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After you complete your study
of this unit, you should be able to:
#@ Explain the meaning of the
word “environment.”

@ Distinguish between point-
sources and non-point-sources of
environmental contamination by
pesticides.

# List factors you should consider
when you accidentally or inten-
tionally releasc a pesticide into the
environment.

Learning Objectives

8 Explain why sensitive areas are
important considerations [or
pesticide handlers.

B Name the routes by which
pesticides can move offsite into
the environment.

@ Describe factors that influence
whether pesticides will move
offsite in the air.

- Applying Pesticides Correctly

m Describe factors that influence
whether pesticides will move
offsite in walter.

B Describe ways that pesticides
move offsite in or on objects,
plants, or animals.

® Recognize that nontarget
plants and animals can be
harmed by both pesticides and
pesticide residues.

® Describe harmtul effects that
pesticides can have on surfaces.




he environment is every-
thing that is around us. It includes
nol only the natural elements that
the word “environment™ most
often brings to mind, but also
people and the manmade compo-
nents of our world. Neither 1s the
environment limited to the out-
doors — it also includes the
indoor areas in which we live and
work.

The envirenment, then, is much
more than the oceans and the
ozone taver, It is air, soil. water,
plants, animals, houses, restau-
rants, office butldings. and facto-
ries and all that they contain.
Anyone who uses a pesticide —
indoors or outdoors, in a ¢ity or in
the country — must consider how
that pesticide will affect the
environment,

The user must ask two ques-
tions:
® How will this pesticide affect
the immediate environment at the
site where it is being used?
® What are the dangers that the
pesticide will move out of the use
site and causc harm to other parts
of the environment?

Pesticides can harm all types of
environments if they are not used
correctly.

Responsible pesticide users
know and follow good practices
that achieve effective pest
control with very little risk of
environmental damage.

Pesticide product labelhing
statements are intended to alert
you 1o particular environmental
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concerns that a pesticide product
poses. Use good judgmenit, too.
The tack of a particular precau-
tionary statement does not neces-
sarity mean that the product poses
no hazard to the environment.

Both the public and the Envi-
ronmental Protection Agency
(EPA) are becoming mnerecasingly
concerned about harmful effects
on the environment from the use
of pesticides. As a result. EPA s
looking closely at environmental
cffects as it considers new applica-
tions for registration, and it also is
taking another look at existing
pesticide registrations. Hazards to
humans had been the primary
reason for EPA 1o classify a
pesticide as a restricted-use
product. Now, more and more
pesticide tabels 115t environmental
effects, such as contamination of
ground water or toxicity to birds
or aquatic invertebrate animals, as
a reason for resiriction.

Sources of
Contamination

When environmental contami-
nation occurs, it is the result of
either point-source or non-point-
source pollution. Point-source
pollution comes from a specific,
identifiable place (point). A




pesticide spill that moves into a
slorm sewer 1s an example of
point-source pollution, Non-point-
source pollution comes from a
wide arca. The movement of
pesticides into streams after
hroadcast applications s an
example ol non-point-source
poltlution,

Non-point-source pollution
from pesticide applications is the
source that has most commonly
been blamed for pesticide con-
tamination in the outdoor environ-
ment. But more and more studics
are revealing that, in fact, much
environmental contamenation does
not result from non-point-source
pollution. Contamination also
results from point sources, such
as:

B wash water and spills produced
at cquipment cleanup sites,

B improper disposal of containers,

water from rinsing containers, and
excess pesticides,
m pesticide storage sites where
leaks and spills are not correctly
cleaned up. and
B spills that cccur while mixing
concentrates or loading pesticides
into application equipment.
These kinds of tasks are
involved with nearly every
pesticide use, whether the
pesticide is applied outdoors or
in or around an enclosed struc-
ture,

As a peslicide handler, espe-
cially if you use and supervise the
use of restricted-use pesticides,
you must become aware of the
potential for environmental
contamination during every phase
of your pesticide operation. Many
pesticide uses are restricted
because of environmental con-
cerns. Whenever you release a
pesticide nto the environment —
whether intentionally or acciden-
tally — consider:

& whether there are sensitive areas
in the environment at the pesticide
use site that might be harmed by
contact with the pesticide,

® whether there are sensitive
offsite areas near the use site that
might harmed by contact with the
pesticide,

& whether there are conditions in
the environment at the pesticide
use site that might cause the
pesticide to move offsite, and

® whether vou need to change any
factors in your application or in
the pesticide use site to reduce the
risk of environmental contamina-
tion.

Sensitive Areas

Sensitive arcas are sites or
Hving things that are easily injured
by a pesticide.

Sensitive areas outdoors
include:

g arcas where ground water is
near the surface or easily accessed
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{wells, sinkholes, porous soil,
etc.),

® arcas in or near surface waler,
® areas near schools, playgrounds,
hospitals, and other institutions,
® arcas near the habitats of
endangered species.

B areas near apiaries (honeybee
sites), wildlife refuges, or parks,
and

E arcas ncar ornamental gardens,
food or feed crops, or other
sensitive plantings,

Sensitive areas indoors include:
B arcas where people — espe-
cially children, pregnant women,
the elderly, or the sick — live,
work, or are cared for,

@ arcas where food or feed is
processed, prepared, stored, or
served,

B areas where domestic or con-
fined animals live, eat, or are
otherwise cared for, and

| arcas where ornamental or other
sensitive plantings are grown or
maintained.

Sometimes pesticides must be
deliberately applied 10 a sensitive
area to control a pest. These
applications should be performed
by persons who arc well trained
about how to avoid causing injury
in such areas.

At other times, the sensitive
arca is part of a larger target site.
Whenever possible, take special
precautions to avoid direct appli-
cation to the sensitive area. For
example, leaving an untreated
buffer zone around sensitive areas



is often a practical way to avoid
contaminating them.

In still other nstances, the
sensilive area may be near a site
that 1s used for application,
mixing/loading. storage, disposal,
or equipment washing, The
pesticide users must take precau-
tions 1o avoid accidental contami-
nation of the sensitive arca. For
example, a permanent site for
mixing/loading or equipment
washing could be equipped with a
collection pad or tray to catch and
contain leaks, spills, or waste
water.

Typical pesticide labeling
stalermnents that alert you o these
concerns include:

Do not use in hospital patient
quarters.

Remave all animals from building
prior to treatment and keep
animals our until sprav has dried.

Applications prohibited in areas
where food s held, processed,
prepared or served.

Do not use airound home gardens,
schaols, recreational parks, or
playgrounds.

In living areas, make applicarions
o such a manner as ro avold
depasits on exposed surfaces or

introducing the material into the
air.

Do nor use in or around resi-
dences.

Pesticide Movement

Pesticides that move away from
the release site may cause environ-
mental contamination. Pesticides
move away {rom the release site
both indoors and outdoors and
may cause harm n both environ-
ments, Pesticides move in several
ways, including:

# in air, through wind or through
air currents generated by ventila-
tion systems,

B in water, through runoff or
leaching,

B on orin objects, plants, or
animals {including humans) that
move or are moved offsite.

Air

Pesticide movement away from
the release site in the air is usually
called drift. Pesticide particles,
dusts, spray droplets, and vapors
all may be carried offsite in the
air. Peaple who mix, load, and
apply pesticides outdoors usually
are aware of the ease with which
pesticides drift offsite. People who
handle pesticides indoors may not
realize how casily some pesticides
move effsite in the air currents
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created by ventilation systems and
by forced-air heating and cooling
systems.

Particles and droplets

Lightweight particles, such as
dusts and wettable powders, are
easily carried by moving air.
Granules and pellets are much
heavier and tend to settle out of air
quickly. Small spray droplets also
are easily carried in air currents,
High-pressure and fine nozzles
produce very small spray droplets
that are very likely to drift. Lower
pressure and coarse nozzles
produce larger droplets with less
drift potential.

The likelihood that pesticide
particles and spray droplets will
drift offsite depends partly on the
way they are released. Pesticides
released close to the ground or
floor are not as likely to be caught
up in air currents as those released
from a greater height. Pesticides
applied in an upward direction or
from an aircraft are the most likely
to be carried on air currents.

Vapors

Pesticide vapors move about
casily i air. Fumigant pesticides
are intended to form a vapor when
they are released. Persons using
fumigants must take precautions to
make sure the fumigant remains in
a sealed container until it is
reteased into the application site,
which also must be sealed to
prevent the vapor from escaping.
Some nonfumigant pesticides also
can vaporize and escape into the
air. The labeling of volatile
pesticides often includes warning
statements that the pesticide
handler should heed. Any time
you release a volatile pesticide in
an enclosed area, consider the
hazards not only to yourself and to
fellow workers, but also to people,
animals, and plants that are in or
near the release site or that may




enter the area soon after the
release.

Typical pesticide labeling
staterments that alert you to avoid
drift include:

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

Da nor allow drift onto plants
intended for food or feed.

Drift from treated areas may be
hazardous to aguatic organisms in
neighboring areas.

Water

Pesticide particles and liquids
may be carried offsite in water.

Pesticides can enter water through:

= drift, leaching, and runoff from
nearby applications,

m spills, leaks. and back-siphon-
ing from nearby mixing. loading,
storage, and equipment cleanup
sites, and

# improper disposal ol pesticides,
rinsates, and containers.

Most pesticide movement in waler
is across the treated surface
(runoff) or downward from the
surface (leaching). Runoff and
leaching may occur when:

m too much liquid pesticide is
applied, leaked. or spilled onto a
surface, or

B 100 much rainwater, irrigation
water. or other water gets onto a
surface containing pesticide
residue.

Runoff water in the outdoor
environmentl may travel into
drainage ditches, streams, ponds,
or other surface water where the
pesticides can be carried great
distances offsite. Pesticides that
leach downward through the soil
in the outdoor environment

sometlimes reach the ground waler.

Runoff water in the indoor
environment may get into domes-
tic water systems and from there
mnto surface water and ground
water. Runoff can flow into floor
drains or other drains and into the
waler system. Sometimes a
careless pesticide handler washes
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pesticide down a sink drain and
into the water system.

Some pesticides can leach
downwards in indoor environ-
ments. In a greenhouse, for
example, pesticides may leach
through the soil or other planting
mcdium to floors or benches
below. Some pesticides used
indoors may be absorbed into
carpets, wood, and other porous
surfaces and remain trapped for a
long time.

Typical pesticide labeling
staterments that alert you to these
concerns include;

Do not contaminate water through
runoff. spills, or improper disposal
of excess pesticide, spray mix-
fures., or rinsates.

Do not allow runoff or spray to
contaminate wells, irrigation
ditches, or any body of water used

for irrigation or domestic pur-

POSES.



Do not apply directly to water and
wetlands (swamps, hogs, marshes,
and potholes).

Muaimain a buffer zone (lay-off
distance ) of 100 feet from bodies
of water.

This product is water soluble and
can move with surface runoff
water. Do not contamingte crop-
fand, water, or irvigation ditches.

On or in Ohjects, Plants, or
Animals

Pesticides can move away from
the release site when they are on
or in objects or organisms that
move {or are moved) offsite.
Pesticides may stick to shocs or
clothing, to animal fur, orto
blowing dust and be transferred to
other surfaces. When pesticide
handlers bring home or wear home
contaminated personal protective
equipment, work clothing, or other
items, residues can rub off on
carpeting. furniture, and laundry
items and onto pets and people.

Pesticides may stick to freated
surfaces, such as food or feed
products that arc o be sold. To
protect consumers, there are legal
limits (tolerances) for how much
pesticide residue may safely
remain on crops or animal prod-
ucts that are sold for food or feed.
Products that exceed these toler-
ances are illegal and cannot be
sold. Crops and animal products
will not be over tolerance if the
pesticides are applied as dirccted
on the product labeling. Hllegal
pesticide residues usually result
when:
B (oo much pesticide is applied o
the crop or animal,

m the days-to-harvest, days-to-
grazing, or days-to-slaughter
directions on the pesticide labeling
are not obeyed, or
m pesticides move out of the
refease sile and contaminale plants
or animals nearby,

Typical pesticide labeling
statements that alert you fto these
concerns include:

Do not apply within 5 days of
harvest.

Do not apply under conditions
involving possible drift to food.

forage, or other plantings that

might be damaged or the crops
thereof rendered unfit for sale.
Use, OF COnSumprion.

Remove meat animals from treated
areas dt least | day before slaugh-
rer if they were present at applica-
tion or grazed treated areas within
21 days after application.

Do not pasture or feed treated hay
o lactating darvy cattle within 21
days after application.

Harmful Effects on
Nontarget Plants
and Animails

Nontargel organisms may be
harmed by pesticides in two ways:
B The pesticide may cause injury
by contacting the nontarget
organism directly, or
m The pesticide may leave a
residue that causes later injurics.

Harmful Effects from
Direct Contact

Pesticides may harm nontarget
organisms that are present during
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a pesticide application. Poorly
timed applications can kill bees
and other pollinators that arc
active in or near the target site.
Pesticides may harm other wild-
lile, 100. Even tiny amounts of
some pesticides may harm them or
destroy their source of food.

Pesticides applied over large
areas, such as in mosquito, biting
fly, and forest pest conirol, must
be chosen with great care to avoid
poisoning nontarget plants and
animals in or near the target sitc.
Read the warnings and directions
on the pesticide labeling carefully
to avoid harming nontarget
organisms during a pesticide
application.

Drift from the larget site may
mjure wildlife, livestock, pets,
sensitive ptants, and people. For
example, drift of herbicides can
damage sensitive nearby plants,
including crops, forests, or orna-
mental plantings. Drift also can
kill beneficial parasites and
predators that are near the target
site.

Pesticide runoff may harm fish
and other aguatic animals and
plants in ponds, streams, and
lakes. Aquatic life also can be
harmed by carcless tank fillmg or
draining and by rinsing or discard-
ing used containers along or in
walerways.

Typical pesticide labeling
statements that alert you to these
concerns include:

Phytoroxic. Do not spray on
plants.

Do nor apply this product or allow
it to drift to blooming crops or
weeds if bees are visiting the
freatment aired.



Extremely toxic to aquatic
organisms. Do not contaminate
water by cleaning of equipment
ar disposal of wastes.

This product is toxic to fish,
shrimp, crab, birds, and other
wildlife. Keep out of lakes,
streams, ponds, tidal marshes.
and estuaries. Shrimp and crab
may be killed at application rates.
Do not apply where these are
LPOTIAnt resources.

Ham:'lul Effects From
esiaues

A residue is the part of a
pesticide that remains in the
environment for a period of time
following application or a spill.
Pesticides usually break down
into harmless components after
they are relcased into an environ-
ment. The breakdown time ranges
from less than a day to several
years. The rate of pesticide
breakdown depends mostly on the
chemical structure of the pesticide
active ingredient. The rate of
pesticide breakdown also may be
affected by environmental
conditions at the release site, such
as:
& surface type. chemical compo-
sition. and pH,
® surface moisture,
# presence of microoraanisms,
® femperature, and
® cxposure to direct sunlight.

Persistent pesticides leave
residues that stay in the environ-
ment without breaking down for
fong periods of time. These
pesticides are sometimes desir-
able, because they provide long-
term pest conirol and may reduce
the need for repeated applica-
tions. However, some persistent
pesticides that are applied o or
spilled on soil, plants, lumber,
and other surfaces or into water
can later cause harm to sensitive

plants or animals, including
humans, that contact them. Clues
on pesticide labeling that a particu-
lar pesticide product is likely to be
persistent include:

Can remain in the soil for 34

months or mare and cause injury
to certain crops other than those
fisted as acceptable on the label.

This product can remain phytotoxic
Jor a year or more.

When using persislent pesti-
cides, consider whether their
continued presence in the environ-
ment is likely to harm plants and
animals.
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When pesticides build up in the
bodies of animals or in the soil,
they are said 10 accumulate.
When the same mixing/loading
sile or equipment cleaning site is
used frequently without taking
steps to limit and clean up spills,
pesticides are likely to accumulate
in the soil. When this occurs,
plants, anmimals, and objects that
come into contact with the soil
may be harmed. When pesticides
accumulate in the soil, there is
also a higher likelihood that the
pesticides will move olfsite and
contaminate the surrounding
environment or move into surface
or ground water.




Sometimes animals can be
harmed when they feed on plants
or animals that have pesticide
residues on or in them. A special
concern is {or predator birds or
mammals that feed on animals that
have been killed by pesticides.
The predators may be harmed by
the pesticide residues remaining
on or in the bodies of the dead
animals.

Typical pesticide labeling
statements that alert you to these
concerns include:

Toxic to fish, birds, and wildlife.
This product can pose a4 secondary
hazard to birds of prev and
mammals.

Do not use fish as food or feed
within 3 days of application.

Animals feeding on treated areas
may be killed and pose a hazard to
hawks and other birds-of-prey.
Bury or otherwise dispose of dead
animals to prevent poisoning of
orher wildlife.

Harmful Effects on
Surfaces

Sometimes surfaces are harmed
by pesticides or pesticide residues,
Some surfaces may become
discolored by contact with certain
pesticides. Other surfaces may be
pitted or marked by contact with
some pesticides. Some pesticides
can corrode or obstruct electronic
systems or metal. Sometimes a
pesticide will leave a visible
deposit on the treated surface.

Typical pesticide labeling
statements that alert you to these
concerns include:

Do not apply to carpeting, lino-
leum, or other porous floor
coverings, as discoloration may
result.

Do not spray on plastic, painted,
or varnished surfaces.

May cause pitting of automobile
and other vehicle paint.

Do not spray directly into any
electronic equipment or into
outlets and switches, or any other
location where the pesticide may
Joul or short-circuit contacts and
circuits.

A visible deposit may occur on
some dark surfaces.

0. What is the “environment”?

A- Environment is everything
that surrounds us — indoors and
outdoors — including natural
elements, manmade objects,
people, and other living organ-
isms.

B. Explain what is meant by
point-source and non-point-
source contamination of the
environment by pesticides, and
give an example of each.

A; Point-source pollution comes
from a specific, identifiable place
(point). A pesticide spill that
moves 1nto a sloTm sewer s an
example of point-source pollution.

Test Your Knowledge

Non-point-source pollution comes
from a wide area. The movement
of pesticides into streams after
broadcast applications is an
example of non-point-source
pollution.

n. Name some ways that
careless pesticide handling could
lead to poeint-source pollution.

Ax Ways that carcless pesticide
handling could cause point-source
pollution include, for example:

. Mismanagement of wash water
and spills produced at equipment
cleanup siies.

2. Improper disposal of containers,
water from rinsing containers, and
excess pesticides.

3. Failure to correctly clean up
leaks and spills at pesticide
storage sites.

4. Spilling pesticides while
mixing concentrates or Joading
pesticides into application equip-
ment.

0- What environmental factors
should vou consider any time
you accidentally or intentionally
release a pesticide into an
environment?

A- Consider:

. Whether there are sensitive
arcas in the environment at the
pesticide use site that might be
harmed by contact with the
pesticide,
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2. Whether there are sensitive
offsite areas near the use site that
might harmed by contact with the
pesticide,

3. Whether there arc conditions in
the immed:ate envirenment that
might cause the pesticide to move
offsite, and

4. Whether you can change any
factors in your application or in
the pesticide use site to reduce the
risk of environmental contamina-
tion.

0. What is a “sensitive area?
Give four examples of sensitive
areas that you must be espe-
cially careful to protect when
vou are handling pesticides.

A. Sensitive areas are sites or
living things in environments that
are easily injured by a pesticide.
Some examples of sensitive areas
are: places where pesticides might
get into ground water or surface
waler; homes, schools, play-
grounds, hospitals, and other
places where people are present;
places where there are animals —
endangered species, bees, other
wildlife, livestock, pets; places
where crops, ornamental plants, or
other sensitive plants are growing;
and areas where food or feed is
processed. stored, or served.

0- List three routes by which
pesticides can move offsite.

A. I. In air, through wind or
through air currents generated by
ventilation systems.

2. In water, through runoff or
leaching.

3. On or in objects, plants, or
animals (including humans) that
move or are moved offsite.

0. What factors influence
whether a pesticide will move
offsite in the air?

A. {. Droplet or particle size.

2. Height and direction of release.
3. Whether the pesticide tends to
form vapors,

e- Name two cirumstances that
might cause a pesticide to move
offsite in water.

A- 1. Too much fiquid pesticide
is applied. leaked, or spilled onto a
surface.

2. Too much rainwater, irrigation
water, or wash water gets onto a
surface that contains pesticide
residue.

0; Give some examples of ways
that pesticides can move offsite
on or in objects, plants, or
animals.
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A. i. Pesticides may be carried
offsite il they stick to such things
as shoes or clothing, animal fur, or
blowing dust — anything that
moves from the use site to another
location.

2. Pesticide residues may remain
on treated surfaces, such as food
or teed products, when they are
taken from the use site to be sold.

e. In addition to direct contact
with the pesticide during appli-
cation or through drift or
runoff, how else may nontarget
plants and animals be harmed
by a pesticide?

A. Nontarget plants and animals
may be harmed by the pesticide
residues that stay in the environ-
ment for a period of time after the
release. These can be residues that
remain i soil or on surfaces, or
they may be residues that build up
in the bodies of animals, harming
those animals themselves and
sometimes other animals that feed
on them.

0- What kinds of damage can
some pesticides cause to sur-
faces?

A- Surlaces may become discol-
ored, be pitted or marked, be
corroded or obstructed, or be left
with a visible deposit.



