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What is a pesticide 
• Any substance or mixture of substances intended for 

preventing, destroying, repelling, or mitigating any pest.

• Any substance or mixture of substances intended for use as a 
plant regulator, defoliant, or desiccant.

• Any nitrogen stabilizer.

• A product is likely to be a pesticide if the labeling or 
advertising:

• Makes a claim to prevent, kill, destroy, mitigate, remove, 
repel or any other similar action against any pest.

• Indirectly states or implies an action against a pest.
• Draws a comparison to a pesticide.
• Pictures a pest on the label.



Not considered pesticides

• Drugs used to control the diseases of humans or animals, which 
are regulated by the FDA

• Fertilizers and soil nutrients 

• Certain low-risk substances such as cedar chips, garlic and mint 
oil are exempted from regulation by EPA (requires license)

• 25b classification requires no signal word (mostly food-safe 
compounds) 

• Oils like cedar, clove, cottonseed, garlic, linseed, mint, 
rosemary, thyme 

• Pest control devices (i.e., mousetraps) are not pesticides, but 
subject to labeling requirements



What is Pesticide 
Toxicity and Exposure? 
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What is 
Risk?

ACTUARIAL: A measure of the probability and 
severity of an adverse effect.

LEGAL: The probability or chance that a 
particular hazard will lead to injury.

BUSINESS: The probability of loss resulting from 
inadequate or failed internal processes.

MILITARY: The probability or chance that a 
particular threat will exploit a particular 
vulnerability.



Defining Risk

Reduce risk by reducing your exposure…Read the label!

Toxicity Exposure

Hazard



Risk Expressed 
as Cost

Threat

Vulnerability 

Assets/Cost 

Risk 



Categories of 
Risk

Legal risk 
Compliance 
enforcement 
(prosecution)
Liability (litigation)

Financial risk Assets (loss of money)
Liability (debits)

Market risk
Loss of sales
Loss of profit (reduced 
margin, bottom line)

Technology risk
Breakdown (down time)
Disruption (interruption 
of activity)



Factors That Increase Risk

• Toxicity
• chemicals
• physical conditions
• human health factors 

• Exposure (handler)
• mixing/loading
• application
• cleanup
• storage/transport
• disposal

• Exposure (workers/public)
• entering treated areas
• movement off site
• transport
• mix/load/storage sites
• disposal
• spills 
• exposure to treated crops



Laws to Reduce Risk

• U. S. Laws
• FFDCA 1908
• FIFRA 1947

• updated several times 
• OSHA 1973
• ESA 1973
• RCRA 1973
• SARA Title III
• CWA 1974
• SDWA 1975
• 40 CFR 170-171
• FQPA 1996
• Patriot Act 2001
• FMSA 2015

• Texas Laws
• Pesticide Law 1899
• Herbicide Law 
• Clean Air Act
• Clean Water Act
• Solid Waste Disposal
• OSHA
• TX Health Code
• TX Occupational Code
• TX Admin. Code
• Public Information Act 1993



Areas Where Applicators Can Reduce Risk

• Pesticide Toxicity
• least toxic pesticides
• non-chemical alternatives
• rate, dilution, formulation

• Exposure (handler)
• use PPE
• use of advanced packaging 

systems 
• implement advanced handling 

systems

• Exposure (workers/public)
• control access
• control runoff/leaching/drift
• change transportation factors
• mix/load/storage sites
• minimize waste
• be prepared to handle spills 
• avoid harvesting
• Best Management Practices –

SOPs 



Common Signs
and Symptoms 
of Pesticide 
Poisoning 

• Eye irritation

• Nose and throat pain
• Skin rash

• Dizziness

• Headache
• Muscle aches or cramps

• Exhaustion

• Nausea
• Diarrhea

• Chest pain

• Breathing difficulties
• Blurred vision

• Excessive salivation or 
drooling

• Very small, pinpoint 
pupils

• Lack of muscle control

• Convulsions or seizures

• Unconsciousness



The Type 
and Severity 
of Symptoms 
Depend on:

The Pesticide

The Route of Exposure

The Length of Exposure

How Often you are Exposed

Age of the Person 

Health of the Person



Not all pesticides are 
equally toxic!
• First rule of toxicology: The dose makes the 

poison 
• All things are poison, and nothing is 

without poison; only the dose permits 
something not to be poisonous.
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How insecticides work:
Modes of action

• Nervous system poisons
• Acts on the nerve

• Metabolic inhibitors
• Affect ability of target to 

process food

• Hormone mimics
• Disrupt normal growth & 

reproduction

• Physical poisons
• Physically damage insect

• Repellents & attractants



Mode of Action 
Classification
• All products have been assigned to groups based 

on their mode of action:

• i.e. pyrethroids are Group 3; Neonicotinoids 
are Group 4A, Spinosad is Group 5, Diamides 
are Group 28 

• Product labels include the number corresponding 
to the mode of action group.

• The aim is to help product users make better 
decisions such as product rotations or tank mixing. 



Commonly used L&O
pesticides 1950-1970

• Organo-chlorines
• DDT
• chlordane
• lindane
• heptachlor
• dicofol (Kelthane®)
• methoxychlor

• Organophosphates
• malathion
• diazinon 
• chlorpyrifos (Dursban®)
• trichlorfon (Dylox®)
• dimethoate (Cygon®)

• Carbamates
• carbaryl (Sevin®)



Other insecticides 
in use 1950-1970

• Botanicals
• pyrethrum
• nicotine sulfate

• Dormant oils
• non-nerve toxin



Insect nervous system

Very quick movement to 
nerve cord

Toxins absorbed by cuticle 
and taken into blood

Nerve cord located on 
bottom of body



Some modern insecticide 
classes

• botanicals 
• pyrethroids
• carbamates 
• nicotinoids
• fiproles
• pyridazinones
• juvenile hormone analogs
• chitin synthesis inhibitors
• avermectins
• spinosyns
• oils
• others

42 distinct insecticide 
groups and subgroups 
based on modes of action



Why is knowing about 
insecticide classes important? 

• Aids in remembering insecticide characteristics and efficacy 
ratings

• Helps in resistance management
• compounds in a given group usually share a common 

mode of action
• pesticide rotation only worthwhile if rotation is made 

among different insecticide classes (groups)



Organic vs. 
Synthetic

• Organic pesticides include products 
derived from natural sources

• Synthetic pesticides are human-
produced



Poison ivy

Are organic products inherently safe?
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Low impact 
pesticides

• Contact or short-lived 
insecticides

• Insect growth regulators IGR
• Baits
• Microbial based products
• Other insecticides with low 

toxicity to beneficials and 
humans



Some terms

• Contact - you get what you hit

• Residual - continues to kill on 
surfaces after dry

• Systemic - refers to water soluble 
insecticides that are taken up in 
plant’s phloem system

• Translaminar - some movement into 
leaf, controlling insects on inside of 
leaf or on leaf undersides
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Pesticide 
Labeling

Read the label
before you buy/sell 

the product
before you use the 

product
before you dispose 

of the product

The label is the law!

Most important source of information 
about a pesticide



Pesticide Labels may be extensive documents or 
text printed directly on the pesticide container



Legal 
considerations

• Use of any pesticide inconsistent with 
its label  is prohibited by federal and 
state law

• Deliberate violations of the label can 
result in heavy fines, imprisonment, or 
both



Every Label Will Have This 
Information 

• Trade name

• Ingredients

• Manufacturer name and 
address 

• EPA Establishment No 

• EPA Registration No.

• Special consideration

• Directions for use

• Child Warning Statement

• Front panel precautionary 
statements

• Statement of Practical 
Treatment 
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Hazard Communication Safety Data Sheets

• Section 1, Identification includes product identifier; manufacturer or distributor name, address, 
phone number; emergency phone number; recommended use; restrictions on use.

• Section 2, Hazard(s) identification includes all hazards regarding the chemical; required label 
elements.

• Section 3, Composition/information on ingredients includes information on chemical 
ingredients; trade secret claims.

• Section 4, First-aid measures includes important symptoms/effects, acute, delayed; required 
treatment.

• Section 5, Fire-fighting measures lists suitable extinguishing techniques, equipment; chemical 
hazards from fire.

• Section 6, Accidental release measures lists emergency procedures; protective equipment; 
proper methods of containment and cleanup.



Hazard Communication Safety Data Sheets

• Section 7, Handling and storage lists precautions for safe handling and storage, including 
incompatibilities.

• Section 8, Exposure controls/personal protection lists OSHA’s Permissible Exposure 
Limits (PELs); ACGIH Threshold Limit Values (TLVs); and any other exposure limit used or 
recommended by the chemical manufacturer, importer, or employer preparing the SDS 
where available as well as appropriate engineering controls; personal protective 
equipment (PPE).

• Section 9, Physical and chemical properties lists the chemical's characteristics.
• Section 10, Stability and reactivity lists chemical stability and possibility of hazardous 

reactions.
• Section 11, Toxicological information includes routes of exposure; related symptoms, 

acute and chronic effects; numerical measures of toxicity



Other Info 
• Section 12, Ecological information*

Section 13, Disposal considerations*
Section 14, Transport information*
Section 15, Regulatory information*

• Section 16, Other information, includes the date of 
preparation or last revision.

• Employers must ensure that SDSs are readily accessible 
to employees.



Let’s Review Common Types of Products 



Pyrethroid Products  
All outdoor applications must be limited to spot or crack and crevice treatments 
only, except for the following permitted uses:

1. Treatment of soil or vegetation around structures;

2. Applications to lawns, turf, and other vegetation;

3. Applications to the side of a building, up to a maximum height of 3 feet above 
grade;

4. Applications to underside of eaves or soffits, and covered doors and windows;

5. A pin stream application, defined as one inch wide, or less; and

6. Applications made through the use of a coarse, low-pressure spray to only 
those portions of surfaces that are directly above bare soil, lawn, turf, mulch 
or other vegetation, as listed on this label, and not over an impervious 
surface, drainage or other condition that could result in runoff into storm 
drains, drainage ditches, gutters, or surface waters, in order to control 
occasional invaders or congregating pests.



Pyrethroid label 
changes – Granular 

Requirements for Granular Formulations 
labeled or intended for outdoor uses:

• Apply this product directly to the lawn 
or garden area. Water treated area as 
directed on this label. Do not water to 
the point of run-off

• Do not make applications during rain.



Pyrethroid label changes –
Liquid, RTU

Requirements for Liquid, Dust, and Ready-to-Use 
Formulations products labeled or intended for outdoor 
residential uses:

• Do not water the treated area to the point of run-off.
• Do not make applications during rain, frozen, and/or 

extreme wet areas
• Don’t treat within 10’ of storm drains
• Don’t treat within 25’ to aquatic habitats 



Pyrethroid label 
changes

Additional Application Restrictions For General Outdoor 
Surface and Space Sprays, except for outdoor fogging 
devices:

• All outdoor applications must be limited to spot or crack-
and-crevice treatments only, except for the following 
permitted uses:

• Treatment to soil or vegetation around structures;
• Applications to lawns, turf, and other vegetation;
• Applications to building foundations, up to a 

maximum height of 3 ft.



Neonics
Pollinators Beware





Pollinator 
Protection Box



Worker 
Protection

• Agricultural Worker
• Work in treated fields or 

Greenhouses
• Agricultural activities

• Propagates plants, 
cuts turf 

• Exposed to pesticide 
residues

• DO NOT HANDLE 
PESTICIDES

• Pesticide Handler
• Mix, load, apply 

pesticides
• Includes herbicides, 

granular baits, 
fungicides, 
defoliants, etc.  

• Fix application equipment 
• YES! Mechanics 

MAY BE handlers
• Must be 18 years old



Resistance Management 



Difference 
between an 

indoor 
application 

and outdoor 
application



Glyphosate







2, 4-D 
Amine 

Selective 
Weed Killer 



Personal Protective 
Equipment (PPE) 



SPRAY DRIFT 
MANAGEMENT

A variety of factors including weather conditions (e.g., wind direction, wind 
speed, temperatures, relative humidity) and method of application (e.g., ground, 
aerial, airblast, chemigation) can influence pesticide drift. The applicator must 
evaluate all factors and make appropriate adjustments when applying this product.
Droplet Size
• When applying sprays that contain 2,4-D as the sole active ingredient, or when 

applying sprays that contain 2,4-D mixed with active ingredients that require a 
Coarse or coarser spray, apply only as a Coarse or coarser spray (ASAE Standard 
572) or a volume mean diameter of 385 microns or greater for spinning 
atomizer nozzles.

• When applying sprays that contain 2,4-D mixed with other active ingredients 
that require a medium or more fine spray, apply only as a Medium or coarser 
spray (ASAE standard 572) or a volume mean diameter of 300 microns or greater 
for spinning atomizer nozzles

Wind Speed
• Do not apply at wind speeds greater than 15 mph. Only apply this product if the 

wind direction favors on-target deposition and there are not sensitive areas 
(including, but not limited to, residential areas, bodies of water, known habitat 
for nontarget species, nontarget crops) within 250 feet downwind. If applying a 
Medium spray, leave one swath unsprayed at the downwind edge of the field.

Temperature Inversions
• If applying at wind speeds less than 3 mph, the applicator must determine if: a) 

conditions of temperature inversion exist, or b) stable atmospheric conditions 
exist at or below nozzle height. Do not make applications into areas of 
temperature inversions or stable atmospheric conditions.

Susceptible Plants
• Do not apply under circumstances where spray drift may occur to food, forage, 

or other plantings that might be damaged or crops thereof rendered unfit for 
sale, use or consumption. Susceptible crops include, but are not limited to, 
cotton, okra, flowers, grapes (in growing stage), fruit trees (foliage), soybeans 
(vegetative stage), ornamentals, sunflowers, tomatoes, beans, and other 
vegetables, or tobacco. 

• Small amounts of spray drift that might not be visible may injure susceptible 
broadleaf plants.



Protections 
During 

Applications:
Outdoor 

Production
Keep 
out

Agricultural employers must keep workers and 
other persons out of application exclusion zones 
(AEZs) {area being sprayed/treated}

Leave
If you see drift contacting non applicators, have 
them leave the area immediately and wash up 
as soon as is practical

Watch 
Drift

Drift can result in contact that can make you ill 
or contaminate your clothes worn home



Rules Meant to Inform You and Others 

Pesticide safety training

Trainer requirements/ Training material requirements

Posted pesticide safety information

Pesticide application recordkeeping

Pesticide application notification requirements



Thank You 
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