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After you complete your study
of this unit, vou should be able to:
® Describe your legal responsibil-
ity for following personal protec-
tive equipment requirements in
pesticide labeling.

& Define the term “chemical
resistant,” and explain how to tell
when a material is not chemical
resistant to a particular pesticide.

Learning Ohjectives

E ldentify factors thal determine
how well a coverall will protect
yvour body.

® Explain the importance of
wearing gloves when you handle
pesticides.

& Give reasons why gloves and
footwear may fail to protect you.
# Explain when you should wear
protective headgear, and describe
appropriale headgear.

@ Explain the term “protective
eyewear.”

Applying Pesticides Correctly

# Distinguish among dust/mist
filtering respirators, vapor-
removing respirators, and air-
supplying respirators.

® Describe the special hazards
that fumigants pose.

& Explain some basic guidelines
for cleaning and maintaining
personal protective equipment
1fems.




ersonal protective equip-
ment (PPE) is clothing and
devices that are worn (o protect
the human body from contact with
pesticides or pesticide residues.
Personal protective equipment
includes such items as coveralls or
protective suits, footwear, gloves,
aprons, respirators, eyewear, and
headgear.

Ordinary shirts, pants, shoes
and other regular work clothing
usually are not considered per-
sonal protective equipment,
although the pesticide labeling
may require you to wear specific
items of work clothing during
some activitics.

Exposure to pesticides can
cause harmful effects. To prevent
or reduce exposure (o pesticides,
yvou need o wear personal protec-
tive equipment. You are legally
required to follow all personal
protective equipment instruc-
tions that appear on the label or
in labeling.

Remember, the lack of any
requirement for personal protec-
tive equipment or the mention of
only one picce of equipment does
not rule out the need for more
protection. No pesticide labeling
instructions can cover all situa-
tions. Your common sense, the

nformation on the labeling about
precautions for humans, and the
task you will be performing will
help you to assess your potential
hazard and to select the amount
and kind of personal protective
equipment you need for each
handling job.

Pesticide labeling lists the
mintmum personal protective
equipment you musi wear while
handling the pesticide. Sometimes
the labeling lists different require-
ments for different activities, For
example, more personal protective
equipment may be required for
mixing and loading than for
application.

Chemical-Resistant
Personal Protective
Equipment

Some pesticide labeling re-
quires vou to wear chemical-
resistant personal protective
equipment. You must select a
material that will be resistant for
the period of time that you will be
exposed to the pesticide. Most
chemical-resistant personal
proteclive equipment items are
made of plastic or rubber, but
these materials are not equally
resistant to all pesticides and in all
circumstances.
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Factors Affecting
Chemical Resistance

How chemical-resistant a
material will be in your pesticide
handling situation depends on the
tength of exposure, the exposure
situation, and the chemical to
which the material is exposed.

Length of exposure

Not all types of materials that
are resistant to a particular pesti-
cide will protect you for the same
amount of time. Some materials
will keep the pesticide out for a
fairly long time. Others will allow
the pesticide to go through the
material to your skin fairly
quickly. Thin materials, such as
disposable plastic gloves, shoe
cOvers, or aprons, may be as much
protection as you need for tasks
that can be done in a few minutes,
Longer jobs usually require items
made of a heavier material.

Chemical resistance is often
stated in terms of exposure time,
For example, neoprene is resistant
to acctone for 30 minutes or less
and to diesel fuel for more than 4
hours. If you wear neoprene
gloves while handling pesticides
with an acetone solvent, you must
change the gloves at least every 30
minutes; otherwise, the pesticide




and the acetone will get through
the gloves and onto your hands.

Exposure situation

Even a chemical-resistant
material will not continue to
protect you if it becomes damaged
during the pesticide handling task.
For tasks that involve handling
sharp or pointed ohjects or walk-
ing through rough terrain, for
example, a heavy-duty or sturdy
material probably would be
necessary to ensure chemical
resistance.

Type of chemical

Very few materials will protect
you [rom all pesticide products.
The level of chemical resistance
may depend not only on what the
active ingredient 1s, but also on
whether the pesticide is liquid or
dry and what diluents or solvents
are used.

Choosing Chemical-
Resistant Materials

Always rcad the pesticide
Jabeling to see if it tells you what
materials are resistant to the
pesticide product. If it does not,
look for another source of help in
making a selection. The Environ-
mental Protection Agency, the
United States Department of
Agriculture - Cooperative Exten-
sion Service, pesticide producers,
or personal protective equipment
manufacturers may issue guidance
about which materials are resistant
to particular pesticides. When no
oulside advice is available, you
musl use your own best judgment
in selecting a material.

When you must select a
chemical-resistant malerial. there
are some general guidelines to
follow. Cotton, {eather, canvas,
and other absorbent materials are
not chemical resistant, even to dry
formulations. Powders and dusts
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sometimes move through cotton
and other woven materials as
guickly as wet formulations and
may remain in the fibers even after
three launderings. Do not use hats
that have a cloth or leather sweat-
band, and do not usc cloth or
cloth-lined gloves. footwear., and
aprons. These materials are
difficult or impossible to clean
after pesticide gets on them, and
they are too expensive o be
disposed of after each use.

Ghemical-resistant suits and
hoods
The best choice of materials for
chemical-resistant suits and hoods
15 generally:
B rubber or plastic, such as butyl,
neoprene. or polyvinyl chloride
PV, or
B nonwoven fabric coated with
plastic or another barrier material.
Read the packaging for the suits
carelully (o be sure that they are
“chemical resistant,” “chemical
protective,” or “liquidproof.”

Other chemicai-resistani items

For other chemical-resistant
items, such as gloves, footwear.
aprons, and hats, you can choose
from many types of materials.
Foil-laminate materials are
resistant to most pesticides, but
many pesticide handlers consider
them uncomfortable to wear and
difficull to use while performing
many tasks.

Any plastic or rubber mate-
rial is resistant to dry pesticides
and te water-based pesticides.
Dry pesticides include dusts.
granules, peliets, and some baits,
Water-based pesticides include
wettable powders, soluble pow-
ders, some solutions, dry
flowables (water-dispersible
granules), and microcncapsulated
pesticides.

The type of material that is
resistant to non-water-based
liguid pesticides depends on the
type of solvent used. Pesticides
that do not dissolve in water are
often mixed with other solvents to
form liquid formulations. Liquid
pesticides that are not water based
include emulsifiable concentrates,
ultra-low-volume and low-volume
concentrates, low-concentrate
solutions, flowables, aerosols, and
invert emulsions.



Common solvents are xylene,
fuel oil, other petroleum distil-
lates. and alcohol. When xylene 1s
in a formulation, it must be listed
in the ingredient statement on the
front panel of the pesticide label.

Some solvents do not have to
be listed in the ingredient state-
ment, so you may not be able to
choose a chemical-resistant
malerial on the basis of what is in
the formulation. For these pesti-
cides, select sturdy foil-laminate,
butyl, or nitrile materials. Then
watch for signs that the material is
not chemical resistant. Sometimes
it is easy fo see when a plastic or
rubber is not resistant to a pesti-
cide. The material may:
change color,
become soft or spongy,
swell or bubble up.
dissolve or become like jelly,
crack or get holes,
become suff or brittle.

If any of these changes occur,
discard the items and choose
another type of malterial.

Protecting
Your Skin

The skin is the part of your
body that usually gets the most
exposuse while you are handling
pesticides. Pay particular attention
to covering as much of your skin
as possible. Remember that
personal protective equipment
protects you only if the pesticide
remains on the outside of the
material, Once the pesticide gets
on the inside and next to your
skin, the material works agamst
you. It holds the pesticide tightly
next to vour skin for as long as it
is worn. When this happens, more
pesticide will get on your skin and
cause irritation or will go through
your skin and into your body.

Body Protection

Any time you handle pesticides,
wear al feast a tong-sleeved shirt
and long-legged pants. In many
instances the pesticide labeling
will require you to wear a cover-
all, a chemical-resistant suit, or a
chemical-resistant apron.

Long-sieeved shirt and long-
legped panis

Long-sleeved shirt and long-
legged pants should be made of
sturdy material. Fasten the shirt
collar completely to protect the
lower part of your neck.

Coveralls

Coveralls should be made of
sturdy material such as cotton,
polyester, a colton-synthetic
blend, denim, or a nonwoven
fabric. One-picce coveralls look
like jump suits or flight suits.
Two-piece caveralls look like
surgeons” suits. When wearing a
coverail, close the opening se-
curely so the entire body except
the feet, hands, neck, and head are
covered. If you wear a two-piece
coverall, do not tuck it in af the
waist; the shirt should extend well
below the waist of the pants and
fit loosely around the hips.

When handling pesticides that
are highly or moderately toxic
dermally or are skin wrritants,
always wear a coverall over
another ser of clothing that covers
your bady at least from shoulders
to thighs. An entire set of clothing
such as a long-sieeved shirt and
long-legged pants worn under the
coverall is ideal. Sometimes the
pesticide labeling will specily a
particular type of clothing to be
worn under the coverall.

Several factors determine how
well a coverall will protect you.
Each layer of clothing and each
layer ol air between the pesticide
and your skin provides added
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protection. That is why the
coverall should it loosely. If 1t fits
tightly, there will not be a layer of
air between it and your skin, and
any pesticide getting through the
coverall will be in direct contact
with your skin.

The design and siructure of
coveralls also affect how well they
will protect you. Well-designed
coveralls have tightly constructed
scams and snug, overlapping



closures that do not gap or become
unfastened readily. This construc-
tion makes it harder for pesticides
to get through these areas and onto
your inner clothing or your skin.

Chemical-resistant suit

Some pesticide labeling re-
guires handlers to wear a
chemical-resistant suit, This
usually indicates that the pesticide
is very hazardous, either for acute
effects or for delayed effects, and
that extra precaution is necessary
to prevent the pesticide from
gelting on you.

If you expect to be in a situa-
tion where a large amount of
pesticide could be deposited on
your clothing, and if you will be in
that situation for a long time.

consider wearing a chemical-
resistant suit even if the pesticide
labeling does not require you to do
so. Under those circumstances,
even pesticides that are applied
dry, such as dusts or granules, can
get through ordinary fabric and
harm you.

Chemical-resistant suits made
of rubber or plastic often are
referred to as “rainsuits.” They
may be sold as one-piece coveralls
or as two-piece outflits consisting
of a jacket worn over overalls.
Chemical-resistant suits made of
coated nonwoven fabric usually
are sold as one-piece coveralls.

The higgest drawback to
chemical-resistant suits is that they
may make you uncomfortably
warm. Unless you arc handling

pesticides in cool or climate-
controlled environments, heat
stress becomes a major concern.
Wearing a chemical-resistant suit
in even moderate temperature and
humidity conditions can cause you
10 become overheated very
quickly. Take extra precautions to
avoid heat stress by drinking
plenty of water and taking fre-
quent rest breaks to cool down.

Chemical-resistant apron
The pesticide labeling may
require you to wear a chemical-

resistant apron while you are
mixing and loading the pesticide
and while you are cleaning
pesticide equipment. Consider
wearing an apron whenever you
are handling pesticide concen-

Interpreting Laheling PPE Statements

Laheling Statement

Long-sleeved shirt and long-legged pants

Acceptahle PPE

Long-sleeved shirt and long-legged pants, or
Woven or nonwovern coverall, or

Plastic- or other barrier-coated coverall, or
Rubber or plastic suit

Coverall worn over long-sleeved shirt and
long-legged pants

Chemical-resistant protective suit

Coverall worn over long-sleeved shirt and long-
legged pants, or

Coverall worn over another coverall, or
Plastic- or other barrier-coated coverall, or

Plastic- or other barrier-coated coveralls, or

Rubber or plastic suit

Rubber or plastic suit

m Applving Pesticides Correctly



trates. It will protect you from
splashes. spills. and billowing
dusts and will protect your cover-
all or other clothing. Wear an
apron over the coverall or long-
sleeved shirt and long-legged
pants required for application or
other handling activities.

Choose an apron that extends
from vour neek Lo at least your
knees. Some aprons have attached
sleeves and gloves. This style is
especially protective because 1t

protects your arms, hands, and
front and eliminates the potential
gap where the sleeve and glove or
sleeve and apron meet,

An apron can sometimes be a
safety hazard. It can get caught in
some machinery or get in your
way In some situations. At those
times, you may choose to wear a
chemical-resistant suit instead.

Hand and Foot Protection

Pesticide handiers get by [ar the
most pesticide exposure on thelr
hands and forcarms. As a result,
most pesticide tabeling will
reqguire you to wear chemical-
resistant gloves al afl times while
handling the pesticide, Wear
chemical-resistant gloves any time
you may get pesticides on your
hands.

Pesticide handlers also often get
pesticides on their feet. Sturdy
shoes and socks are sufficient to
protect your feet during a few
pesticide handling activitics.
Canvas, cloth, and leather are
difficuit or impossible to clean
adequately, however. Consider
using chemical-resistant materials
when pesticides or pesticide
residues, especially concentrates,
may get on vour footwear.

Some pesticide labeling re-
quires you to wear chemical-
resistant footwear. Such footwear
can be shoes, shoe covers, or
boots. I a pesticide 1s likely to get
on vour lower legs or feet, con-
sider wearing chemical-resistant
boots. The boots should extend
past vour ankle and at least
halfway up to your knee.

One situation where you should
not wear chemical-resistant gloves
and [ootwear is during the han-
dling of a few fumigants, such as
methyl bromide. because the
gloves and footwear can trap the
¢as near the skin and cause burns.
The labeling on these fumigants
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will instruct you not to wear
chemical-resistant gloves and
footwear or other chemical-
resistant clothing.

Wear gloves and footwear
correctly

Always start out with gloves
and footwear that you know arc
new or freshly cleaned. Don’t
choose a pair just because they are
close by. They may already have
pesticides on the inside and will
not protect your hands or feet.

If pesticides get inside your
gloves or footwear, you must take
them off right away, wash your
hands or feet, and put on a clean
pair. Keep several pairs of gloves
and footwear available and change
to a clean set whenever you
suspect the inside has become
contaminated.

Avoid contaminating the inside
of gloves and footwear

Even when you arc wearing
gloves and footwear, you can get
pesticides on your hands and feet
unless the gloves and footwear
are:
® chemical-resistant to the
pesticide being handled,




I N
Interpreting Labeling PPE Statements
Acceptable PPE

Any rubber or plastic gloves sturdy enough
to remain intact throughout the task being

Labeling Statement
Waterproof gloves

Chemical-resistant gloves such as butyl or nitrile

Chemical-resistant footwear

performed

Butyl gloves, or

Nitrile gloves, or

Other gloves that glove selection charts or
guidance documents indicate are chemical-
resistant to the pesticide for the period of
time required to perform the task

Chemical-resistant shoes, or
Chemical-resistant boots, or
Chemical-resistant shoe coverings (booties)

® worn correctly,

# in good condition,

# cleaned and cared for, and
m replaced often.

Contamination often happens
when handlers remove their gloves
briefly to adjust their equipment,
open a pesticide container, wipe
their face, etc., and then put the
gloves on again over their con-
taminated hands. If you must
remove your gloves during a
handling activity, wash your
gloves thoroughly before taking
them off, and wash your hands
thoroughly and dry them before
you put the gloves on again.

Handlers also sometimes make
the mistake of putting on footwear
with contaminated hands. This
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may transfer the pesticide from
your hands to your socks and feet.
You must keep pesticides from
running down your sleeves or
pants legs and into your gloves
and footwear. For many jobs, you

will be working some of the time
with your arms raised and some of
the time with them lowered. Close
the glove cuft tightly outside the
sleeve and put heavy-duty tape or
an elastic band around the end of
the glove where it meets the
sleeve. Some gloves have a
method of tightening the cuff to
your sleeve so the pesticide cannot
run down into the glove.

Place sleeves outside the gloves
to keep pesticides from running
down the sleeves and into the
gloves. Use gloves that go up over
your wrist and at least half way to
your elbow.

For jobs when you will be
exposed to pesticides on your legs,
put your pants legs outside the



boots so the pesticide will not

travel down your feg and collect in

the boots or shoe covers.

Head and Neck
Protection

If you will be exposed to
pesticides from above, wear
sormnething to protect vour head
and neck. A chemical-resistant

hood or wide-brimmed hat will
help keep pesticides off your head,
neck, eyes, mouth, and face.
Plastic “'safari” hats with plastic
sweatbands are a good chaice.
They are relatively cool in hot
weather. Other more flexible hats
and hoods are also available in
chemical-resistant materials.

Many chemical-resistant jackets or

Personal Protective Equipment _

coveralls can be purchased with
attached protective hoods.

Protecting Your Eyes

When the pesticide labeling
requires you (o wear protective
eyewedr, wear goggles, a face
shield, or safety glasses with
shields at both the brow and sides,
Eyes are very sensitive to the
chemicals in some pesticide
formulations. especially concen-
trates, and temporary blindness
caused by an accident may delay
or prevent self-freatment. Eyes
also readily absorb some pesti-
cides.

Shielded safety glasses or full-
face shields are a good choice in
many handling situations, becanse
they are comfortable, do not cause
fogging or sweating, and give
good cye protection for many
exposure situations. Face shields
that are cupped inward towards
your throat give better protection
from splashes than straight face
shields. However, if you will be in
an open cab during an airblast
application, flagging directly
under an aerial application,
applying mists, fogs, or aerosols
indoors, or in any other siluation
where you will be enveloped in a
spray. mist, or dust, wear goggles
that fit tghtly against your face.

Either goggles or shielded
safety glasses can be worn with a
half-face respirator, Full-face
respirators are supplied with their
own lace shield, so additional eve
protection is not required.




Interpreting Labeling PPE Statements

Labeling Statement

Chemical-resistant hood or wide-brimmed hat

Acceptable PPE

Rubber- or plastic-coated safari-style hat, or
Rubber- or plastic-coated firefighter-style hat, or
Plastic- or other barrier-coated hood, or

Rubber or plastic hood, or

Full hood or helmet that is part of some
respirators

Goggles

Goggles, or

Full-face style respirator

Cartridge respirator

Respirator with organic vapor-removing cartridge
and pesticide prefilter, or

Respirator with canister approved for pesticides,
or Air-supplying respirator

Air-supplying respirator or

Self-contained breathing apparatus (SCBA)

Air-supplying respirator, or
Self-contained breathing apparatus (SCBA)

Protecting Your
Respiratory Tract

The respiratory tract — the
lungs and other parts of the
breathing system — is much more
absorbent than the skin. You must
wear a respirator when the pesti-
cide labeling directs you to do so.
Even it the labeling does not
require it, you should consider
wearing a respiratory protective
device:
® il you are in an enclosed area
and the pesticide you are handling

has a labeling precautionary
statement such as “do not breathe
vapors or spray mist,” or “harmful
or fatal if inhaled,” or
m if you will be exposed fora
long time to pesticides that are in
or near your breathing zone.
Some tumigants and a few
other pesticide formulations
contain an additive that will warn
you if you begin to inhale the
pesticide. Such warning agents
often are used when the active
ingredients in the pesticide are
highly toxic ones that you would
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otherwise not be able to detect.
The additive may have a charac-
teristic odor or be a mild irritant to
alert you that you should put on a
respirator or that your respirator is
no longer protecting you. The
warning agent can help vou
determine when you should use a
respirator for products whose
labeling does not require respira-
tory protection in all situations.
Some pesticide labeling lists
the type of respirator you should
wear when handling the product.
Other labeling requires the use of



a respirator, but does not specify
the type or model to be used.
NIOSH and MSHA approve
respirators as adequate {or certain
types ol uses. When the pesticide
labeling requires you to use a
respirator, you must wear one that
is approved by NIOSH and
MSHA. If the respirator has more
than one part, all the parts must be
approved.

Studies have shown that many
pesticide handlers do not use
respirators correctly and so are not
being well protected, Before you
use a respirator, you should be
trained in the correct procedures
for selecting, {itting, cleaning and
sanitizing, imspecting, and main-
taining respiratory profective
cquipment,

There are two basic types of
respiralors:

# air-supplying respirators,
which supply you with clean,
uncontaminated air from an
independent source, and

m air-purifying respirators,
which remove contaminants from
the air around you.

Air-Supplying Respirators
Air-supplying respiralors are
used in a few specialized situa-
tions where other types of respira-
tors are not protective enough. Use
an air-supplying respirator when
the pesticide labeling telis you to.
In addition, you should use one
when handling pesticides:
B when the oxygen supply is low,
or
B during fumigation in enclosed
areas, such as greenhouses or
other buildings, railcars, ship
holds, or grain bins,

Supplied-air respiraiors
These respirators pump clean
air through a hose to the face
mask. You are limited to working
within the distance the hose can
reach from the supply of clean air.

Seif-contained breathing
apparatus

This type of respirator supplies
clean air from cylinders that you
carry with you, usually on your
back. This lets you move more
freely and over a wider area than
you can with a supplied-air
respirator. Get training from
competent instructors before using
self-contained breathing equip-
ment. These devices contain a
fimited air supply (usually about
30 to 45 minutes), which may be
used up even more quickly i high
temperatures or with excessive
exertion.

Air-Purifying Respirators
In most situations where
pesticide handlers need Lo use a
respirator, sorne type of air-
purifying respirator provides
enough protection. Air-purifying
respirators will not protect you
from fumigants, from extremely
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high concentrations of vapor, or
when the oxygen supply is low.

Functions of air-purifying
respiraiors

Alr-puritying respirators
remove contaminants from the air
in two ways:

m by filtering dusts, mists, and
particles, and
@ by removing gases and vapors,

Sometimes you will need only a
respirator that filters dusts and
mists from the air; at other times,
you will need one that removes
gases and vapors as well.

Wear a dust/mist-filtering
respirator if the pesticide labeling
tells you fo or if you will be
exposed to pesticide dusts, pow-
ders, mists, or sprays in your
breathing zone. Wear a respirator
that also removes vapors if the
pesticide labeling tells you to or if
you will be exposed lo gases or
vapors in vour breathing zone.

Styles of air-purifying
respirators

Air-purifying respirators are of
three basic styles:
m dust/mist masks, which usually
are shaped filters that cover the
nose and mouth to filter ouf dusts,
mists, and particles,
® devices consisting of a body
and one or more cartridges that
contain air-purilying materials,
and
® dcvices consisting of a body
and a canister that conlains air-
purifying materials.

Cartridges may contain either
dust/mist-filtering material or
vapor-removing material, For
pesticide handling tasks where
vapor removat is needed, a
prefilter must be used with the
vapor-removing cartridge. The
prefilter removes dusts, mists, and
other particles before the air
passes through the vapor-remov-



ing cartridge. A few vapor-
removing cartridges have an
attached prefilter, but most are
sold separately. Separate prefilters
are preferred for use with pesti-
cides, because they often need to
be replaced before the vapor-
removing cartridge is used up.

Some cartridge-type respirators
are one-piece units with cartridges
permanently altached to the
facepiece. After use, the entire
unit is discarded. Other cartridge
respirators are two-plece units
with removable cartridges and a
body that can be cleaned and
reused. The dust/mist filtering or
vapor-removing cartridges and the
prefilters can be replaced when
they lose their effectiveness.

A canister contains both dust/
mist-filtering and vapor-removing
material. Canisters contain more
air-puritying material than car-
tridges. They last much longer and
may protect you better in situa-
tions where the concentration of
gas or vapor in the air is high.
They are also much heavier and
more uncomfortable Lo wear.

Canister-type respirators are
often called gas masks. They
usually have the canister con-
nected directly to the facepiece or
wormm on a belt and connected to
the facepiece by a {lexible hose.
The body is designed to be
cleaned and reused. The canisters
can be replaced when necessary.

Selecting and using dust/mist-
filtering devices

Dust/mist filtering masks and
cartridges are approved by NIOSH
and MSHA. You must wear one
that has their stamp ot approval.
Nonapproved filters are not as
protective and arc not accepiable.

Pesticide handlers must wear
dust/mist-filtering masks or

Quarter-face (Cup-style) Respirator

cartridges with NFOSH/MSHA
approval number prefix TC-
21C.

Loak for a dust/mist mask that
is held in place by two straps.
One-strap styles are not approved
by NIOSH and MSHA, because
they do not keep the respirator
adequately scaled against the face.

When you wear a dust/mist
filter — either a mask, cartridge.
or prefiller — you will have more
trouble breathing as more dusts,
mists, and other particles become
trapped in the filter material.
When breathing becomes too
difficult, replace the filter. Eight
hours of use is usually the limit for
these {ilters. During continual use,
you may need to change filters
twice a day, or even more often in
dusty or dirty conditions. Do not
use a dust/mist mask when the
pesticide will completely soak the
mask and be held close to the skin
and breathing passuges. Replace
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the mask if it gets soaked or loses
its shape.

Selecting and using vapor-
removing devices
Vapor-removing devices are
rated by NIOSH for the types of
gases and vapors they will re-
move. For pesticide handling tasks
where vapor protection is needed,
NIOSH requires that an organic-
vapor-removing material and a
pesticide prefilter be used.
Pesticide handlers must use
either:
R a cartridge approved for
organic vapor removal plus a
prefilter approved for pesticides
{NIOSH/MSHA approval
number prefix for both is TC
230, or
m a canister approved for
pesticides (NIOSH/MSHA
approval number prefix is 14G).
When you wear a vapor-
remaoving respirator, remember




Full-face Cariridge Respirator

that vapor-removing malerials
gradually lose their ability to hold
more gascs and vapors. Their
useful life can vary greatly de-
pending on:

& the amount of particles in the
atr,

@ the concentration of vapor being
filtered,

® Lhe amount of absorbent mate-
rial they contain,

® the breathing rate of the wearer,
| the temperature and humidity,
and

B the length of time they have
been stored before use and be-
tween uses.

If you notice an odor, laste,
frritation, or dizziness, that 1s a
signal that you are no longer being
protected. Some vapor-removing
materials have a “service life
indicator” to tell you when the
material 1s nearly used up. The
instructions on some other materi-
als will telt you to replace them
after a specilic number of hours of
use, If there are no instructions
about replacement, change the
cartridge or canister after about 8
hours of use.

Air-delivery sysiems

Alr-purifying respirators draw
air through the filters and vapor-
removing materials in onc of two
ways. Ordinary air-purifying
respirators depend on the wearer’s
lung power to draw air through the
purifying material with each
breath. Powered air-purifying
respirators (PAPRs) assist the
wearer by pulling the air through
mechanically. Dust/mist masks
and most cartridge and canister
respirators are nonpowered air-
purifying respirators.

If you have a respiratory
problem, even a temporary
problem such as a cold or allergy.
you caniot wear nonpowered
cartridge and canister respirators.
You need strong lung pressure to
draw the air through the purifiers
into your lungs. Even persons with
normal lung capacity cannot wear
these respirators for long periods
of time, because they tend to be
hot, uncomfortable, and exhaust-
ng.

Before you use these respira-
tors, have a medical examination
to make sure that you do not have
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a medical condition that would
prevent you from using such
devices. I you have trouble
breathing while you are wearing
your respirator even though you
have used and cared for it cor-
rectly, see vour physician to {ind
out whether you have a health
problem.

Powered air-purilying respira-
tors use a blower to draw air to the
user. PAPR’s should not be
confused with air-supplying
resplirators, because they do not
supply clean air. The air is cleaned
by cartridges or canisters, as it is
with other air-purnifying respira-
tors. These respirators are avail-
able as lightweight backpacks, or
they may be mounted on or in
application equipment where the
power 1s supplied by the vehicle’s
electrical systems.

Fitting air-purifying respirators

Respirators {it wearers in one of
two ways. Most must seal tightly
1o the face; others are loose-fitting.

Face-sealing respirators must
form a tight seal against your face
to be effective. Otherwise, pesti-
cides can leak in around the edges.
Pecople with beards cannot wear
this style of respirator because a
light seal cannot be formed
through the hair. Thesc respirators
must be fitted to each wearer and
are not interchangeable among
handlers.

Dust/mist masks are face-
scaling respirators, They fit over
vour nosc and mouth and have a
clip that you press around the
bridge of your nose to help form a
seal. Most cartridge and canister
respirators are also face-secaling
respirators, Full-face styles form
and keep a tight seal hetter than
half-face styles.

Many pesticide handlers are not
being adequalely protecled while



wearing face-sealing cartridge and
canister respirators, because they
often break the seal by pulling the
respirator away from their face to
get tlemporary reliel from the heat,
sweat, itching, or difficult breath-
ing. Once the seal is broken in the
exposure area, the respirator’s
ability to protect you is greatly
reduced. Face-sealing cartridge
andd canister respirators are most
useful for short-term tasks.

Your face-sealing respirator
should be tested before you wear it
in a situation where you may
inhale pesticides, There are two
types of tests: fit tests and fit
checks. They ensure that the
respirator 1s operating correctly
and that you are being protected.

Have a fit test before you use
your cartridge or canisier respira-
tor the first time, and then be
retested periodically. Get the fit
test through a program approved
by NIOSH and OSHA, the agen-
cies that regulate respirator fit
testing. Public health departments,
fire departments, and the Coopera-
tive Extension Service may be
able to tell you where to find an
approved fit testing program.

The two main types of fit tests
are:

m testing whether the wearer can
detect a test substance by irrita-
tion, odor, or taste, and

B measuring the actual amount of
a test substance that gets inside the
facepiece.

A fit check is an on-the-spot
check that vou should do to make
sure the respirator is still working
correctly. Do a fit check each time
you wear a face-sealing respirator.

There are two methods for
checking the seal of the facepiece
against your face. To check by the
first method:

e close off the inlet of the canister
or cartridge (cover it with your
palm, replace the caps, or squeeze

Hali-face Cartridge Respirator

the breathing tube so that it does
not allow air through),

® inhale gently so that the
facepiece collapses slightly, and
& hold vour breath for about 10
seconds.

It the facepiece remains slightly
collapsed and no inward leakage 1s
detected, the respirator probably
fits tightly enough and will work
carrectly. This method does not
work for dust/mist masks.

The second method for testing
the facepiece seal is to close the
exhalation valve with your palm
and exhale gently into the
facepiece. If slight pressure builds
up inside the facepiece without
any evidence of outward leakage,
the respirator probably fits tightly
enough and will work correctly.
This method is not appropriate for
respirators with an exhalation
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valve cover that would have to be
removed first.

Another on-the-spot fit check is
the use of a test substance to
determine whether you can detect
an odor, taste, or irritant. This fit
check tests both the facepiece seal
and whether a vapor-removing
cartridge or canister is still work-
ing. Most test agents are gases or
vapors and will not test a dust/
mist-filtering mask or cartridge.
Test agents are availablie from
catalogs and dealers that sell a
variety of respirators. If you
cannot detect the test agent while
you are wearing the respirator, it
probably is working correctly.

Loose-fitting respirators arc
powered air-purifying respirators
that constantly pump air through a
cartrrdge or canister into a loose-
fitting helmetlike or hoodlike head
covering, The positive outward
pressurc caused by the steady
outflow of air prevents contami-
nants from catering the headpiece.
The purified air circulates over the
user’s head, face, and neck and
provides some cooling.

Not all loose-fitting respirators
move the air al the same rale.
Most pesticide handling tasks
require a minimum airflow rate of
4 cubic feet per minute. If you are
doing physically strenuous work,
use a respirator with an airflow
rate of at least 6 cubic feet per
minute.

Loose-fitting respirators do not
have to form a seal on your face,
so people with facial hair can usc
them safely. They do not require
extra lung power and are not
nearly as tiring or as hot as face-
sealing respirators.

Loose-filling respirators are
much more expensive than face-
sealing respirators. In some
situations, however, they arc the
only safe option. For example, you
might have to use one if you have
facial hair that prevents an ad-
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equate seal with the respirator
faccpiece.

In many situations, loose-fitting
respirators are a good choice. For
example, you might choose to use
one:

B to avoid the need for fit tests
and fit checks,

m if you will be exposed to
pesticides for several hours at a
time, or

m if you are working in situations
where heat stress is a concern.

Personal Protective
Equipment for
Handling Fumigants

Fumigants are pesticides that
are applied as a gas or that readily
form a gas when they are applied.
Their pesticidal action is in the
gaseous form. Fumigants are very
highly toxic to plants and animals,
including humans. Use extreme
caution and wear appropriate
personal protective equipment
whenever you handle fumigants.
Personal protective equipment
requirements for protection from
fumigants are often very different
from the requirements for other
types of pesticides. Follow label-
ing directions for each fumigant
exactly.

Inhaling even small amounts of
some {umigant gases can be fatal
or cause severe njury. You must
wear the respirator listed on the
fumigant labeling. Wear it during
any handling activity, including
removing tarps or other coverings,
when exposure to the gas is likely.

Never work alone with fumi-
gants, especially in enclosed areas.
Arrange to be monitored at all
times by another handler who has
immediate access to an appropri-
ate respirator, in case rescue is
needed.

While handling a fumigant
indoors or in any enclosed area,

use an air-supplying respirator. In
enclosed areas such as green-
houses, ship holds. railcars, bins,
vaults, and chambers there may
not be enough oxygen for you to
breathe. Cartridge and canister
respirators will not protect you in
these situations.

Some tumigants readily pen-
etrate plastic, rubber, and leather.
These fumiganis may be trapped
inside gloves, boots, or tight-
fitting coveralls and cause severe
skin irritation or lead to poisoning
through skin absorption. The
labeling on these fumigants will
tell you the appropriate personal
protective equipment to wear
while handling them. Such label-
ing offen will tell you to wear
loose-fitting clothes and “breath-
able™ footwear such as canvas or
other fabric. The labeling may tell
you ot to wear any gloves or to
wear cotton or other absorbent
gloves.

Disposahles and
Reusahles

Personal protective equipment
items either should be digposable
or should be casy to clean and
sturdy encugh for repeated use.

Disposables

Disposable personal protective
equipment items are not designed
to be cleaned and reused. Discard
them when they become contami-
nated with pesticides.

Chemical-resistant gloves,
footwear, and aprons that are
labeled as disposable are designed
to be worn only once and then
thrown away. These items often
arc made of thin vinyl, latex, or
polyethylene. These inexpensive
disposables may be a good choice
for brief pesticide handling
activities that require flexibility
and will not tear the thin plastic.
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For example, you might use
disposable gloves, shoe covers,
and apron while pouring pesticides
into a hopper or tank, cleaning or
adjusting a nozzle, or making
minor equipment adjustments.

Nonwoven (including coated
nonwoven) coveralls and hoods
usually are designed to be dis-
posed of after use. Most are
intended to be worn for only one
workday’s exposure period. The
instructions with some coated
nonwoven suits and hoods may
permit you to wear them more
than once if each period of use is
short and they do not get much
pesticide on them. Be especially
alert when reusing these items,
and be ready to change them
whenever there are signs that
pesticides could be getting through
the material or that the inside
surface is contaminated.

Dust/mist masks, prefilters,
canisters, filtering and vapor-
removing cartridges, and a few
cartridge respirators are
disposables. They cannot be
cleaned, and they should be
replaced often.

Reusables

Some personal protective
equipment that you buy may be
designed to be cleaned and reused
several times. However, do not
make the mistake of reusing these
items when they are no longer
prolecting you.

Rubber and plastic suits,
gloves, boots, aprons, capes, and
headgear often are designed to he
cleaned and reused, but even these
reusables should be replaced
often. Wash them thoroughly
between uses. Before you put
them on, inspect reused items
carefully for signs of wear or
abrasion. If they show any sign of
wear, throw them out, Even tiny
holes or thin places can allow
large quantities of pesticides to



move to the inside surface and
transfer onto your skin, Check for
rips and leaks during cleaning by
using the rinse water to form a
“balloon™ or by holding the items
up o the light.

Even if you can see no signs of
wear, replace reusable chemical-
resistant items regularly. The
ability of a chemical-resistant
material to resist the pesticide
decreases cach lime the items are
worn. and after repeated exposure
to pesticides. Even though you do
not see any changes in the mate-
rial, the pesticide may be moving
through the material and getting
on your skin. The pesticide moves
through the material in the same
way air leaks through the surface
of a balloon — slowly. but
steadily.

A good rule of thumb is to
throw out gloves that have been
worn for about 5 to 7 days of
work. Extra-heavy-duty gloves,
such as those made of butyl or
nitrile rubber, may last as long as
10 10 14 days. Because hand
protection is the most important
concern for pesticide handlers,
make glove replacement a high
priority. The cost of frequently
replacing your gloves 1s a prudent
investment. Footwear, aprons,
headgear, and protective suits may
last longer than gloves, because
they generally receive less expo-
sure to the pesticides and less
abrasion from rough surfaces,
Hewever, they should be replaced
regularly and at any sign of wear.

Fabric coveralls are designed
to be cleaned after each day’s use
and reused. However, absorbent
materials such as cotton, polyester,
cotton blends. derum, and canvas
cannot be cleaned adequately after
they are drenched or thoroughly
contaminated with concentrated
pesticides labeled with the signal
word “DANGER” or “WARN-
ING™. Always discard any such

clothing or foorwear. They cannot
be safely reused.

Most proiective evewear and
respirator bodies, facepieces and
helmets are designed o be
cleaned and reused. These items
may last many years if they are
good quality and are maintained
correctly.

Maintaining
Personal Protective
Equipment

When you finish an activity
where you are handling pesticides
or are exposed to them, remove
your personal protective equip-
ment right away. Wash the outside
of your gloves with detergent and

rater before vou remove them.
Consider washing the outside of
other chemical-resistant items
before you remove them also. This
helps you avoid contacting the
contaminated part of the items
while you are removing them and
helps keep the inside surface
uncontaminated. 1f any other
clothes have pesticides on them,
change them also. Determine
whether the items should be
disposed of or cicaned for reuse.

Place reusable items in a plastic
bag or hamper away from your
other personal clothes and away
from the family faundry. Place
disposables in a separate plastic
bag or container. The pesticides
remaining on your personal
protective equipment. work
clothing, and other work items
could injure persons who touch
them. Do not allow children or
pets near thern, Do not allow
contaminated gloves, boots,
respirators, or other equipment 1o
be washed in streams, ponds, or
other bodies of water.

Clean all reusable personal
protective equipment items
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between uses. Even if they were
worn for only a brief period of
exposure to pesticides during that
day, wash them before you wear
them again. Pesticide residues that
remain on the personal protective
equipment are likely to continue to
move slowly through the personal
protective equipment material,
even chemical-resistant material,
If you wear that personal protec-
tive cquipment again, pesticide
may already be on the inside next
to your skin. Also, personal
prolective equipment that is worn
several times between laundering
may build up pesticide residues.
The residues can reach a level that
can harm you, even if you are
handling pesticides that are not
highly toxic.

Washing Personal
Protective Equipment

Wash pesticide-contaminated
items separately from
uncontaminated clothing and
laundry. Otherwise. the pesticide
residues can be transferred onto
the other clothing or laundry and
can harm you or your family.

Alert the persons who do the
washing

Be sure that the people who
clean and maintain your personal
protective equipment and other
work clothes know that they can
be harmed by touching the pesti-
cide that remains on the contami-
nated items. Tell them that they
should:
B wear gloves and an apron,
especially if handling contami-
mated items regularly or handling
tiems contaminated with highly
toxic pesticides.
B work in a well-ventilated arca,
if possible, and avoid inhaling
steam from the washer or dryer.




Washing procedure

Follow the manufacturer’s
instructions for cleaning chemical-
resistant items. If the manufacturer
Instructs you to wash the item but
gives no delailed instructions, or
offers no cleaning instructions at
all, tollow the procedure below.
Some chemical-resistant items that
are not flat, such as gloves,
footwear, and coveralls, must be
washed twice — once {o thor-
oughly clcan the outside of the
item and a second time after
turning the item inside out. Some
chemical-resistant items, such as
heavy-duty boots and rigid hats or
helmets, can be washed by hand
using hot water and a heavy-duly
liquid detergent. They should be
dried and aired as directed below.

The best procedure for washing
non-chemical-resistant items, such
as cotton, cotton/polycster, denim,
canvas, and other absorbent
materials, and most chemical-
resistant items is;

I. Rinse in a washing machine
or by hand.

2. Wash only a few items at a
time so there will be plenty of
agitation and water for dilution.

3. Wash in a washing ma-
chine, using a heavy-duty liquid
detergent and hot water for the
wash cycle.

4. Rinse twice using two entire
rinse cycles and warm water.

5. Use two entire machine
cycles to wash items thal are
moderately to heavily contami-
nated.

6. Run the washer through at
least one additional entire cycle
without clothing, using detergent
and hot water, to clean the ma-
chine after each batch of pesticide-
contaminated items, and before
any other laundry is washed.
Drying precedure

Hang the items to dry, if
possible, It is best to let them hang

for at least 24 hours in an arca
with plenty of fresh air. Even after
thorough washing, some items still
may contain pesticides. When the
items are exposed to clean air,
remaining pesticide residues move
to the surface and evaporate. You
may wish to buy two or more sets
of equipment at a fime so you can
leave one sct airing in a clean
place while you are using the other
set. Do not hang items in enclosed
living areas. because pesticides
that remain in the items may
cvaporate and expose people or
animals in the area.

Using a clothes dryer is
acceptable for fabric items, if it is
not possible to hang them to dry.
However, over a period of lime,
the dryer may become contami-
nated with pesticide residues.

Maintaining Eyewear and
Respirators

Wash goggles, face shields,
shielded safety glasses, and
respirator bodies and facepieces
after each day of use. Use a
detergent and hot water to wash
them thoroughly. Sanitize them by
soaking for at least 2 minutes in a
mixture of 2 tablespoons of
chlorine bleach in a gallon of hot
water. Rinse thoroughly to remove
the detergent and bleach. Dry
thoroughly or hang them in a clean
area to dry.

Pay particular attention to the
headbands. Headbands made of
absorbent materials should be
replaced with chemical-resistant
headbands. After each day of use,
inspect all headbands for signs of
wear or deterioration and replace
as nceded.

Store respirators and evewear in
an area where they are prolected
from dust, sunlight, extreme
femperaturcs, excessive moisture,
and pesticides or other chemicals.
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A zip-closable sturdy plastic bag
works well for storage.

Respirator maintenance is
especially important. Inspect your
respirator before each use. Repair
or replace it whenever any part
shows sign of wear or deteriora-
tion. Maintain an inventory of
replacement parts for the respira-
tors vou own, and do not try to use
makeshift substitutes or incompat-
ible brands. If you keep a respira-
tor for standby or emergency use,
inspect it at least monthly and
before use.

If you remove your respirator
hetween handling activities:
® Wipe the respirator body and
facepiece with a clean cloth.

& Replace caps, if available, over
cartridges, canisters, and prefilters.
@ Secal the entire respiralor in a
sturdy, airtight container, such as a
zip-closable plastic bag. If you do
not scal the respirator immediately
after each use, the disposable parts
will have to be replaced more
often. Cartridges, canisters,
prefiliers, and filters will continue
to collect impurities as long as
they are exposed to the air.

At the end of any work day
when you wore a reusable respira-
tor:

m Remove the filter or prefilter.
Most filters should be discarded.
A few are designed to be washed
and reused.

®m Take off the cartridges or
canisters. Discard them or, il still
usable, replace their caps and seal
them in an airtight container, such
as a zip-closable plastic bag.

B Clean and store respirator as
directed above.

Discard disposable respirators
according to manufacturer’s
instructions. Do not try to clean
them.



0. What legal responsibility do
vou have for wearing the per-
sonal protective equipment that
the pesticide labeling lists for
vour handling situation?

A- By law, you must wear at
feast the personal protective
equipment listed on the labeling
for the handiing task yvou will be
performing. You are allowed to
wear additional or more protective
personal protective equipment.

0- Define the term *““chemical
resistant”.

A- Chemical resistant: Able to
prevent movement ol the pesticide
through the materiai during the
period of use.

0. How can vou tell when a
material is not chemical-resis-
tant to the pesticide you are
handling?

A- The material may change
color; become soft or spongy;
swell or bubble up: dissolve or
become like jelly; crack or get
holes; become stiff or brittle.

0. What factors determine
how well your coverall will
protect your body?

A. 1. A coverall is most protec-
tive if 1t fits loosely so there is a
layer of air between it and the skin
or inner clothing.

2. A coverall 1s most protective if
it is worn over another layer of
clothing, because each layer of
clothing adds a protective laver of
air as well as a layer of fabric.

3. Coveralls are most protective if
they have tightly constructed
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seams and snug, overlapping
closures that do not gap or become
unfastened readily.

0- When should you wear
chemical-resistant gloves? Why
are gloves so important to a
pesticide handler?

A- Wear chemical-resistant
gloves any time you may get
pesticides on your hands, except
for some fumigants whose label-
ing may direct you not wear
gloves. The hands are by far the
most likely route of exposure for a
pesticide handlier.

Q. If you need to remove your
gloves during the handling
activity, what steps should you
take to remove them and put
them back on?

A‘ 1. Wash gloves thoroughly
before taking them off.

2. Wash hands thoroughly and dry
them before putting the gloves on
again.

om Why do pesticides some-
times get on your skin even
when you are wearing gloves
and protective footwear?

A- The items may not be chemi-
cal-resistant to the pesticide being
handled; they may not be worn
correctly; they may not be in good
condition; or they may not have
been cleaned correctly or replaced
soon enough.

0. When should you wear
protective headgear? What type
of headgear should vou use?
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A- Whenever you may be
exposed to pesticides from above,
wear protective headgear to help
keep pesticides off your head,
neck, eyes, mouth, and face. Wear
a chemical-resistant hood or wide-
brimmed hat. Plastic “safari” hats
with plastic sweatbands are a good
choice.

un When the pesticide labeling
calis for “protective eyewear,”
what should you wear?

A. Wear goggles, a face shield,
or safety glasses with brow and
side shields.

0. What are the differences
among dust/mist-filtering
respirators, vapor-removing
respirators, and air-supplying
respirators?

A. Dust/mist-filtering respirators
are masks or cartridges that filter
dust, mists, and particles out of the
air around you. Vapor-removing
respirators usc a cartridge or
cagister to remove pesticide gases
and vapors from the air around
you. Air-supplying respirators
provide you with clean air either
from an air tank or from a location
where the air is not contaminated
with pesticides.

0. What special hazards do
fumigants pose for pesticide
handlers?

A- Fumigants pose a serious
inhalation hazard to pesticide
handlers. Some fumigants also can
cause severe skin burns if they are
trapped next to the skin by tight
clothing or chemical-resistant
personal protective equipment.



0- If the chemical-resistant
gloves vou have selected are
reusable, how often should you
routinely replace them? Under
what conditions should you
replace chemical-resistant items
immediately?

A- Throw out most reusable
gloves that have been worn for
about 5 to 7 days of work. Extra-
heavy-duty gloves, such as those
made of butyl or nitrile rubber,
may {ast as long as 10 to 14 days.
Replace chemical-resistant items
immediately if they show any sign
of wear or have holes, tears, or
leaks.

0- What should you do with a
coverall that has highly toxic
pesticide concentrate spilled on
it?

A. Dispose of the coverall, It
cannot be adequately cleaned.

0- What should you tell the
people who will be laundering
your clothing about how to
protect themselves from pesti-
cides?

A. Tell them to:

1. Wear chemical-resistant gloves
and apron, especially if handling
contaminated items regularly or
handling items contaminated with
highly toxic pesticides.

2. Work in a well-ventilated area
and do not inhale steam from the
washer and dryer.

0. What should you do with
your respirator between han-
dling tasks?

A- Seal the respirator in a clean,
airtight container, such as a sturdy
zip-closable plastic bag. If pos-
sible, put caps over the opening on
the cartridges or canisters.

u. What should you do when
vou are finished using your
respirator for the day?

A. 1. Discard any masks, filters,
or respirators that cannot be
reused.

2. Take off the prefilters and
cartridges or canisters. Discard
them or, if still usahle, replace
their caps and seal them in an
airtight container, such as a zip-
closable plastic bag.

3. Wash the respirator body,
facepiece, and any reusable fillers.
Soak them for ar least 2 minutes in
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a mixture of 2 tablespoons of
chiorine bleach in a gallon of hot
water. Rinse thoroughly. Dry
thoroughly or hang them in a clean
area to dry.

4. Store the respirator and any
reusable cartridges, canisters,
filters, and prefilters in an airtight
container in an area where they are
protected from dust, sunlight,
extreme temperatures, excessive
moisture, and pesticides or other
chemicals.

0. How will you know when to
replace dust/mist masks,
prefilters, and dust/mist-filter-
ing and vapor-removing canis-
ters and cartridges?

A. 1. Change dust/mist masks,
cartridges, and prefilters immedi-
ately if you have trouble breath-
ing. They usually need to be
changed at least every 8 hours.
2. Change vapor-removing
canisters or cartridges immedi-
ately if you smell, taste, or feel
irritation from pesticide vapors.
Change them whenever any
“service life indicator™ tells you
that you should, or after the time
limit set by the manufacturer,
Otherwise, replace them after
about 8 hours of use.




