary source of information about its distribution, vector competence, biology, and control in
the Americas.

The Asian tiger mosquito, Aedes albopictus (Skuse), was first documented in the United States
in Texas in 1985 (Sprenger and Wuithiranyagool 1986). A year later, the Asian tiger mosquito
was found in Florida at a tire dump site near Jacksonville (O'Meara 1997).

Since that time, this species has spread rapidly throughout the eastern states, including all of
Florida's 67 counties (O'Meara 1997).

Advanced Pest Control©1/13/2020 TLC 220 Toll Free (866) 557-1746



The arrival of Aedes albopictus has been correlated with the decline in the abundance and
distribution of the yellow fever mosquito, Aedes aegypti (Linnaeus). There are a number of
possible explanations for the competitive exclusion of Ae. aegypti by Ae. albopictus. The
decline is likely due to a combination of (a) sterility of offspring from interspecific matings; (b)
reduced fitness of Ae. aegypti from parasites brought in with Ae. albopictus and; (c) superiority
of Ae. albopictus in larval resource competition (Lounibos 2002). The distribution of Ae. aegypti
currently is limited to the southeastern quadrant of the U.S., and small areas in New York and
Arizona (Darsie and Ward 2005).

Aedes albopictus is a competent vector of many viruses including dengue fever (CDC 2001)
and Eastern equine encephalitis virus (Mitchell et al. 1992). Its life cycle is closely associated
with human habitat, and it breeds in containers with standing water, often tires or other
containers. It is a daytime feeder and can be found in shady areas where it rests in shrubs
near the ground (Koehler and Castner 1997). Aedes albopictus feeding peaks in the early
morning and late afternoon; it is an opportunistic and aggressive biter with a wide host range
including man, domestic and wild animals (Hawley 1988).

Bold Black Shiny Scales

Adult Aedes albopictus are easily recognized by the bold black shiny scales and distinct silver
white scales on the palpus and tarsi (Hawley 1988). The scutum (back) is black with a
distinguishing white stripe down the center beginning at the dorsal surface of the head and
continuing along the thorax. It is a medium-sized mosquito (approximately 2.0 to 10.0 mm,
males are on average 20% smaller than females). Differences in morphology between male
and female include the antennae of the male are plumous and mouthparts are modified for
nectar feeding.

The abdominal tergites are covered in dark scales. Legs are black with white basal scales on
each tarsal segment. The abdomen narrows into a point characteristic of the genus Aedes.
Field identification is very easy because of these distinct features.

After entering the United States almost twenty years ago, Aedes albopictus has spread
throughout much of the eastern states. The mosquito was most likely transported along
highways and other major roadways in shipments of used tires imported from other countries
for retreading. On January 1988, the U.S. Public Health Service required all used tires entering
the U.S. from known endemic countries be dry, clean and treated with fumigants (Moore and
Mitchell 1997). Surveillance for Ae. albopictus was initiated in 1986 and this species continues
to be monitored by public health agencies (Morbidity and Mortality Weekly Report 1989).

Tolerance to Pesticides

Management of adult populations is more complicated than for other species due to insecticide
tolerance to malathion, temephos and bediocarb (Morbidity and Mortality Weekly Report
1987). In many suburban areas, complaints to health departments are more frequently due to
Ae. albopictus than in former years when Ae. aegypti was the most commonly reported
nuisance mosquito (Morbidity and Mortality Weekly Report 1989). Source reduction is an
effective way for people in the community to manage the populations of many mosquitoes,
especially container breeding species such as the Asian tiger. The removal of mosquito
breeding habitat can be an effective method for mosquito control (Dame and Fasulo 2003).
Eliminate any standing water on the property, change pet watering dishes, overflow dishes for
potted plants, and bird bath water frequently. Do not allow water to accumulate in tires, flower
pots, buckets, rain barrels, gutters etc. Use personal protection to avoid mosquito bites. Long
sleeves and insect repellent such as DEET will reduce exposure to bites.
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The Asian tiger mosquito is a day biter with feeding peaks early morning and late afternoon,
so by limiting outdoor activities during crepuscular periods (dawn and dusk) when mosquitoes
are generally most active, bites can be avoided.

Life Cycle

Female tiger mosquitoes are the sex of most concern to humans because, as in the case for
all mosquitoes, only females bite. The reason for the particular lust for blood by the female
mosquitoes is the drive to reproduce. Blood is a rich source of protein which nourishes
mosquito egg development and has since the age of the dinosaurs. Blood is not a food to
sustain mosquito physiology aside from ovarian development. Carbohydrates from flower
nectar fuel the daily activity of male and female mosquitoes.

Female tiger mosquitoes seek water-holding containers in which to lay their eggs. Any
container from a tire casing to a tree hole is a possible breeding site, but this mosquito has
preferences. Outdoor containers are greatly preferred over indoor containers and outdoor
containers in the shade are preferred over those in full sunlight. Containers holding dark
stained water high in organic content are preferred over containers holding clear, clean water.

Eggs are deposited along the sides of a container, just above the water surface. The rate of
hatching success increases if the eggs remain unflooded for a few days after being laid and
the eggs can remain viable for long periods before flooding, such as during prolonged
droughts.

The eggs are stimulated to hatch when the water level in the container rises and floods the
eggs, provided the water temperature is above 60aF. If colder water temperatures prevail, the
eggs will not hatch, but can remain viable for long periods (overwinter) until warmer
temperatures return. After hatching, mosquito larvae live in the water for one to several weeks,
depending on water temperature and the amount of food present.

Immature mosquitoes go through four growth stages and molt their skins four times as their
size increases. The last immature stage is known as the pupa. In the pupal stage, changes
occur allowing the transformation from an aquatic larva to a terrestrial, free-flying adult
mosquito. During the summer, the immature life stage typically lasts five to ten days.

Mating takes place shortly after adults emerge from breeding sites. Females mate only once
in their lifetime. Sperm is stored in the females' bodies and they can lay fertile eggs several
times during a life span. Two to three days after emergence, female mosquitoes take their first
blood meal. Tiger mosquitoes rest, fly and bite close to the ground. They bite in the daytime,
rarely at night.

Early morning and late afternoon are peak biting times. Tiger mosquitoes are strongly attracted
to bite humans, but will feed on cats, dogs and other mammals, as well as birds active on the
ground. They will bite any exposed skin surface, but prefer to feed around the ankles and
knees. They bite outdoors and indoors, but are usually found outside. On average, tiger
mosquitoes ingest 2 - 6 milliliters of blood per bite.

Egg Laying

Female tiger mosquitoes lay 40 to 150 eggs after obtaining a blood meal. The cycle of blood
feeding and egg laying will continue throughout the mosquito's life span. Egg laying occurs
about once per week. The maximum number of eggs laid per lifetime by female tiger
mosquitoes is about 300.
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Adult tiger mosquitoes live from a few days to several weeks, largely depending on weather
conditions. Hot, dry weather reduces life expectancy. Regardless of life span, adult tiger
mosquitoes seldom move far from the containers in which they were born. Most adults will be
found within a few hundred yards of the breeding container.

In many states, tiger mosquito eggs are present year round. Larvae are present from April
through October. Adult tiger mosquitoes are found May through October. The period of peak
population is June through September.

Tiger mosquitoes are known to transmit the causative agent of dog heartworm disease. In New
Orleans, the tiger mosquito is a principal vector of dog heartworm. In Polk County, Florida, field
populations of tiger mosquitoes were found to carry eastern equine encephalitis virus in 1991.
In Asia, this species is a vector of dengue fever and Japanese encephalitis. Laboratory studies
have found the tiger mosquito to be an efficient vector of many viral disease agents including
yellow fever, West Nile virus, St. Louis encephalitis and LaCrosse encephalitis.

Monitoring Population (Surveillance)

Adult tiger mosquitoes are not readily attracted to standard light traps which are used for
determining the population level of most Maryland mosquito species. Traps using carbon
dioxide as an attractant are useful for monitoring population trends of adult tigers. The most
efficient and widely used surveillance technique in Maryland is the landing rate count. Landing
rate counts are taken by inspectors using themselves as "bait" to attract female tiger
mosquitoes. As they land on the inspector to bite, mosquitoes are identified, killed and tallied.
Counts are taken for two to five minutes, during which the inspector tallies the total number of
mosquitoes landing. Inspectors wear dark colored clothing and, of course, are not allowed to
use mosquito repellent. Trap collections and landing rate counts are taken between the hours
of sunrise to sunset when tiger mosquitoes are most active.

Larval surveillance is carried out by visual inspection of containers and by dipping. The larvae
are easily disturbed by vibration or shadows passing over their surface, and either event will
send the larvae to the bottom of the container where they are difficult to find.

Tiger Mosquito Control

Control of tiger mosquitoes by conventional methods in the United States has proven to be
difficult. The impact of several predators and parasites as biological control agents of larvae
has been investigated. In general, these agents have been found to play a small role in
regulating the number of mosquitoes but not a significant impact.

The most promising predators of tiger mosquito larvae are mosquito fish (Gambusia spp.) and
cannibal mosquitoes (Toxorhynchitus spp.). Fish are very effective when stocked in cisterns,
water barrels and ornamental ponds, but many of the breeding sites of tiger mosquitoes are
so small and cryptic as to make the use of fish of limited value. Cannibal mosquitoes are
predaceous as larvae on a wide range of aquatic organisms, including mosquito larvae. These
mosquitoes are also container breeders and would seem to be an ideal candidate species as
a biocontrol agent of tiger mosquitoes.

Tiger mosquito larvae are susceptible to the toxic spores produced by the bacteria Bacillus

thuringiensis israelensis (Bti). The insect juvenile hormone mimic methoprene does not Kkill
tiger mosquito larvae, but prevents maturation to adult mosquitoes.
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The problem of controlling tiger mosquitoes with Bti and methoprene is how to deliver the
products to the breeding sites. Due to the large number and cryptic location of breeding sites,
application of larvicides is labor intensive and beyond the resources of public agency mosquito
control programs.

Insecticides

Control of adult tiger mosquitoes by various insecticides can be effective, providing temporary
relief from biting annoyance and can reduce the risk of disease transmission. Spraying is most
effective when done during early evening (one hour before to two hours after sunset) and early
morning (two hours before to one hour after sunrise).

Those mosquitoes killed by spraying can be replaced by newly emerged adults because of the
rapid breeding cycle of the tiger mosquito. In communities infested by moderate to high
populations of tiger mosquitoes, adult mosquito control spraying may be necessary once per
week, or more frequently, from June through September.

The most effective method of controlling tiger mosquitoes is reducing or eliminating the
containers which are the source of the problem. Draining or removal of water holding
containers, even on a localized basis, will produce remarkable long-term reductions in
mosquito annoyance. The list of breeding sites is extensive and includes any water holding
containers, but the primary sites in residential areas include clogged rain gutters, tires, buckets,
cans, bottles, boats, flower pots, bird baths, outdoor statuary, ornamental pools, plastic or
canvas tarpaulins, children's toys, rain barrels, and pet food and water dishes.

The elimination of the breeding containers for tiger mosquitoes is largely the responsibility of
the individual to conduct thorough and repeated efforts to remove or drain all such containers
on his/her property. On an individual basis, this is not a large task. The original cleanup of
containers on a residential area should take no more than a few hours and periodic
maintenance to keep each yard free of breeding containers will require a minimal time
investment by individual residents.
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Black Salt Marsh Mosquito (Aedes taeniorhynchus)

Aggressive biting contributes to its notoriety as a pest insect

The black salt marsh mosquito, Aedes taeniorhynchus (Wiedemann), is very common in the
eastern coastal areas of the Americas, and is responsible for a large part of mosquito
insecticide applications in Florida (Connelly and Carlson 2009, Koehler and Castner 2008).
Although it is not a primary vector of major concern, it can transmit pathogens to humans and
other animals. Its characteristic emergence in large numbers after rains and flooding events
as well as its aggressive biting contribute to its notoriety as a pest insect.

The black salt marsh mosquito is considered a nuisance in Florida, parts of Mexico and now
in California. It is sheltered from large-scale mosquito control as part of the Everglades National
Park conservation program to preserve their delicate ecosystem (Day et al. 2004).

Like other true flies, Aedes taeniorhynchus has four distinct life stages: adult, egg, larva, and
pupa (Borror and White 1970).

Adults: Like other flies (order Diptera), Aedes taeniorhynchus possess a pair of wings for flight
and a pair of knobby halteres for directional perception and stability. Like other mosquitoes,
black salt marsh mosquitoes have long, narrow wings with scales along the wing veins. Female
mosquitoes of the subfamily Culicinae, like Aedes taeniorhynchus, also possess palps shorter
than the proboscis. The mouthparts of mosquitoes are made up of a pair of stylets for piercing
and a feeding tube for sucking. Collectively these mouth parts are referred to as a proboscis.

Male and female mosquitoes can be distinguished by their antennae. Males have feather-like
or plumose antennae, while females have antennae with only a few hairs (Borror and White
1970). Bands of white scales found in characteristic body locations are useful markings for
identification of this species. The white banding on the basal section of abdominal segments,
typical of Aedes mosquitoes, as well as the white coloration on the tip of the palps and a ring
of white scales on the middle of the proboscis, can be used to distinguish Aedes
taeniorhynchus from similar species (Darsie and Morris 2003).
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AEDES AEGYPTI
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Black-Tailed Mosquito (Culiseta melanura)
Primarily take their blood meals from birds.

The beautiful black-tailed mosquito, Culiseta melanura (Coquillett, 1902), belongs to the family
Culicidae. This species of mosquito is considered unusual because it overwinters as larvae
while most mosquito species overwinter as either adults or eggs. Culiseta melanura is
important because of its role in the transmission cycle of eastern equine encephalitis virus and
potentially West Nile virus (Cupp et al. 2003, Molaei and Andreadis 2006).

Larvae: The larvae of most mosquito species have a siphon (breathing tube) for acquiring air
from just above the surface of water while submerged. Culiseta melanura larvae have long
siphons that can be distinguished from those of other mosquito larvae by the presence of two
or three setae (hairs) located at the very base of their siphons (Darsie and Ward 2005).

Other identifying characteristics of Culiseta melanura larvae are a row of 8-14 setae running
horizontally down the siphon and a single row of bar-like comb scales located on the eighth
section of the abdomen (Darsie and Ward 2005, Crans 2010).

Pupae: Mosquito pupae are comma-shaped because the head and thorax are fused and
enlarged and the segmented abdomen attached to this region hangs down below it (Jackman
and Olson 2002) and have two horn-like breathing structures. Culiseta pupae can usually be
distinguished from Aedes pupae by the placement of small hairs on the ninth segment of their
abdomens (Barr 1963).
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More specifically, a Culiseta melanura pupa can be recognized by the long hairs present on
the second segment of its abdomen (Barr 1963). A second apical seta on the paddle
distinguishes Culiseta melanura from other Culiseta pupae (Darsie et al. 1962).

Adults: Culiseta melanura is a medium-sized mosquito that resembles Culex species because
of its bluntly rounded abdominal tip (King et al. 1960). This species can easily be recognized
by its unusually long, curved dark-scaled proboscis which is a cluster of tube-shaped mouth
parts used for feeding (King et al. 1960). Palpi are also dark in color and short. The occiput of
the head is covered with narrow yellow scales and dorsally divided by dark scales that stand
upright. The lateral part of the head has a patch of white scales while the antennal tori are
brown, turning darker on the interior. Its thorax is covered in scales that are mostly bronze-
brown and golden-brown (Carpenter and LaCasse 1955).

Pre-spiracular setae are present, post-spiracular setae absent. The pleura is speckled with
dirty-white scales. The tergites of the abdomen are covered with dark-brown to black scales
with a bronze to slightly purple reflection with small yellow-white patches on the lateral bases.
Some segments may appear to have narrow yellow-white light bands. The ventral abdomen is
covered in dirty white or yellow with sporadic dark-colored scales. The legs are primarily dark-
scaled except at the posterior, which is pale. (Carpenter and LaCasse 1955). Wings are
approximately 4.0 mm in length and cross veins 3-4 and 4-5 on vein 4 are set apart from each
other at a length larger than the largest cross vein. The scales on cross veins are absent.
Longitudinal veins are covered in dark, broad strap-like scales. The base of the subcosta on
the underside of the wing has a cluster of dark setae (Carpenter and LaCasse 1955).

A MOSQUITO LIFECYCLE
R LARVAE
PUPA ¢ il
-4 Y
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Life Cycle

Culiseta melanura has multiple generations per year in the southern part of its range (Horsfall
1955), but Mahmood and Crans (1998) suggest that the species has only two generations per
year in the northeastern portion of its range due to cold temperatures. Adult females favor
laying their eggs in habitats with acidic water and are normally captured near water with a pH
of 5.0 or lower (Crans 2010). Females lay their eggs on the surface of water in underground
crypts such as around the base of cypress, white cedar, or red maple trees or in rotted out
stumps (Carpenter and LaCasse 1955).

Larvae typically hatch within two days (Mattingly 1972). Culiseta melanura larvae are filter
feeders and use their brush-like mouthparts to feed on decaying plant matter suspended in the
water (Jackman and Olson 2002). Like most mosquito larvae, Culiseta melanura larvae mature
in 4 to 10 days and then enter the pupal stage (Jackman and Olson 2002).

If temperatures are cold larvae do not pupate and instead burrow into the bottom sediment and
overwinter as 3rd and 4th instar larvae depending upon how late in the season eggs hatch.
Those that hatch in the late summer to early fall overwinter as 4th instar larvae while those that
are oviposited after the water temperatures have cooled overwinter as 2nd or 3rd instar larvae.
Late instar larvae will pupate in April and emerge as adults by early May with several
generations occurring each summer with two major peaks in adult populations approximately
one month apart (Crans and Mahmood 1998, Crans 2004, Hickman and Brown 2003).

The pupae remain in the water and do not eat. Temperature affects the length of the pupal
stage which may last several days (Jackman and Olson 2002).

Adult males feed only on nectar and other plant juices. Females also feed on nectar and plant
juices but also require blood meals as a source of protein in order to mature their eggs
(Jackman and Olson 2002). Adult female Culiseta melanura primarily take blood meals from
birds such as the American robin, wood thrush, and gray catbird (Molaei and Andreadis 2006).
Blood-feeding is at its highest during the first two hours after sunset but continues at a lower,
constant level until sunrise (Hickman and Brown 2003).

A few studies have shown that Culiseta melanura females take a low percentage of their blood
meals from mammalian hosts, specifically, white-tailed deer, raccoons, domesticated cats, and
humans (Molaei and Andreadis 2006, Molaei et al. 2006). Adult female mosquitoes typically
live for about a week to a month, while males usually die shortly after mating (Jackman and
Olson 2002).

Medical and Veterinary Importance

Because adult female Culiseta melanura primarily take their blood meals from birds, they are
responsible for transmitting eastern equine encephalitis virus between birds (Crans 2010).
Humans, horses, and other mammals become infected with eastern equine encephalitis virus
when other mosquito species besides Culiseta melanura, such as Aedes, Coquillettidia, and
Culex species take blood meals first from infected birds and then later take blood meals from
mammals, transferring the virus to these hosts (CDC 2009). Molaei et al. (2006), showed that
a small percentage of Culiseta melanura’s blood meals were from mammals, which suggests
that Culiseta melanura can be involved in the transmission of eastern equine encephalitis virus
directly to mammals.
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Eastern equine encephalitis virus can cause severe disease in human, horses, dogs, and some
bird species (Zacks and Paessler 2010). Fever, headache, vomiting, seizures and coma may
occur in humans infected with eastern equine encephalitis virus (Zacks and Paessler 2010).
Neuroinvasive disease due to eastern equine encephalitis virus causes fatality in up to 70% of
human cases, and over 200 human cases due to eastern equine encephalitis virus have been
recorded in the U.S. since 1964 (CDC 2009, Zacks and Paessler 2010). It is particularly
pathogenic in children, the elderly, and those with compromised immune systems although
even healthy individuals can exhibit severe symptoms.

A vaccine is available for horses, but not humans. Over 70 horses positive for eastern equine
encephalitis virus are typically reported each year in the state of Florida alone, and eastern
equine encephalitis virus can be fatal in up to 90% of unvaccinated horses (Bronson and Holt
2010, Zacks and Paessler 2010). Humans and equines are dead-end hosts for eastern equine
encephalitis virus, meaning mosquitoes do not acquire the virus from them.

Eastern equine encephalitis virus was detected in mosquitoes one hour after feeding on
infected blood, which shows that this virus is highly virulent. Eastern equine encephalitis virus
can affect the reproductive fitness of Culiseta melanura. Laboratory experiments showed a
reduction in the number of surviving larvae from infected females although the infected females
oviposited more eggs than uninfected females. Female mosquitoes infected with eastern
equine encephalitis virus also had shorter life spans than uninfected mosquitoes (Scott and
Lorenze 1998).

Culiseta melanura is not considered to be an important vector of West Nile virus to humans.
However, West Nile virus has been isolated from this mosquito species in many studies
(Andreadis et al. 2001, Apperson et al. 2004, Godsey et al. 2005, Molaei and Andreadis 2006).
Therefore, it is likely that Culiseta melanura may transmit West Nile virus between birds that
then serve as part of the mechanism sustaining West Nile virus in a region (Godsey et al.
2005). For more information on West Nile virus, see the UF/IFAS publication West Nile Virus.

Management

Because Culiseta melanura is not a major nuisance to humans it is not usually targeted for
mosquito control. Efforts to reduce Culiseta melanura mosquito populations are usually made
upon the appearance of eastern equine encephalitis virus seropositive sentinels in an area
(Morris 1990). Large Culiseta melanura populations can be mitigated through aerial
applications of insecticide (Morris 1990).

Less effective ground-based adulticiding techniques may be used to control mosquitoes where
aerial applications are not possible (Morris 1990). Applying larvicide to larval habitats may
control larvae but reaching larval habitats can be difficult. Larval habitat reduction can be
employed in an integrated pest management program.

Because Culiseta melanura larval habitats are in swamps, typically protected by environmental
laws, habitat manipulation is not possible. For this reason, control of this species is difficult.
However, unlike mosquito species that spend a portion of their life in temporary water
environments, fish that feed on mosquito larvae can be used with some success to control
Culiseta melanura (Rusmisel et al. 1999).
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Cattail Mosquito (Coquillettidia perturbans)
AKA Salt and Pepper Mosquito

Seek humans for blood meals in shady places where adult mosquitoes are resting during the
day.

Coquillettidia perturbans can travel several miles. Therefore, a more widespread survey of
fresh water sources containing cattails, sedges, aquatic grasses, or arrowhead may have to
be done. The eggs and larvae of this mosquito are usually found in the detritus material at the
base of the aquatic plants. A mosquito dipper or siphon can be used to collect the larvae.
However, the water may have to be placed in a pan containing clean water for accurate viewing
and counting.

Because aquatic plants can, at times, produce heavily vegetated stands, the use of
conventional mosquito management techniques may be ineffective. Predator fish are usually
not effective because of the dense vegetation. Monomolecular oils do not work because the
immature mosquitoes are located below the water surface. Bti may be effective if the product
is applied directly to the infested areas. This may be difficult and labor intensive if the aquatic
vegetation is dense. Eradication or maintenance level control of the aquatic plants is the best
method of managing these mosquitoes.

This species is rather large, speckled brown and pale colored and has characteristic pale
bands at the lower thirds of the hind leg segments. They are aggressive biters and readily
enter homes. Larvae are unusually slow to develop and spend the entire development through
pupa underwater. They are found attached to stalks of vegetation and do not need to rise to
the surface to breath.

Larval habitat: Cattails marshes and in thick growth at edges of ponds, lakes and ditches
Biting time: Day and dusk

Preferred host: Mammals, including humans

Flight range: 1-5 miles from breeding site

Proboscis: dark, sprinkled with white scales basally and with broad median ring of pale scales.
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Palpi: about one fifth as long as proboscis, dark-scaled, lightly speckled with pale scales.

Head: Occiput with pale-golden lanceolate scales and dark erect forked scales, a few pale
forked scales on anterior part. Tori light brown on outer surface, darker and with a patch of
grayish-white scales on inner surface.

Thorax: Integument of scutum mottled dark brown and black; scutum clothed with dark brown
lanceolate scales intermixed with pale-golden lanceolate scales. The golden scales are more
numerous anteriorly, laterally and on the pre-scutellar space. Scutellum with pale-golden
scales and brown setae on the lobes. Pleura with patches of grayish-white scales. Spiracular
and post-spiracular bristles absent.

Abdomen: First tergite dark-scaled; remaining tergites dark-scaled, with white or pale-yellow
basolateral patches and occasionally with narrow basal segmental bands of pale scales.
Venter with intermixed dark and pale scales, the pale scales more numerous on the basal part
of the sternites. 8th segment bluntly rounded. 8th tergite without short stout spines.

Legs: Femora dark, speckled with pale scales, the apices almost entirely dark-scaled. Hind
femur with narrow sub-apical, more or less distinct ring of pale scales. Posterior surface of
middle and hind femora predominantly pale-scaled except near apices.

Front and middle tibiae dark-scaled, speckled with white, narrowly ringed with white scales at
apices; hind tibia dark-scaled, speckled with white, ringed with white scales at outer third and
at apex. 1st tarsal segment of all legs with narrow white ring basally and a broader white ring
a little beyond middle; remaining tarsal segments each with basal half white apical half dark.

Wings: Length about 4.0 mm, scales broad, mixed dark and white.

Egg Rafts

The eggs are laid on the surface of water in areas of heavy emergent vegetation, after hatching
the larvae attach themselves with their modified siphon to the roots or submerged stems of
plants where they remain throughout development until they are ready to emerge as adults.
They overwinter as larvae ...adults emerge in Spring and Summer.

They bite during night but will bite in shade if disturbed. They are strong fliers (1 to 5 miles)
and are important pest in areas near shallow with emerged aquatic vegetation. They are
attracted to light traps. They can transmit Eastern Equine Encephalitis.

Breeding Habitat

The first step in identifying the breeding habitat was to determine where to check for breeding.
Knowing that Cq. perturbans is always found associated with the roots and stems of emergent
vegetation surrounding bogs, ponds, lakes, etc., all possible breeding sites were selected and
inspected.

These sites were selected with the use of topographic maps and aerial photographs of the

area. Once all possible areas were identified, each of the areas was surveyed, both by ground
and air, for the presence of emergent vegetation.
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Common Malaria Mosquito (Anopheles quadrimaculatus)

Anopheles sp.
Another example of Anopheles sp.

Anopheles quadrimaculatus Say is historically the most important vector of malaria in the
eastern United States. Malaria was a serious plague in the United States for centuries until its
final eradication in the 1950s (Rutledge et al. 2005). Despite the ostensible eradication, there
are occasional cases of autochthonous (local) transmission in the U.S. vectored by An.
quadrimaculatus in the east and Anopheles freeborni in the west (CDC 2005).

In addition to being a vector An. quadrimaculatus can also be a pest species (O'Malley 1992).
This species has recently been recognized as a complex of five sibling species (Reinert et al.
1997) and is commonly referred to as An. quadrimaculatus (sensu lato) when in a collection or
identified in the field. The preferred hosts are large mammals including humans.

Distribution

Anopheles quadrimaculatus mosquitoes are primarily seen in eastern North America. They are
found in the eastern United States, the southern range of Canada, and parts of Mexico south
to Vera Cruz. The greatest abundance occurs in the southeastern U.S. (Carpenter et al. 1946,
Carpenter and LaCasse 1955).
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palps predominantly dark,
no rings

Mosquito Egg Classification

Mosquito eggs are generally cylindrical in shape, tapered at the top and rounded at the bottom.
Each mosquito species prefers certain localities for depositing eggs. Some prefer very clean
water, others slightly polluted water, while others thrive in extremely polluted water.

There are five distinct types of oviposition:
Single On Water: Anopheles and Toxorhynchites lay their eggs one at a time on the water
surface.

Single in Soil: most Aedes and Psorophora lay their eggs one at a time on a moist substrate,
such as mud and decomposing leaf litter.

Single On Cavity Walls: Wyeomyia, Orthopodomyia, and certain Aedes deposit eggs in tree
holes, water-holding plants, or artificial containers. The eggs are placed just above the
waterline.

Rafts On Water: Most Culex, Culiseta, Coquillettidia, and Uranotaenia lay eggs in masses,
called rafts or boats, on the water surface.

On Plants: Mansonia eggs are deposited on the underside, and sometimes on top, of the
leaves of certain floating aquatic plants.
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Cool Weather Mosquito (Culiseta incidens)
Attacks large mammals and humans at night.
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Culiseta is a genus of mosquitoes. Most Culiseta species are cold-adapted, and only occur in
warmer climates during the colder parts of the year or at higher elevations where temperatures
are lower. Species found in Southern California are larger than most mosquitoes species,
specifically Cs. inornata, Cs. particeps, and Cs. incidens.

These species are found throughout the year in Southern California and feed on several
vertebrate species, such as birds, livestock, rodents, reptiles, and humans.

The larvae of most species are found bogs, marshes, ponds, streams, ditches, and rock pools,
but an African species occurs in tree holes ("phytotelmata"), a common eastern Palaearctic
species occurs in water wells and rock pools, and several Australian species occur under
ground. Little is known about the blood-feeding habits of females. Most species feed on birds
and mammals, but a few feed on reptiles.

The cool-weather mosquito is a large species that seeks to bite large mammals and humans
at night. It travels up to five miles from the shaded, clear water sources in which this species
develops. Eggs are laid in rafts on the water surface. C. incidens is found throughout California,
and is active in fall, winter, and spring.
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Cs. inornata
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Eastern Treehole Mosquito (Aedes ftriseriatus)
Small mammals are the preferred meal for the females.

Aedes triseriatus is a treehole mosquito, breeding in the wild in holes left in trees when a
branch breaks off and/or insect damage causes a part of the tree to rot out. Within the shaded
forest it is a ready biter but it does not venture far from its breeding areas. Because it’s larval
habitat is widely dispersed (and often well above the height that a person could reasonably be
expected to reach), larval control is not possible. Fortunately, because it stays within the
woods, control targeting Ae. triseriatus is rarely necessary. Adult mosquitoes are small, fragile
insects with slender bodies; one pair of narrow wings (tiny scales are attached to wing veins);
and three pairs of long, slender legs. They vary in length from 3/16 to 1/2 inch. Mosquitoes
have an elongate "beak" or piercing proboscis. Eggs are elongate, usually about 1/40-inch-
long, and dark brown to black near hatching. Larvae or "wigglers" are filter feeders that move
with an S-shaped motion. Larvae undergo four growth stages called instars before they moilt
into the pupa or "tumbler" stage. Pupae are comma-shaped and nonfeeding and appear to
tumble through the water when disturbed.

Overwinter

Aedes triseriatus overwinter as eggs in the larval habitat; hatching occurs in early spring and
development to the adult stage takes about 3 months. The first biting adults appear in late
June. Larval populations are often crowded and asynchronous so some emergence continues
until early August. A second generation of larvae has been observed, especially in tires, where
water is usually warmer and development is faster. However, it is doubtful that many adults
from this generation are successful at this latitude. This mammal-feeding, diurnal species does
not normally disperse far from its sylvan larval habitats. Biting adults are particularly active in
the late afternoon, pre-twilight period (i.e., 4-7 PM).
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Tire Removal

If Ae. triseriatus stayed in the trees, it would be a minor pest, but it has become well adapted
to breeding in tires, particularly where they are shaded. As a result, Ae. triseriatus can be a
locally important pest wherever rimless tires are stored. Tire removal, and the prevention of
illegal tire dumping along wooded roads, is an important part of mosquito control.

Vexans Mosquito

Aedes vexans. Aedes vexans is the most ubiquitous floodwater mosquito in North America
and is the predominant summer re-flood mosquito. Aedes vexans is found in lake and river
flood plains, shrub swamps, flooded meadows, and shallow grassy depressions associated
with open habitats such as roadside ditches, pastures, golf courses and athletic fields. It will
also breed in woodland pools and shallow cattail marshes, such as those that develop in some
retention ponds. The first Ae. vexans are normally not on the wing before mid-June.
Populations of Ae. vexans are unpredictable because they depend entirely on the frequency
and spacing of major rains. Rainfall of 1 inch many produce some Ae. vexans but it usually
requires 3” of rain within a short period of time (several days) to produce a large brood.

Larval Broods

Larval broods of Ae. vexans have been observed as late as mid-September. It is not always
clear whether such late season broods result from the delayed and staggered hatching of eggs
that are a year or more old or from the hatching of non-diapausing eggs laid earlier the same
season. Brust and Costello (1967) and Horsfall et al (1973) have shown that many species
such as Ae. vexans lay some eggs that will hatch without cold conditioning. Sequential
hatching of eggs is also well documented in five reflood Aedes species (i.e., canadensis,
cinereus, sticticus, trivittatus, and vexans). Larval development is rapid, 4-6 days, and the
pupal stage lasts for about 2 days. Hence, the window for effective larval/pupal control is
narrow. Moreover, a large number of scattered pools all need to be treated within the same
brief time span following major rains.
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Control efforts suffer from the same difficulties as described for Ae. canadensis, as Ae. vexans
will often breed in mid-summer in the same pools used by Ae. canadensis in the spring.

Where possible, the best approach is to prevent mosquitoes from breeding by eliminating or
modifying breeding sites. This can be accomplished best by eliminating containers which are
capable of holding water. Where breeding sites exist in standing or slow-moving water,
corrective action to permanently eliminate them by such means as filling, pumping, ditching or
draining is recommended. Close coordination with your local mosquito abatement district and
environmental regulatory authorities is recommended. An important consideration in the
practice of mosquito control is the advisability, whenever possible, to target control operations
against immature populations. These stages are usually concentrated, relatively immobile and
therefore occupy minimum acreage compared with adults, which may rapidly disperse over
large areas. By targeting the immatures, it is possible to minimize the area treated and often
avoid treating populated areas.

Conversely, targeting adult mosquitoes may require highly visible and extensive applications
of adulticides within residential and urban areas. The adulticides registered for this use are
applied at levels 100 to 10,000 times below rates that would be cause for concern about
exposure risk for the general public or the environment. Nevertheless, achieving good larval
control while at the same time minimizing the use of adulticides is environmentally and client
friendly, and appreciated by the public. Most states have specific regulations governing the
decision to apply pesticides for mosquito control. These usually involve the collection of data
that substantiate the need for the application. Thus, standardized ultra-low-volume (ULV)
operation on a fixed schedule is not allowed in most areas. Each application must be justified
by documentation of increased mosquito activity, such as trap collections, landing or biting
counts, telephone complaints, etc.

Mosquito Repellents

The CDC traveler's page on preventing dengue fever suggests using mosquito repellents that
contain DEET (N, N-diethylmetatoluamide, between 20% to 30% concentration, but not more).
It also suggests the following:

1. The mosquito usually bites at dusk and dawn but may bite at any time during the day —
especially indoors, in shady areas, or when the weather is cloudy.

2. The mosquito's preferred breeding areas are in areas of stagnant water, such as flower
vases, uncovered barrels, buckets, and discarded tires, but the most dangerous areas are wet
shower floors and toilet tanks, as they allow the mosquitos to breed in the residence. Research
has shown that certain chemicals emanating from bacteria in water containers stimulate the
female mosquitoes to lay their eggs. They are particularly motivated to lay eggs in water
containers that have the correct amounts of specific fatty acids associated with bacteria
involved in the degradation of leaves and other organic matter in water. The chemicals
associated with the microbial stew are far more stimulating to discerning female mosquitoes
than plain or filtered water in which the bacteria once lived.

3. Wear long-sleeved clothing and long trousers when outdoors during the day and evening.
4. Spray permethrin or DEET repellents on clothing, as mosquitos may bite through thin
clothing.

5. Use mosquito netting over the bed if the bedroom is not air conditioned or screened. For
additional protection, treat the mosquito netting with the insecticide permethrin.

6. Spray permethrin or a similar insecticide in the bedroom before retiring.
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Foul Water Mosquito (Culex stigmatosoma)
Adult females feed predominantly on birds at night.

Culex stigmatosoma is known as the Banded Foul Water Mosquito due to its association with
polluted water and can be found in most California counties. The Banded Foul Water Mosquito
is a dark bodied, medium-sized mosquito with a prominent white band on its proboscis (beak)
and white bands on the tarsi (feet). It is further characterized by black scales which form "o"
spots on the underside of the blunt-tipped abdomen. This mosquito most closely resembles
Culex tarsalis but lacks the white stripe on the hind legs.

Adult Daily Activity

These mosquitoes may live for two or three weeks in the summer, but under cooler conditions
the females may live for several months. In areas of moderate climate, adults and larvae may
be found in every month of the year, but in areas with cold winters this species usually passes
the winter as hibernating females in protected natural or artificial shelters such as cellars,
outbuildings, wood piles, caves, culverts, etc. Mating may take place in conjunction with the
male swarms.

Adult Flight Range
This species is capable of traveling 1-2 miles to seek a host, but is most commonly found near
its aquatic habitat. The maximum recorded flight range is less than ten miles.

Adult Feeding

Female foul water mosquitoes seem to prefer feeding on birds, but on occasion will feed on
livestock and humans. Males feed on nectar and plant juices. Females may also feed on plant
juices, but usually must have a blood meal in order to develop their eggs. Nighttime is the peak
feeding time for females of this species.

Eggs and Larvae

An adult female lays about 150-200 eggs in clusters called rafts, which float on the surface of
the water until they hatch in about one to two days. The female usually prefers laying eggs in
standing, polluted water such as sewage, street drainage, industrial wastes, dairy ponds, log
ponds and backyard sources such as unused swimming pools, fouled ornamental ponds,
cooler drain-water, and water in containers. A wide variety of other water sources may also be
infested with the aquatic stages of this common mosquito.
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FLOODWATER MOSQUITO

Disease Vector

Foul Water Mosquitoes do occasionally create domestic, industrial and agricultural pest
problems when they are present in large numbers. Although Western Equine Encephalitis and
St. Louis Encephalitis have been isolated from natural populations of these mosquitoes, their
reluctance to bite humans reduces their efficiency as disease carriers. This species has
recently been identified as a carrier of West Nile Virus, a mosquito-borne disease that is rapidly
spreading across the United States.

Life Cycle

Foul Water Mosquitoes have four life stages: egg, larva, pupa, and adult. The immature stages
need standing water to complete their life cycle. After an adult female lays her eggs they hatch
into larvae (wrigglers), which feed on small organic particles and microorganisms in the water.

Feeding occurs when they hang from the water's surface by the tip of their tail (siphon) or by
browsing along the bottom of their habitat. Because they are air breathing organisms they must
return to the water's surface to breathe. About one to two weeks are required for larval
development. At the end of the larval stage, the mosquito molts and becomes the aquatic pupa
(tumbler).

The pupa is active only if disturbed, for this is the resting stage where the larval form is
transformed into the adult. This takes about two days during which time feeding does not occur.
When the transformation is completed, the new adult splits the pupal skin and emerges. Under
optimum conditions, development from egg to adult takes about a week.

However, all mosquito developmental times are dependent on the temperature and nutrients
of the water in which they mature. Where possible, the best approach is to prevent mosquitoes
from breeding by eliminating or modifying breeding sites. This can be accomplished best by
eliminating containers which are capable of holding water. Where breeding sites exist in
standing or slow-moving water, corrective action to permanently eliminate them by such means
as filling, pumping, ditching or draining is recommended. Close coordination with your local
mosquito abatement district and environmental regulatory authorities is recommended.
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Inland Floodwater Mosquito (Aedes vexans)

They are opportunistic feeders, taking blood meals from a variety of animals as available, but
apparently preferring larger mammals, including cattle, horses, deer, and humans when
present.

The name “vexans” is from the Latin word “vexare” meaning to annoy, torment, or harass. In
many parts of the world, this species is a major nuisance, the females biting in the evening,
peaking in activity an hour or so after sunset. They are opportunistic feeders, taking blood
meals from a variety of animals as available, but apparently preferring larger mammals,
including cattle, horses, deer, and humans when present.

This is a medium sized brown mosquito with v-shaped notches in the upper abdomen scales.
It is one of the most common floodwater mosquitoes and a reported problem species in most
states. They are vicious biters and can harbor many viruses including SLE, WEE, eastern
equine encephalitis (EEE), and La Cross encephalitis (LAC), in addition to WNV.

Eggs are laid in mud and hatch when flooded in the spring or early summer. Several hatches
may occur each season as water levels recede and rise, however the eggs can remain viable
for several years if flooding does not occur.

Larval habitat: Floodwaters, irrigated pastures and other grassland pools
Biting time: dusk through dawn

Preferred host: Birds and mammals

Flight range: 5 to 15 miles from breeding site
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A. vexans is a known vector of Dirofilaria immitis (dog heartworm), myxomatosis (a deadly
rabbit viral disease), and Tahyna virus, a seldom-diagnosed Bunyaviridae virus, which affects
humans in Europe, causing a fever which disappears after 2 days, but afterward can cause
encephalitis or meningitis.

A. vexans is the most common mosquito in Europe, often comprising more than 80% the
European mosquito community. Its abundance depends upon availability of floodwater pools.

In summer, up to 8,000 mosquitoes can be collected per trap per night. A. vexans exhibited
significantly higher transmission rates of Zika virus than A. aegypti, and its wide geographic
distribution, periodic extreme abundance, and aggressive human biting behavior increase its
potential to serve as a Zika virus vector in northern latitudes outside the range of the primary
vectors A. aegypti and A. albopictus.
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Aedes vexans is often one of the first mosquito species that new surveillance technicians learn
to identify — abundant in the trap samples early in the season, very distinctly marked, and easy
to recognize. Against a background of black scales, this mosquito has narrow white bands on
the base of each leg segment, and the base of most abdominal segments is adorned with
white-scaled bands, indented in the middle so that they look like the letter “B” when viewed
sideways.
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Japanese Rockpool Mosquito (Aedes japonicus)
Being a day feeder, it prefers humans and mammals for its blood meal.

Aedes japonicus is an Asian species of mosquito generally found in Japan, Korea, the Ryukyu
Archipelago (Okinawa and associated islands), Taiwan, South China, and Hong Kong. In 1998,
the subspecies Aedes japonicus japonicus was first detected in the United States in New York
and New Jersey. Since that time, Aedes japonicus has been found in six other states: Ohio,
Maryland, Connecticut, Massachusetts, Pennsylvania, and Virginia.

Appearance
The adult female of Aedes japonicus is a medium-sized mosquito of dark- to blackish-brown
appearance, with white scales on the body and legs.

Breeding Areas

Larvae are found in a wide variety of natural and artificial containers, including rock holes and
used tires. Preferred sites usually are shaded and contain water rich in organic matter. The
similarity of breeding habitats used by Aedes japonicus to those of other Aedes species
suggests that the transport of eggs, larvae, and pupae in used tires may be an important
mechanism for introducing the species into previously uninfested areas.

Eggs are resistant to desiccation and can survive several weeks or months under dry
conditions. Aedes japonicus overwinters as eggs in the more northern parts of its range.
However, it is found throughout the winter as larvae as far north as Tokyo (37° N), which is
equal in latitude to Norfolk, Virginia.
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Disease Associations

Although few studies have been done to assess the public and veterinary health importance
of Aedes japonicus, this species is suspected of being a vector of Japanese encephalitis (JE)
virus to swine in northern Japan. Under experimental conditions it has been shown to transmit
JE virus to mice and also to transmit the virus to its progeny through the eggs.

Unpublished studies conducted at the United States Army Medical Research Institute of
Infectious Diseases in Fort Detrick, MD, indicate that Aedes japonicus is also a competent
experimental vector of West Nile virus, a flavivirus closely related to JE and St. Louis
encephalitis viruses.

Behavior

Adult species of Aedes japonicus rest in wooded areas and prefer to bite during the daytime.
In the laboratory, they feed readily on chicks and mice, but not on reptiles or amphibians.
Further studies on Aedes japonicus are needed to more clearly define their feeding
preferences in a variety of situations.

Protection
As with other biting insects, the use of protective clothing (i.e., long-sleeved shirts and long
pants) and insect repellent is recommended to prevent bites.

Key Mosquito in Minnesota

Faced with a new mosquito species that could transmit disease in Minnesota, state health and
mosquito control officials are urging residents to rid their property of water-holding containers.
The Minnesota Department of Health (MDH) and the Metropolitan Mosquito Control District
(MMCD) confirmed that the Japanese rock pool mosquito (Aedes japonicus) is established in
at least five southeastern Minnesota counties. This mosquito could potentially transmit
LaCrosse encephalitis virus (LAC) and West Nile virus (WNV) to humans.

"Spring is the perfect time to take simple steps to prevent mosquito-transmitted disease later
this summer," said David Neitzel, an MDH epidemiologist who specializes in mosquito-borne
diseases. "Several types of disease-carrying mosquitoes use water-holding containers, such
as old tires, buckets, or cans, as breeding sites.

If everyone dumps the water out of these containers and removes them during their spring
yard work, we can reduce the number of mosquitoes that could transmit disease later this
summer."

The Japanese rock pool mosquito, an Asian mosquito that was accidentally imported into this
country, has been steadily moving across the United States since it was first found in New
Jersey in 1998. It was first identified in Minnesota in Scott County in 2007. During 2008, it was
also detected in Dakota, Goodhue, Wabasha and Houston counties. This spring, it was
determined that these mosquitoes' eggs had survived the Minnesota winter. "We suspect that
we will soon find this mosquito in other counties as well," Neitzel said.

Advanced Pest Control©1/13/2020 TLC 246 Toll Free (866) 557-1746



Northern House Mosquito or House Mosquito (Culex pipiens)
It is a vector for diseases, including Japanese encephalitis, amplify the infection in urban
birds.

Common Associate Species: Cx.
restuans, Cs. inornata, An. punctipennis

Culex pipiens, the Northern House
Mosquito has a distribution that roughly
includes the northern half of the United
States. This species’ range begins just
north of Maine, along the Atlantic
seaboard, and extends to the state of
Washington in the west with some ;
extension into southern British Columbia. S ,
The range along the Pacific coast extends T e
into northern California and then east on a o

relatively straight line to North Carolina. MOSQUITO ( culex pipiens)

The species is replaced by Culex

quinquefasciatus, the Southern House Mosquito, in the southern United States with limited
overlap in portions of the Midwest.

This species is medium-sized, brownish with pale bands around the abdominal segments. The
quickly developing larvae may be continuously present spring through fall. Although they occur
in rural environments, they reach their greatest numbers in urban and suburban areas and
readily enter homes. Culex pipiens are known to vector St. Lewis encephalitis (SLE).

Larval Habitats
Nearly anything retaining water, clean or polluted— artificial containers, catch basins, ground
pools, animal waste lagoons, tires, hoof prints, etc.

Biting time: Night
Preferred host: Mostly birds, but will readily bite mammals, including humans
Flight range: 74 to 2 mile from breeding site

Culex pipiens provides the life cycle model for most of the domestic Culex in temperate areas.
Inseminated adult females from the last generation of the season build body fat by feeding on
carbohydrates and enter hibernation in fall. The females pass the winter in diapause and do
not become active during periods of warm winter weather. Hibernating females are common
in basements, outbuildings, and subterranean enclosures. Like Culex restuans, the females
congregate near moisture and move their resting location during the winter to remain in a
humid atmosphere.

Mortality can be extensive during periods of winter drought. Females emerge from hibernation
during May and begin depositing egg rafts in suitable habitat. Populations of this mosquito
usually peak during August, but breeding continues well into September. The adults from the
last generation of the season lose all interest in blood meal hosts but will move in and out of
overwintering sites during periods of mild fall weather. Larvae rarely persist in breeding
habitats after females have entered hibernation.
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Culex pipiens can be found in a fairly wide range of larval habitats, but are generally
associated with water that has a high organic content. The species utilizes temporary ground
water that ranges from mildly to grossly polluted. The species also deposits its eggs in artificial
containers, including tin cans, tires, and any refuse that allows stagnant water to puddle. The
species is decidedly urban and reaches greatest numbers in large urban centers. Catch basins
and storm drains provide ideal habitat for Cx. pipiens. The species becomes particularly
abundant in areas where raw sewage leaks into subterranean drainage systems.

Meat packing plants and slaughter house drainage ponds support high populations of this
species. Culex pipiens can always be collected in the effluent from sewage treatment plants.

Collection

No special techniques are required to collect Cx. pipiens larvae. This species is common in
urban settings and can usually be found in significant numbers in a variety of habitats where
stagnant water collects. Culex pipiens will oviposit readily in buckets containing prepared straw
infusions. Most piles of discarded tires contain a mixture of Cx. pipiens and Cx. restuans in
addition to the tire-breeding Aedes.

Culex pipiens occurs on every continent except Antarctica and is the most widely distributed
mosquito in the world. In North America, two races range north (Cx. pipiens pipiens) and south
(Cx. pipiens quinquefasciatus) of 39°N latitude, about the level of Sacramento. Cx. p. pipiens
lives in the milder coastal climate areas, while Cx. p. quinquefasciatus is found in the warmer
inland valleys.

Culex pipiens' main host is wild birds, but it also feeds freely on a wide variety of warm-
blooded vertebrates, including man. In northern California, it currently plays only a lesser role
as a carrier of human disease, while in southern California and the Gulf Coast region, it is a
major carrier of Saint Louis encephalitis. It is also the best known carrier of West Nile Virus, a
severe encephalitis virus newly arrived in the Americas that is spreading along the eastern
seaboard.

Culex pipiens is a serious pest, called the "house mosquito" because it commonly develops
in small containers around the home. It shows great skill in finding ways to get into the house,
where it feeds on the occupants at night. It also occurs in containers and sumps on farms and
industrial plants, in polluted waters, and will feed out-of-doors at night.

Culex pipiens larvae typically develop best in dirty, stagnant water containing abundant
organic matter, in ground pools and natural and man-made containers. Vector technicians
often find improperly installed or maintained underground septic tanks producing huge
numbers of this species.

The mosquitoes gain entrance thorough cracks in the ground, through poorly fitting or unsealed
covers, or by the vent pipes made for removal of gases. We recommend that all vents be
covered with window screening, preferably aluminum screen, to exclude adults. Polluted
habitats do not generally support a very wide variety of species. Most larval samples from
polluted water sources consist mainly of Cx. pipiens and Cx restuans. Culex pipiens larvae
are easily distinguished from Cx. restuans by the length and shape of the antennae.
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Culex tarsalis is widely distributed in
North America west of the Mississippi
River, between southern Canada and
northern Mexico. It primarily occurs
throughout California, from sea level up
to nearly 10,000 in feet elevation, and is
especially abundant in the Central Valley
and coastal regions, including Marin and
Sonoma Counties.

As its name suggests, C. farsalis has
bands of white scales around the joints
of its tarsi (legs).

There is also a pale band around the center of the proboscis, a line of white scales extending
along the hind tibia and femur, and a series of V-shaped spots made of dark scales on the
underside of each abdominal segment.

This mosquito develops rapidly and produces multiple generations. In the hot summer season,
egg to adult development occurs in as few as four to ten days. A female can lay six or seven
times, with some 300 eggs in a batch. Without control efforts, local populations can reach huge
numbers in a short time.

Culex tarsalis breeds in nearly every freshwater source except treeholes. Larvae are found
in all but the most polluted ground pools.

Summer agricultural irrigation produces an especially favorable environment, with highest
population densities coinciding with the months of most intense irrigation.

During the daytime, adults rest in tree cavities, animal burrows, and artificial habitats like barns,
chicken houses, and culverts. In most areas, they feed equally on birds and mammals,
including man, depending on availability. After years of intense efforts to keep them under
control, vast populations in the central valley have become resistant to nearly all the common
chemical insecticides.

Culex tarsalis is the most important carrier of western equine and Saint Louis encephalitis in
much of the western U.S. It occurs together with wild birds - the natural reservoir of infection,
and the virus is often discovered in field-collected specimens. It is also readily infected after
taking an infected blood meal, and easily transmits the virus during its later blood meals.

The appearance of antibodies against encephalitis virus in the flocks of sentinel chickens kept

in several parts of the state is a signal alarm to the districts to begin quickly and aggressively
reducing Culex tarsalis numbers around populated areas.

Advanced Pest Control©1/13/2020 TLC 249 Toll Free (866) 557-1746



Ny
BLUNT ROUNDED <))

N m
TN ST 2
- S

ABDOMEN AL 5>
\\-) J- N = e
LUEK ==

|

N
\
g

PROBOSCIS
WITH WHITE
BAND

FEMUR AND TIBIA
WITH WHITE STRIPE

L4\

WHITE BANDS ON APEX/BASE
OF TARSAL SEGMENTS

Mosquitoes of the Culex tarsalis species have a distinct ring around the proboscis.

Also, they have apical and basal tarsal bands. With 11 species, Culex is one of the largest
genus of mosquitoes. Females of this group have short palpi and a blunt, rather than pointed
abdomen.

Unlike most Ochlerotatus, they tend to have numerous generations in a year. Several hundred
eggs are laid packed together in rafts. A female can lay six or seven times in her forty to fifty-
day life span.

Where does this Mosquito normally lay its Eggs?

¢ In tin cans, buckets, discarded tires and other artificial containers that hold stagnant
water.

¢ Inuntended bird baths, clogged rain gutters and plastic wading pools that hold stagnant
water.

¢ In storm drains and catch basins in urban areas.
® |n septic seepage and other foul water sources above or below ground level.
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Pale Marsh Mosquito (Ochlerotatus dorsalis)
Prefers to feed on large mammals like cattle, horses and man.

Ochlerotatus dorsalis

Ochlerotatus dorsalis' common name comes from its whitish-grey appearance: the abdomen
and wings have intermixed narrow light and dark scales. Sometimes the light scales
predominate. The hind legs have pale white bands overlapping the individual joints. This
mosquito is found in Asia, Europe, and North America.

In California, it occurs along the Pacific coast and in the eastern regions of the state. It breeds
along the edges of bays, marshes and lakes. It is especially frequent in the seasonally flooded
marshes along the edges of the San Francisco and San Pablo Bays.

A strong flyer, Ochlerotatus dorsalis often disperses 20 miles or more from its breeding
sources. Unlike most other local Ochlerotatus, the pale marsh mosquito is active almost year-
around. Females produce continuous broods throughout the spring and summer, with 8 to 12
hatches each year, and the last adults emerging in October.

Pre-adult stages can be as short as 1 to 2 weeks in the warm summer weather. Populations
sometimes build up to huge numbers in brackish marshes subject to prolonged spring flooding.

Ochlerotatus dorsalis is a serious pest mosquito and a secondary vector of the encephalitis
virus. Females prefer to feed on large mammals like cattle and horses (and man) when these
are available.

They are vicious biters, and so aggressive and persistent that livestock tend to move away
from areas where they are numerous.
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Salt Marsh Mosquito, Aedes (Ochlerotatus taeniorynchus)
Salt Marsh Mosquitoes May Live 100 Miles Away.

L

SALT MARSH MOSQUITO

The major salt marsh mosquito, Aedes (Ochlerotatus) taeniorynchus, is known for its fierce
biting plus synchronized egg laying and hatching patterns that produce large swarms. Adult
mosquitoes are small, fragile insects with slender bodies; one pair of narrow wings (tiny scales
are attached to wing veins); and three pairs of long, slender legs. They vary in length from 3/16
to 1/2 inch.

Mosquitoes have an elongate "beak" or piercing proboscis. Eggs are elongate, usually about
1/40-inch-long, and dark brown to black near hatching. Larvae or "wigglers" are filter feeders
that move with an S-shaped motion. Larvae undergo four growth stages called instars before
they molt into the pupa or "tumbler" stage. Pupae are comma-shaped and nonfeeding and
appear to tumble through the water when disturbed.

Where possible, the best approach is to prevent mosquitoes from breeding by eliminating or
modifying breeding sites. This can be accomplished best by eliminating containers which are
capable of holding water. Where breeding sites exist in standing or slow-moving water,
corrective action to permanently eliminate them by such means as filling, pumping, ditching or
draining is recommended.

Close coordination with your local mosquito abatement district and environmental regulatory
authorities is recommended. An important consideration in the practice of mosquito control is
the advisability, whenever possible, to target control operations against immature populations.
These stages are usually concentrated, relatively immobile and therefore occupy minimum
acreage compared with adults, which may rapidly disperse over large areas.
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By targeting the immatures, it is possible to minimize the area treated and often avoid treating
populated areas. Conversely, targeting adult mosquitoes may require highly visible and
extensive applications of adulticides within residential and urban areas.

The adulticides registered for this use are applied at levels 100 to 10,000 times below rates
that would be cause for concern about exposure risk for the general public or the environment.
Nevertheless, achieving good larval control while at the same time minimizing the use of
adulticides is environmentally and client friendly, and appreciated by the public. Most states
have specific regulations governing the decision to apply pesticides for mosquito control.
These usually involve the collection of data that substantiate the need for the application. Thus,
standardized ultra-low-volume (ULV) operation on a fixed schedule is not allowed in most
areas. Each application must be justified by documentation of increased mosquito activity,
such as trap collections, landing or biting counts, telephone complaints, etc.

Mosquito Repellents

The CDC traveler's page on preventing dengue fever suggests using mosquito repellents that
contain DEET (N, N-diethylmetatoluamide, between 20% to 30% concentration, but not more).
It also suggests the following:

1. The mosquito usually bites at dusk and dawn but may bite at any time during the day —
especially indoors, in shady areas, or when the weather is cloudy.

2. The mosquito's preferred breeding areas are in areas of stagnant water, such as flower
vases, uncovered barrels, buckets, and discarded tires, but the most dangerous areas are wet
shower floors and toilet tanks, as they allow the mosquitos to breed in the residence. Research
has shown that certain chemicals emanating from bacteria in water containers stimulate the
female mosquitoes to lay their eggs. They are particularly motivated to lay eggs in water
containers that have the correct amounts of specific fatty acids associated with bacteria
involved in the degradation of leaves and other organic matter in water. The chemicals
associated with the microbial stew are far more stimulating to discerning female mosquitoes
than plain or filtered water in which the bacteria once lived.

3. Wear long-sleeved clothing and long trousers when outdoors during the day and evening.
4. Spray permethrin or DEET repellents on clothing, as mosquitos may bite through thin
clothing.

5. Use mosquito netting over the bed if the bedroom is not air conditioned or screened. For
additional protection, treat the mosquito netting with the insecticide permethrin.

6. Spray permethrin or a similar insecticide in the bedroom before retiring.
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Shaggy-legged"” Gallinipper (Psorophora ciliate)

This creature is aggressive towards humans.

-l

Is the largest blood sucking mosquito in the U.S. Commonly referred to as the "Shaggy-legged"”
Gallinipper. It is easy to identify by its large size and it inflicts a painful bite. Rarely found in
large numbers. The larvae are large and are predacious upon other larvae.

Larval habitat: Breeds in fields, temporary ground pools, and ditches.
Adult habitat: Fields and yards

Biting activity: Anytime of the day when disturbed.

Flight range: 1-2 miles

Not only are these mosquitoes aggressive towards humans and other animals as adults, but
P. ciliata larvae are known for preying on other mosquito species' larvae and even tadpoles.
Campos, Fernandez, and Sy found in their 2004 study that P. ciliata were frequent predators
to the mosquito species Ochlerotatus albifasciatus in Buenos Aires, Argentina and impact the
populations of O. albifasciatus.

Females are aggressive, preferring to feed on large mammals, and are most active during
spring and summer in woodlands or fields during the day or night. They lay eggs either as
single eggs on moist soil, or as an egg raft on top of ephemeral pools of water. Typically,
females in the genus are capable of laying their eggs on dry or damp land to hatch months or
years later, depending on the species.
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Snow Mosquito (Culisetain ornate)
Feeds off of the blood of mammals and birds, prefer to operate in forested areas.

SNOW MOSQUITO

This species also rather large, grayish-brown with broad, pale-scaled wings. The fertilized
females hibernate in winter and emerge during warm spells, even when snow is still on the

ground. It continues to breed throughout spring and summer. Known to vector WEE and is
implicated in WNV.

Larval habitat: often in cold, fairly clean water

Biting time: Dusk through dawn, temperature influenced
Preferred host: Wild and domestic mammals, usually not humans
Flight range: unknown
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Southern House Mosquito (Culex quinquefasciatus)
Vector of lymphatic filariasis and a number of arboviruses including St. Louis encephalitis virus
and West Nile virus.

2002 Dept. Medical Entomology, ICPMR

The Culex pipiens complex is distributed worldwide and has two species formally recognized
in the complex. One of these species is the tropical and subtropical C. quinquefasciatus (the
southern house mosquito), vector of lymphatic filariasis and a number of arboviruses including
St. Louis encephalitis virus and West Nile virus.

The adult Culex quinquefasciatus mosquito is a medium-sized, brown mosquito. The body is
about 3.96 to 4.25 mm long. While the main body is brown, the proboscis, thorax, wings, and
tarsi are darker than the rest of the body. The head is light brown with the lightest portion in
the center.

Mature Culex quinquefasciatus females fly at night to nutrient-rich standing water to lay eggs.
The larvae feed on organic material in the water and require between 5 to 8 days to complete
their development at 30°C.

The larvae pass through four larval instars, and towards the end of the fourth instar they stop
eating and undergo molting to give rise to pupae. After 36 hours (at 27°C) adults emerge. The
exact timing of development can vary depending on temperature. Both males and females take
nectar from plants, but after mating, the females seek a blood meal from mammals or birds.
Ingested blood is necessary for egg development.

A single female can lay up to five rafts of eggs in a lifetime, with each raft containing thousands
of eggs. The exact number varies depending on climatic conditions. It breeds profusely in dirty
water collections, including stagnant drains, cesspools, septic tanks with leaks, borrow pits,
and almost all organic polluted water sources. Under optimum temperature and humidity, the
life cycle will be completed in 7 days, passing through the egg, larva, pupa, and adult stages.

Culex quinquefasciatus mosquitoes transmit zoonotic diseases that affect humans and other
animals. These include St. Louis encephalitis, Western equine encephalitis, and West Nile
fever. Infection occurs during feeding on blood. In southern U.S. it is the primary vector of St.
Louis encephalitis virus.
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Tule Mosquito (Culex erythrothorax)
Vector of West Nile virus, Japanese encephalitis, or St. Louis encephalitis, but also filariasis
and avian malaria.

Culex erythrothorax is a mosquito species that appears in Southern California. It is also
known as the tule mosquito, due to its preference for breeding in tule plants. The species has
a brownish-orange color. It is a confirmed vector of West Nile virus.

Culex is a genus of mosquitoes, several species of which serve as vectors of one or more
important diseases of birds, humans, and other animals. The diseases they vector include
arbovirus infections such as West Nile virus, Japanese encephalitis, or St. Louis encephalitis,
but also filariasis and avian malaria. They occur worldwide except for the extreme northern
parts of the temperate zone, and are the most common form of mosquito encountered in some
major U.S. cities, such as Los Angeles.
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Depending on the species, the adult Culex mosquito may measure from 4—10 mm (0.2-0.4 in).
The adult morphology is typical of flies in the suborder Nematocera with the head, thorax, and
abdomen clearly defined and the two forewings held horizontally over the abdomen when at
rest. As in all Diptera capable of flight, the second pair of wings is reduced and modified into
tiny, inconspicuous halteres.

Formal identification is important in mosquito control, but it is demanding and requires careful
measurements of bodily proportions and noting the presence or absence of various bristles or
other bodily features.

In the field, informal identification is more often important, and the first question as a rule is
whether the mosquito is anopheline or culicine. Given a specimen in good condition, one of
the first things to notice is the length of the maxillary palps. Especially in the female, palps as
long as the proboscis are characteristic of anopheline mosquitoes. Culicine females have short

palps.

Anopheline mosquitoes tend to have dappled or spotted wings, while culicine wings tend to be
clear. Anopheline mosquitoes tend to sit with their heads low and their rear ends raised high,
especially when feeding, while culicine females keep their bodies horizontal.

Anopheline larvae tend to float horizontal at the surface of the water when not in motion,
whereas culicine larvae float with head low and only the siphon at the tail held at the surface.

Life Cycle

The developmental cycle of most species takes about two weeks in warm weather. The
metamorphosis is typical of holometabolism in an insect: the female lays eggs in rafts of as
many as 300 on the water's surface.

Suitable habitats for egg-laying are small bodies of standing fresh water: puddles, pools,
ditches, tin cans, buckets, bottles, and water storage tanks (tree boles are suitable for only a
few species).

The tiny, cigar-shaped, dark brown eggs adhere to each other through adhesion forces, not
any kind of cement, and are easily separated. Eggs hatch only in the presence of water, and
the larvae are obligately aquatic, linear in form, and maintain their position and mostly vertical
attitude in water by movements of their bristly mouthparts. To swim, they lash their bodies back
and forth through the water.

During the larval stage, the insect lives submerged in water and feeds on particles of organic
matter, microscopic organisms or plant material; after several instars it then develops into a
pupa. Unlike the larva, the pupa is comma-shaped. It does not feed, but can swim in rapid
jerking motions to avoid potential predators. It must remain in regular contact with the surface
to breathe, but it must not become desiccated. After 24—48 hours, the pupa ruptures and the
adult emerges from the shed exoskeleton.

Advanced Pest Control©1/13/2020 TLC 260 Toll Free (866) 557-1746



Washino's Willow Pool Mosquitoes (Aedes washinoi)
Aggressive day-biting mosquito.

FRESHWATER MOSQUITO N
(Aedes washinoi)

Washino's Willow Pool Mosquito (Aedes washinoi) is an aggressive day-biting mosquito
commonly found breeding in shallow ground pools and riparian sites dominated by willow or
cottonwood trees. This species has also been found breeding in areas with dense blackberry
thickets.

Washino's Willow Pool Mosquitoes have four life stages: egg, larva, pupa, and adult. The
immature stages need standing water to complete their life cycle. Washino's Willow Pool
Mosquito does occasionally create domestic, industrial and agricultural pest problems when
they are present in large numbers. Although California Encephalitis virus has been isolated
from natural populations of these mosquitoes, no confirmed human cases of mosquito-borne
disease has been linked to this species of mosquito.

Life Cycle

After an adult female lays her eggs they hatch into larvae (wrigglers), which feed on small
organic particles and microorganisms in the water. Feeding occurs when they hang from the
water's surface by the tip of their tail (siphon) or by browsing along the bottom of their habitat.
Because they are air breathing organisms they must return to the water's surface to breathe.

About one to two weeks are required for larval development. At the end of the larval stage, the
mosquito molts and becomes the aquatic pupa (tumbler). The pupa is active only if disturbed,
for this is the resting stage where the larval form is transformed into the adult. This takes about
two days during which time feeding does not occur. When the transformation is completed, the
new adult splits the pupal skin and emerges.
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Adult Daily Activity

Adults emerge during late winter and early spring and can persist through early June. Man-
made canals and natural water ways have sometimes been used by these mosquitoes as a
passage way into local human developments.

Adult Flight Range
Usually stay within one mile of their breeding site. Maximum recorded flight range 1.5 miles.

Adult

Feeding

Females tend to feed during the day and at dusk. Their preferred hosts are humans and large
mammals.

Eggs and Larvae

Eggs are laid in the muddy margins adjacent to the receding water line of the larval habitat and
hatch the following winter when re-flooded. Larvae usually hatch during early winter after
sufficient rainfall has filled their habitat with enough water to submerge the last season and
prior season’s eggs.

Additional hatches of larvae can occur if late winter and early spring rains refill drying larval
sites. Larva of this mosquito also exhibit a late fourth instar diapause and partial synchronous
adult emergence similar to that observed in the Winter Salt Marsh Mosquito (Aedes
squamiger).

Where possible, the best approach is to prevent mosquitoes from breeding by eliminating or
modifying breeding sites. This can be accomplished best by eliminating containers which are
capable of holding water. Where breeding sites exist in standing or slow-moving water,
corrective action to permanently eliminate them by such means as filling, pumping, ditching or
draining is recommended. Close coordination with your local mosquito abatement district and
environmental regulatory authorities is recommended.

An important consideration in the practice of mosquito control is the advisability, whenever
possible, to target control operations against immature populations. These stages are usually
concentrated, relatively immobile and therefore occupy minimum acreage compared with
adults, which may rapidly disperse over large areas.

By targeting the immatures, it is possible to minimize the area treated and often avoid treating
populated areas. Conversely, targeting adult mosquitoes may require highly visible and
extensive applications of adulticides within residential and urban areas. The adulticides
registered for this use are applied at levels 100 to 10,000 times below rates that would be
cause for concern about exposure risk for the general public or the environment.

Nevertheless, achieving good larval control while at the same time minimizing the use of
adulticides is environmentally and client friendly, and appreciated by the public. Most states
have specific regulations governing the decision to apply pesticides for mosquito control.
These usually involve the collection of data that substantiate the need for the application. Thus,
standardized ultra-low-volume (ULV) operation on a fixed schedule is not allowed in most
areas. Each application must be justified by documentation of increased mosquito activity,
such as trap collections, landing or biting counts, telephone complaints, etc.
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Western Encephalitis Mosquito (Culex tarsalis)
Aggressive to humans and Animals, prefers birds.
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This is medium-sized, dark mosquito that has a broad white band across the middle of the
proboscis and the lower leg segments. In addition to being a potential vector of WNV this
species is the most important vector of Western Equine encephalitis (WEE) and SLE.

Larval habitat: Nearly anything retaining water (see Culex pipiens)

Biting time: Most active at nightfall but also through until daylight

Preferred host: Mostly birds, but will readily bite mammals, including humans
Flight range: 5-15 miles

As mosquitoes go, the Western Encephalitis Mosquito is one of the more easily recognizable,
with its distinctive scale patterns. The legs have white banding on each side of the joints, and
the proboscis is adorned with a bright white band of scales in the middle. The purpose of these
bands is unknown, but they may help the mosquito recognize potential same-species mates,
or assist with orientation when flying, perching, and feeding on nectar-rich flowers.

Species in the genus Culex are known as “standing-water” mosquitoes. Unlike their
“floodwater” relatives (such as Aedes vexans) that lay eggs above the water line, standing-
water mosquitoes must lay their eggs directly on the water’s surface. Culex eggs are laid one
at a time, but attached together to form a raft of 100 or more eggs. The structure of the
individual eggs and the way in which they are attached together make the egg raft able to float
on the water surface until they hatch, usually within a couple of days after being laid. These
mosquitoes must have standing water for egg-laying and larval development. In the case of
Culex tarsalis, which is highly opportunistic when it comes to seeking a water source, they
usually occur in natural or man-made swamps, or other semi-permanent waters, often with
high organic content. In the arid regions of the west, such watery habitats were uncommon
prior to large-scale agriculture and urban development, making this species much more
common today than it would have been historically.
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Separating adult females of Culex tarsalis from Culex coronator
Culex tarsalis | Culex coronator

HEAD Proboscis dark-scaled with a X
broad median white band

Proboscis dark-scaled dorsally X
and a broad area of pale or
white scales ventrally

Short palps, dark with white X
scales on the apical and the 3rd
segments

Short, dark palps X

LEGS Hind tarsomeres with distinct X X
basal and apical bands

Anterior surface of fore femur X
and tibia with pale stripe of
scales

ABDOMEN |V-shaped dark-scaled pattern X
on abdominal sterna

Abdominal sterna without dark X
triangles; mostly pale scaled

Mosquito Repellents

The CDC traveler's page on preventing dengue fever suggests using mosquito repellents that
contain DEET (N, N-diethylmetatoluamide, between 20% to 30% concentration, but not more).
It also suggests the following:

1. The mosquito usually bites at dusk and dawn but may bite at any time during the day —
especially indoors, in shady areas, or when the weather is cloudy.

2. The mosquito's preferred breeding areas are in areas of stagnant water, such as flower
vases, uncovered barrels, buckets, and discarded tires, but the most dangerous areas are wet
shower floors and toilet tanks, as they allow the mosquitos to breed in the residence. Research
has shown that certain chemicals emanating from bacteria in water containers stimulate the
female mosquitoes to lay their eggs. They are particularly motivated to lay eggs in water
containers that have the correct amounts of specific fatty acids associated with bacteria
involved in the degradation of leaves and other organic matter in water. The chemicals
associated with the microbial stew are far more stimulating to discerning female mosquitoes
than plain or filtered water in which the bacteria once lived.

3. Wear long-sleeved clothing and long trousers when outdoors during the day and evening.
4. Spray permethrin or DEET repellents on clothing, as mosquitos may bite through thin
clothing.

5. Use mosquito netting over the bed if the bedroom is not air conditioned or screened. For
additional protection, treat the mosquito netting with the insecticide permethrin.

6. Spray permethrin or a similar insecticide in the bedroom before retiring.

Advanced Pest Control©1/13/2020 TLC 264 Toll Free (866) 557-1746



Western Malaria Mosquito (Anopheles freeborni)
Females feed mainly on medium to large mammals like rabbits, deer, cattle or horses, and
they pursue and bite man aggressively.

Anopheles freeborni is the most important malaria vector in California. In our lifetime,
endemic malaria has been eradicated from the U.S. But in our grandparents’ time, it was so
serious that education guidelines called for it to be included in the instructional program in
every primary school.

Today, carrier mosquitoes still occur throughout the state, and hundreds of active infections
are discovered every year in tourists and immigrants from other countries.

Anopheles are easily distinguished from other mosquitoes: their eggs are laid individually and
have small floats on each side; the larvae lack the long breathing tube found in other
mosquitoes; adults have hairs, but no scales on the abdomen and both sexes have palpi as
long as the proboscis. Feeding females assume a distinctive pose with their abdomen pointed
high in the air.

Western malaria mosquitoes occur west of the Rocky Mountains, between southern Canada
and northern Mexico, and from sea level to about 6,000 ft. elevation. The larvae prefer clear,
clean water, in sunlit or partially shaded streams or ponds. They occur abundantly in both
Marin and Sonoma counties, but their highest density is found in the irrigated and seasonally
flooded rice fields of the great central valley, historically the region of California's highest
malaria infection rates.

Advanced Pest Control©1/13/2020 TLC 265 Toll Free (866) 557-1746



Adults migrate in the spring and fall, but most stay within five miles of their larval sites. Like
most Anopheles, they are active during the hours of darkness, and find shelter in hidden places
during the day. Females feed mainly on medium to large mammals like rabbits, deer, cattle or
horses, and they pursue and bite man aggressively.

The blood feeding patterns of Anopheles freeborni Aitken and Culex tarsalis Coquillett were
studied, and the effects of host availability on these patterns were assessed in four different
habitats within a northern California rice agroecosystem. Resting mosquitoes were collected
from June to September of 1991 and 1992. The source of mosquito blood meals was identified
with the modified precipitin test.

/

Anopheles earlei

Anopheles freeborni exhibited a ‘specialized’ (fixed) blood feeding pattern, predominantly (99%
of the time) feeding on mammalian hosts; leporids and bovids were the major hosts, while
equines, suids, and other mammals were minor hosts. Culex tarsalis exhibited a more
‘generalized’ (catholic) blood feeding pattern, taking blood meals from both birds and mammals
at a ratio of 3:1 with Passeriformes being the most fed upon host group.
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Human blood indices were under 3% for both mosquito species, and multiple blood meals
were estimated at less than 2%. The host feeding patterns for both mosquito species differed
among the four (riparian, rice, pasture and mixed) habitats.

The host feeding pattern for C. tarsalis reflected the distribution of both mammalian and avian
hosts available. On the contrary, the host feeding patterns for A. freeborni reflected the
distribution of mammalian but not the available avian hosts. Overall, host availability may be
an important determinant of population size of some mosquito taxa (e.g. A. freeborni) than
others (e.g. C. tarsalis) in rice culture agroecosystems.
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Western Treehole Mosquito (Aedes sierrensis)
Primary vector of Dog Heartworm disease in the Western United States.

WESTERN TREE-HOLE MOSQUITO
(Aedes sierrensis)

Aedes is the best represented mosquito genus in California in the number of species. Many
species in this genus are commonly referred to as floodwater mosquitoes because eggs are
laid in sources that will eventually fill with water. Aedes eggs are laid singly at the edge of
drying substrate. They are resistant to drying out and may require a conditioning period before
hatching. Larvae have a short siphon and hang downward at a 45-degree angle from the water
surface. Adults have a pointed abdomen and rest with their bodies parallel to the surface.
Most Aedes adults readily feed on humans and are aggressive biters. Several species are
capable of transmitting diseases to humans including dengue, yellow fever, chikungunya, and
many others. Aedes sierrensis is the primary vector of dog heartworm in California.

Twenty-seven Aedes species are recognized in California, one of which, Ae. atropalpus, has
only been collected once near Folsom, CA. Two species, Ae. albopictus and Ae. aegypti, are
not included in this total although they have been introduced into California several times. The
most recent introductions occurred in 2011 (Ae. albopictus) and 2013 (Ae. aegypti). Efforts to
eradicate these mosquitoes are ongoing.

The Western Treehole Mosquito (Aedes sierrensis) is brightly marked with white scales which
contrast with its dark body. It also has an unbanded proboscis (beak), white banded tarsi (feet)
and a pointed tipped abdomen. The Western Treehole Mosquito (Aedes sierrensis) received
its name because the immature stages are frequently found in water contained in rot holes of
trees such as oak, laurel, madrone, eucalyptus and other local species.

This mosquito is found in most California counties and is the primary vector of Dog Heartworm
disease in the Western United States. Western Treehole Mosquitoes have four life stages:
egg, larva, pupa, and adult. The immature stages need standing water to complete their life
cycle.

Advanced Pest Control©1/13/2020 TLC 267 Toll Free (866) 557-1746



Western Treehole Mosquitoes are a serious pest problem when they are present in large
numbers. This mosquito is the primary vector of Dog Heartworm Disease in the coastal and
foothill communities of California.

Wrigglers

After an adult female lays her eggs they hatch into larvae (wrigglers), which feed on small
organic particles and microorganisms in the water. Feeding occurs when they hang from the
water's surface by the tip of their tail (siphon) or by browsing along the bottom of their habitat.
Because they are air breathing organisms they must return to the water's surface to breathe.
Larval development varies from ten days to five months depending on weather conditions with
developmental completion occurring around the spring equinox (late March). At the end of the
larval stage, the mosquito molts and becomes the aquatic pupa (tumbler). The pupa is active
only if disturbed, for this is the resting stage where the larval form is transformed into the adult.
This can take four or more days during which time feeding does not occur. When the
transformation is completed, the new adult splits the pupal skin and emerges.

Adult Daily Activity

Adults begin to emerge with the advent of the spring equinox, requiring a 12-hour day length
to trigger emergence. Males tend to hover around potential hosts of the female, seizing her in
flight when she approaches, to mate with her. Male mating swarms also occur in the shaded
areas of this mosquito’s habitat. Adults can live up to several months depending on
temperature, humidity and other climactic factors.

They are frequent pests in residential and recreational areas April through August where large
numbers of trees are present.

Adult Flight Range: This mosquito has a limited flight range staying very close to its breeding
site.

Adult Feeding: Adults feed predominantly on small mammals but will feed on large mammals
and humans when available. Peak feeding activity occurs at dusk, although host feeding does
sometimes occur during the day and night. Treehole Mosquitoes prefer to feed outdoors (but
sometimes enter homes) during the mid-morning and late afternoon. Like all species