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Applying Pesticides Correctly
For Certified Applicators

UGA Pesticide Safety Education Program

Pesticides in the 
Environment

Dr. Mickey Taylor, UGA PSEP Associate Coordinator
(706) 540-4108 mickeyt@uga.edu

Every Pesticide Application Poses 
Some Risk(s) To the Environment

Pesticides in the Environment

This module will help you:

• Understand the environmental consequences of 
pesticide application

• Understand how to prevent drift and runoff

• Identify pesticide-sensitive areas

• Understand how to adjust your methods to 
minimize environmental impact and maximize 
effectiveness
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Label Warnings
Environmental Hazards Section

• EPA requires pesticides be tested to assess their 
potential for harming the environment

– Pesticide characteristics

– Fate of pesticides in the environment

• Off-target movement 

• Degradation pathways

– Impacts on non-target organisms

• EPA makes some products restricted-use due to 
environmental concerns 

The Environment:  
Everything That Surrounds Us

• Air, soil, water, plants, animals, 
people, in/outside buildings

• Sensitivity for beneficial 
organisms, endangered 
species, water, people

• There is significant public 
concern about the effects of 
pesticides on the environment

Protecting Sensitive Areas

• Schools, playgrounds, 
parks, hospitals

• Wildlife refuges, pollinators

• Yards, gardens, crop fields

• Indoors:  homes, offices, 
stores, clinics, restaurants, 
factories, animal facilities

• Endangered/threatened 
species and their habitats

Other Sensitive Sites

• Wetlands & biodiversity nurseries

• Streams, rivers, hillsides, refugia

• Feedlots

• Food preparation areas

• Food storage areas
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Pesticide Movement

• By air

– Vapor, particle, spray drift

• By water

– Surface runoff

– Movement through soil

• By other objects

– Residues on plants and animals

– Equipment, products, supplies

Airborne Pesticide Movement
By wind or air currents (e.g., generated by 

ventilation systems)

Influenced by:
• Droplet or particle size
• Height and direction of release
• Whether the pesticide tends to form 

vapors

Airborne Pesticide Movement by
Spray Drift

• Movement of airborne pesticide 
droplets from the target area

• Check the label for precautions
– Mandatory no-spray buffers
– Spray droplet size requirements
– Wind speed restrictions
– Application volume requirements 
– Aerial application restrictions
– Warnings for sensitive crop or

sites

Spray Drift Factors

1. Applicator’s decisions

2. Equipment set-up

3. Viscosity of spray

– a liquid’s resistance to flow 

4. Weather conditions
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Spray Drift Factors

• Applicator’s decisions 

– Assess what sensitive sites are near the 
application area

• No-spray buffer necessary?  Label instructions?

– Assess weather conditions: air stability, wind 
direction and speed

– Set up equipment with appropriate boom height, 
nozzles, and pressure

– Make final decision: “to spray or not to spray,” 
that is the question!

The Larger the Spray 
Droplet Size

The Less Distance the 
Droplet Drifts

Equipment Set Up: Droplet Size

Spray Drift Factors

• Equipment Set Up
– Nozzle size and pressure set to give an 

appropriate size droplet to reduce drift

• Use nozzles that produce medium and 
coarse droplet sizes

– Smaller orifice = smaller droplet

• Use lower pressures

– Except with certain nozzles

– Drift potential increases as 
distances increase

Spray Drift Factors

• Viscosity of Spray Mix 

– Thickness of spray batch

– Invert emulsions – thick like mayonnaise – low 
drift formulation

– Water-based formulations affected by 
evaporation = temperature & humidity

– Drift-reducing adjuvants may form an increased 
number of larger droplets
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Spray Drift Factors

• Weather Conditions – read the wind

– What’s downwind?
Direction

– How far will it move?
Speed

• 0-3 mph:  
could be very stable with airflow, direction is 
likely variable

• 3-7 mph:
manage for off-target movement downwind

• >7 mph:
carries more material off-target

WSDA

Spray Drift Factors
• Weather Conditions

– Temperature Inversion – air is STABLE with 
minor air flow

• air at ground has cooled (heavier air)

• warm air as risen (lighter air)

Cool Air

Warm Air

 result is stagnant, stable air = inversion
 long distance drift can result from

applications made during inversions

When can a 
temperature 

inversion occur?
• Can occur anytime

• Usually develops at dusk

• May continue through night

• Breaks up when ground 
warms up in morning

• It may appear ideal, but is 
not

Airborne Pesticide Movement by
Vapor Drift

• Certain products volatilize and move with 
airflow off-target under warm weather 
conditions (above 85F)

– Take special care when using herbicides, 
especially non-selective ones

• Check the label for precautions for cut-off 
temperatures

• Select low-volatile formulations
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Airborne Pesticide Movement by
Particle Drift

• Dust applications can drift

• Certain pesticides 
attach to soil 
particles, remain 
active, and can 
blow off-target

• Check the label for soil incorporation 
precautions

Pesticide was applied to road’s edge, not 
the field!

Damage to adjacent field.

Water-borne Pesticide Movement by
Runoff or Leaching

Liquid pesticide is applied, leaked, or spilled 
onto a surface

Water contacts a surface containing 
pesticide residue and can move it offsite

Rainfall           Irrigation          Wash pads

Water-borne Pesticide Movement
• Point-source pollution arises from an identifiable 

point

– Spills and leaks

• Into sewer

• At mix/load sites

• Wash sites 

– Backsiphoning when filling 
sprayer or chemigation 

– Improper handling and 
disposal near water sources

Maintain an 
Air Gap

Point sources of pollution

Water-borne Pesticide Movement

• Non-point Source 
Pollution originates 
from a wide area

– Pesticides can move 
into surface water 
from any number 
of sources

– Commonly blamed for 
contaminated surface and 
ground water
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Water-borne Pesticide Movement by 
Runoff

 Pesticides move in water over soil into 
surface water

 Contaminated ditches flow 
into streams, rivers, ponds, 
lakes, and estuaries

 Surface water used for 
drinking and livestock 
water, irrigation, etc.

Runoff Amount Depends On:

– Grade or slope 
of the area

– Soil texture

– Vegetation

• Soil moisture

• Amount and timing of 
irrigation/rainfall

• Pesticide’s chemical 
characteristics

Movement of pesticide by water 
through soil

Move horizontally to 
nearby roots or vertically 
toward groundwater

Chemical characteristics 
that raise concern are high solubility, 
low adsorption, & persistence

Water-borne Pesticide Movement 
by Leaching

Leaching Depends On…

• Geology – how permeable is the soil?

• Soil texture and structure

– Sandy: fast percolation, few binding sites

– Silt, clay or organic matter: slower 
percolations and many binding sites

• Depth to groundwater: a shallow water 
table poses a concern

• Amount and timing of rainfall or irrigation
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Pesticide Movement by 
Other Objects

Objects, plants, or animals (including humans) that 
move or are moved offsite

• Adhere to …
– shoes or clothing

– machinery & equipment

– blowing debris (leaves, grass clippings)

• Remain on treated products, taken offsite for sale 
(container plants, mulch / pine straw)

Protect Non-target Organisms

• Plants

• Bees, other pollinators

• Other beneficial 
insects

• Fish and other wildlife

• Humans

Plants Can Be Nontarget 
Organisms!

• Herbicides are the primary cause of non-
target plant injury

• Phytotoxicity: plant injury from a chemical 
application

• Symptoms of pesticide 
injury are similar to other 
problems

• Read the label
• Avoid drift!

Phytotoxicity to Spruce from 
Horticultural Oil application

Protect Bees and Other Pollinators

• Do not apply toxic pesticides if 
there are blooming plants in target 
area or in nearby areas

• Mow cover blooming 
crops and weeds 

• Reduce drift

• Apply early or late 
when bees are not 
foraging
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Protect Bees and Other Pollinators

• Select pesticides least harmful to bees

– Use low hazard formulations, avoid 
microencapsulated formulations, dusts 
and powders

– Check the label for toxicity

– Spot treat if appropriate

• Cooperate with beekeepers!

Protect Beneficial Insects

• Recognize beneficial 
insects

• Valuable allies in pest 
management

• Minimize insecticide 
usage

• Use selective 
insecticides or least 
toxic insecticides

Protect Fish

Keep pesticides from entering surface waters

• Fish kills may result 
from pesticide 
pollution

• Manage spills, drift, 
runoff, leaching

• Dispose of wastes properly

Protect Livestock and Wildlife

• Bird and mammal kills can result from…

– ingestion of granules, baits 
or treated seed

– direct exposure to spray

– consumption of treated food

– drinking contaminated water

• Secondary poisoning:  feeding on pesticide-
contaminated prey (raptors & scavengers)
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Summary
• You’ve learned:  how the pesticides you use 

might move in the environment

• How to reduce drift by applying at right time, 
in right place, with right technique

• How pesticides can leave the target site by 
air, water, or physical objects

• To protect non-target organisms, beneficials, 
livestock and wildlife, and humans

• About the need to protect sensitive areas 
with informed decision-making

So, You Have a Pesticide 
Business …

• Do you have a professional image?

• How do your people respond to questions on 
the job?

Public and Customer 
Communication

 Create a positive 
professional image 

 Communicate what 
you are doing

 Stay current in pesticide 
issues and IPM

 Avoid troublesome phrases when 
communicating

Avoid Phrases Such as These

harmless

natural

safe for 
children 
and pets

environmentally

friendly

EPA-approved

safe or safer

state-approved



2/28/2017

11

Explain to the Customer
“what” and “why”

• What needs to be done to manage pest 
problem

• Educate customer on pest and why they 
have a problem

• Explain your product selection, application 
technique, and anticipated results

How to Answer 
Consumer Questions

• Be prepared

• Company training exercises

– Role-playing

• Copies of pesticide labels, 
SDSs, application records

• Admit when you don’t know 
the answer, don’t lie

Pesticide Application Posting

Worker Protection Standard

 Georgia-specific requirements 

Typically parks, schools, golf 
courses and residential

This landscape has been 
treated by Landscape Pros

For more information call
(000) 444-6666

Be & Look Professional!



2/28/2017

12

Information Resources

National Poison Control Center
1-800-222-1222

National Pesticide Information 
Center (NPIC)
1-800-858-7378

http://npic.orst.edu

University of Georgia Web 
Resources

• UGA Pest Management Handbook 
http://www.ent.uga.edu/pest-management/

• UGA Urban Agriculture Center 
www.gaurbanag.org

• Georgia Weather Monitoring 
www.georgiaweather.net


