Pesticide Safety for the
Applicator
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How Do We
Measure RiIsk?

It Is a function of:
Toxicity X Exposure

Toxicity — capability of a
substance to cause injury or
death
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Types of formulations

 Wet

—More easily absorbed
e Dry

—More easily inhaled
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Routes of Exposure
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Acute and Chronic Toxicity

e Acute Exposure

— Immediate effects of a
single, short term
dose

— All routes are
considered during
testing

e Dermal

e Oral
 Eye

* Inhalation
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DANGER PELIGRO
PESTICIDES _PESTICIDAS

|®I

KEEP OUT
NO ENTRE
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Chronic Toxicity

* The delayed effects of repeated exposures
over a long period of time.
o Effects evaluated In the lab include

— Potential tumors
— Birth defects
— Reproductive effects
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Material Safety Data Sheets

* Provide details on both acute and chronic exposures
* Provides basis for protective gear (PPE)

 Remember — in the event of a suspected pesticide
poisoning, the label and MSDS sheets need to be taken
to the health provider
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CAPTURE® 2 EC
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This document has been prepared o mest the re-
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tion Standard, 28 CFR 1910.1200; the BU Directhve,
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information contained herein is for ihe concentrate
as packaged, unless othenwise noted.
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Other Label Information

Agricultural Use Requirements
REI’S
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Specimen Label

%_, DowElanco

Granular Insecticide

*Trademark of DowElanco
For control of various insects infesting certain fi
and vegetable crops.

Active Ingredient:
chiorpyrifos: O,O-diethy!
0-(3.5.6-richlom-2-pyrdinyl)
phosphorothicate.

First Aid
Organophosphate
Hf swallowed: Call a physician or Poison Control Center, Drink 1or2
glasses of water and induce vomiting by touching back of throat with finger.

Agricultural Use Requirements
Use this product only in accordance with its labeling and with the Worker
Protection Standard, 40 CFR part 170. This Standard contains requirements
for the protection of agricultural workers on farms, forests, nurseries, and
greenhouses, and handlers of agricultural pesticides. It contains
requirements for training, decontamination, notification, and emergency
assistance. It also contains specific instructions and exceptions pertaining to
the statements on this label about personal protective equipment (PPE), and
restricted-entry interval. The requirements in this box only apply to uses of
this product that are covered by the Worker Protection Standard.

Inert Ingredients ...
Total ...ooccov o

U.S. Patent 4,380,537

EPA Reg. No. 62718-34

Precautionary Statements

Do not enter or allow worker entry into treated areas during the restricted
entry interval (REI) of 12 hours.

Hazards to Humans and Domestic Animals
Keep Out of Reach of Children

CAUTION PRECAUCION

Si usted no entiende ia etiguata, busque a alguien para qQue se a exp
usted en detalie. (If you do not understand the label, find someone to
It to you In detail.}

Harmful if Swallowed * Causes Eye Irritation
Avoid contact with eyes, skin, and clothing. Avoid breathing d

Personal Protective Equipment (PPE)
Applicators and other handlers must wear:
« Long-sleaved shirt and long pants
= Shoes plus socks

Foliow manufacturer's instructions for cleaning/maintaining PPE. It
instructions for washables, use detergent and hot water. Keep andy
PPE separately from other laundry

User Safety Recommendations
Users should
= Wash hands before eating, drinking, chewing gum, using tobacoc
ne tollet
* Remove ciothing immediately it pesticide gets inside. Then wash
thoroughty and put on clean clathing,

2009

Exception: If the product is soil-injected or soil-incorporated, the Worker
Protection Standard, under certain circumstances, allows workers to enter
the treated area if there will be no contact with anything that has been
treated.

PPE required for early entry to treated areas that is permitted under the
Worker Protection Standard and that involves contact with anything that has
been treated, such as plants, soil, or water, is:

* Coveralls

» Shoes plus socks

= Waterproof gloves
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PPE
Protecting your Body!
o SKiIn

e Eyes

* Ingestion
 Inhalation
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It IS on the label!

@m.mm

Active Ingredient:
lcmuros S [[(1 A= dlmo!.hylethyi]lhio]n'mhyl]
0.0-diethy!

||1!I'( Ingr-él-ml

EPA Reg. No. 241-238

KEEP OUT OF REACH
OF CHILDREN

DANGER/IPELIGRO!
Q POISON :'::2':

Si usted no entiends fa etiquala, busque A alguien para gue
== la explique & Listed en detalle. {If you do not understand
this label, find someone to explain it to you in detall )

STATEMENT OF PRACTICAL TREATMENT
Organophosphate

CALL A PHYSICIAN AT ONCE IN ALL CASES
OF SUSPECTED POISONING.

it swallowed, drink one or sses of water and induce

respiration, preferably mouth-to-mauth. If breathing is Pty
oxygen. Gel medical attention.

PRECAUTIONARY STATEM}

HAZARDS TO HUMANS
AND DOMESTIC ANIMA|

DANGER!

Fatal If swallowed, inhaled, or absarbed throf
not breathe dust. Do not get in eyes, on
Do Not Breathe Dust
While
allaw as little frea fall as pnsmble Do not peur
do not allow dust to reach the breathing zone|
Do Not C Food or Feed
Onoo a eoﬂlamer nns been opened, use it cf
armptied while still in 1
sTDHAGE AND DISFQSAI. statement for fu
Keep Out of Aeach of Domestic Animals.
Not For Use or Storage In or Around the Horm}

WORK SAFETY RLILE;

REPEATED EXPOSURES TO CHOLINES
TORS SUCH AS ARE CONTAINED IN THIS
WITHOUT WARNING, CAUSE PROLONG
TO VERY SMALL DOSES OF ANY CH

—
Personal Protective Equipment (PPE):
Applicators and other handlers must wear:

= Coveralls over long-sleeved shirt and long pants

» Waterproof gloves

= Protective eyewear

or loading

fied as specified in the WPS.

» Chemical-resistant footwear plus socks

= Chemical-resistant headgear for overhead exposure
= Chemical-resistant apron when cleaning equipment, mixing,

= A respirator with either an organic vapor-removing cartridge
with a prefilter approved for pesticides (MSHA/NIOSH
approval number prefix TC-23C), or a canister approved for
pesticides (MSHA/NIOSH approval number prefix TC-14G).

Discard clothing and other absorbent materials that have been
heavily contaminated with this product. Do not reuse them.

Follow manufacturer's instructions for cleaning/maintaining
Persconal Protective Equipment.
washables, use detergent and hot water. Keep and wash Per-
sonal Protective Equipment separately from other laundry.

When handlers use closed systems or enclosed cabs, ina man-
ner that meets the requirements listed in the Worker Protection
Standard (WPS) for agricultural pesticides [40 CFR 170.240 (d)
(4-6)]. the handler PPE requirements may be reduced or modi-

If no such instructions for

INHIBITOR

falls below a critical point, no further exposure

polsoning t,

mation raganimg the toxicity of tarbufos. The j

for the National Pesticida Telecommuni
00-858-7378.

Kesp all unprotected person, children, |
from traal

Persons warklng with this product should have frequent
tests of their cholinasterase levals. If the r.hnlmastams

lowed until it has been determined by means of bloﬂd
the cholinestarase level has returned 1o normal. Bej

this
Network for recommendations regarding suchglood tests,
1 Ly

Da not rub eyes or mouth with hands. [Fyou leel sick in any way,
STOP wor temant of Practical

other infar-
-free number
i Network s

Persanial Prolactive Equipment (PPE):
Applicatars and other handlers must wear

= Waterproof gloves

two gla
vomiting by louchlnq back of throat with finger. Do not induce
womiting of give anything by Moulh 10 &0 UNCONSCIOUS PASO!
Avoid aleohol. Get medical attsntion.
H Inhaled, remove to fresh air. If not breathing, give ial

If on skin, wash thoroughly with soap and water.

2009

Chemical-resistant footwear plus socks

" —

» Coveralls ovar long-siseved shirt and long pants.
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Required PPE Is
determined by...

* The toxicity of the pesticide

e The formulation of the pesticide

e The activity you are performing
— Measuring, mixing and loading
— Applying
— Maintenance operations
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Presenter
Presentation Notes
PPE requirements are determined by the toxicity and formulation of the pesticide as well as the activity you’re performing. Remember in Chapter 5 on Hazards, that you can reduce hazard by reducing exposure. Since some pesticide handling activities increase the chance of exposure, the label may require more PPE at times to reduce the overall hazard. Mixing and loading are some of the most hazardous activities and require the most PPE.


Read the Label!!

What protective gear
IS specifically
required

PERSONAL PROTECTIVE EQUIPMENT (PPE)

Some materials that are Chemical-resistant to this product are listed
below. If you want more options, follow the instructions for category F
on an EPA chemical resistance category selection chart.

Applicators and other handlers must wear. A) Long-sleeved shirt; E)

Long pants; C) Chemical-resistant gloves such as Barrier Laminate,
Butyl Rubber, Nitrile Rubber or Viton; D) Shoes plus socks.

Follow manufacturer's instructions for cleaning/maintaining PPE. If no
such instructions for washables, use detergent and hot water. Keep
and wash PPE separately from other laundry.
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Presenter
Presentation Notes
The label clearly states whether PPE needs to be chemical resistant.  Let’s review what chemical resistant means.






Personal Protective
Equipment (PPE)
* Minimum: Protect Yourself!

(Even if not on label)

— Long-sleeved shirt
— Long trousers or

coveralls
— Gloves
— Shoes plus socks
— Hat
2009 B\ UNIVERSITY of I’\JE;W ﬂA_MPSHIRE
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Presenter
Presentation Notes
Okay, now we’ll look at what PPE is available and when you should wear what.

At a minimum, your PPE should include a long-sleeved shirt, long trousers or coveralls, gloves, shoes plus socks and a hat. Remember, you can always wear more PPE than the label requires. 


Chemical-Resistant Clothing

e Prevents most chemicals 2

L4

from reaching the skin ¢

* PVC plastic, rubber, non- |
woven coated fabrics / j

-“

Rubber Nitrile Barrier
Laminate

2009 UNIVERSITY of NEW HAMPSHIRE
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Presenter
Presentation Notes
Chemical-resistant PPE material prevents most chemicals from reaching the skin. You must protect from dermal exposure.  There are many different types of chemical resistant materials including butyl and nitrile rubber, PVC plastic, and non-woven coated fabrics.  Due to the different toxicities and formulations of products on the market, different labels require different levels of protection.

The label may require chemical resistant gloves, hat, boots, and coveralls or rainsuit.


Material

* Nitrile — Good overall protection, $
* Neoprene — Softer, better dexterity - $

e Natural Rubber — Use only on dry or water
based formulations - $$

» Butyl — For High Toxicity Pesticides - $$
e PVC — Anyhydrous ammonia - $
e Viton — Superior Protection but $$$$$

2009 A UNIVERSITY of NEW HAMPSHIRE
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Gloves

 Want unlined gloves

e Do Not Wear
L_eather Gloves

e Do Not Wear exam
gloves

e Check for holes often

e Want 14 mils or
thicker

2009 UNIVERSITY of NEW HAMPSHIRE
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Check the label

to determine If you need specific chemical-resistant
gloves, and what kind

Personal Protective Equipment:

Some materials that are chemical-resistant to this product are listed
below. If you want more options, follow the instructions for category C
on an EPA chemical resistance category selection chart.

Applicators and other handlers must wear: Long-sleeved shirt and
long pants; Chemical-resistant gloves; such as Barrier Laminate or

Butyl Rubber, or Nitrile Rubber or Neoprene Rubber or Polyvinyl
Chloride or Viton; Shoes plus socks; Protective eyewear when mixing

repairing/replacing hoses, cleaning, replacing or unplugging nozzles) on
contaminated equipment or equipment containing residual carbofuran,
or when cleaning the equipment or vehicle containing, or contaminated
with carbofuran. For exposure in enclosed areas: A respirator with
either an organic vapor-removing cartridge with a prefilter approved for
pesticides (MSHA/NIOSH approval number prefix TC-23C), or a
canister approved for pesticides (MSHA/NIOSH approval number prefix
TC-14G), or a NIOSH approved respirator with an organic vapor (OV)
cartridge or canister with any R, P or HE prefilter; For exposures
outdoors: Dust/mist filtering respirator (MSHA/NIOSH approval number
2009 prefix TC-21C), or a NIOSH approved respirator with any R,P or HE
filter.



Presenter
Presentation Notes
Once again, read the label.  It provides information about the required personal protective equipment. Make certain you wear the minimum amount of PPE for the activity that you’re performing.


Gloves

18", 22-mil
Unlined
9 Nitrile Gloves

This tough 22-mil thick nitrile
rubber glove resists punctures,
snags, cuts and abrasions, Curved
finger fit with tapered wrist ensures a
comfortable natural fit. A textured finish provides a secure
grip. Excellent resistance to most pesticides, oils, greases, fats
and acids. For use with pesticides which refer to categories A, C, E
or Fon EPA’s Chemical Resxstance Category Selection Chart (see page 9).
USA made. Specify size: L (10) or XL (11) only.

18" length for
added protection p

Ténises Aln ANOALF
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Inside Or Outside?

Overhead
Spraying

Normal
Spraying
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Chemical-resistant Materials

o Watch for signs of wearing and degrading:
— color change
— spongy
— swollen
— jelly-like
— cracked
— brittle

2009 UNIVERSITY of NEW HAMPSHIRE
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Presenter
Presentation Notes
When chemical-resistant materials degrade, they stop providing protection.  If your gloves change color, become spongy, brittle, swollen, jelly-like, or crack, replace them.  Gloves are cheap, especially when compared to your health and safety. Replace your gloves often.


Coveralls

e For Toxicity Class

11 or IV — Cotton
(tight weave),
Kleenguard® coveralls

e For Toxicity Class

(11) — Possibly cotton,
Tyvek.

o For Toxicty Class | —
PVC, Nitrile, Tychem®,
sealed or serged seams.

2009 UNIVERSITY of NEW HAMPSHIRE
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Coveralls

e Wear loosely over clothing
o Zippers should be covered

e Two-piece: top should
extend well below the
waist and remain
untucked

2009 UNIVERSITY of NEW HAMPSHIRE
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Presenter
Presentation Notes
A variety of coverall designs and materials are available.  Wear coveralls over clothing and make sure zippers are zipped all the way up and covered.  If you’re wearing a 2-piece coverall, the top should extend well below your waist and should NOT be tucked-in.  Coveralls may be very in their level of protection from cotton to Tyvek, which is water-resistant, and to other chemical-resistant suits.


Chemical-resistant Suit
Offers the most protection

Wears out with chemical
contact over time

Made of rubber or plastic

May be too warm

— Drink plenty of water!

— Take frequent breaks!

2009 UNIVERSITY of NEW HAMPSHIRE
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Presenter
Presentation Notes
Chemical-resistant suits can lose their ability to protect you over time from chemical exposure. These suits are made of rubber or plastic and can be very warm, especially on hot days. To avoid heat stress when wearing chemical-resistant suits, remember to drink lots of water and take frequent breaks.  


Injuries — Mixing and Loading

* 60% of Injuries

* Application makes A __
up less than ¥ (38%o) -

+ Over ¥% (57%) of AP
Injuries are systemic. '_F - _  i ’

* About 25% areeye = RS
Injuries © S—_——
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Chemical-Resistant Aprons

e Use when:
— mixing and loading

— cleaning equipment
 From neck to knees

« WARNING: aprons can
get caught in machinery!

2009 UNIVERSITY of NEW HAMPSHIRE
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Presenter
Presentation Notes
As I mentioned before, mixing and loading are the most hazardous activities you can perform when working with pesticides.  If you’re mixing and loading or cleaning equipment, make certain that you’re well protected.  Wearing a chemical-resistant apron that extends from the neck to below the knees is not only a good idea but many times it’s required by the label.  


{ )

Gloves reduce dermal exposure
by 99%
when mixing,
loading,
and applying

Exception: Methyl bromide
and other fumigant gases can
become trapped inside gloves
and cause burns

2009 ”éﬁLUNIV(ERSITY of NEW HAMPSHIRE
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Presenter
Presentation Notes
Gloves are the most important piece of personal protective equipment.  Wearing gloves can reduce dermal exposure by 99%.  There’s an exception, however.  Methyl bromide and other fumigant gases can become trapped inside gloves or even boots. The fumigant next to your skin can actually cause burns. Make sure you read the label and take care of your PPE.


Footwear
* No sandals! .
e Consider wearing unlined, / [k \
rubber boots... even If not ) R
required RN,
l"'-..
e Hang pant legs outside the

boots!
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Presenter
Presentation Notes
Footwear is an important piece of PPE.  It’s common sense that sandals don’t provide adequate protection when applying pesticides. Wearing unlined, rubber boots are best even though, a label may only require shoes plus socks.  Rubber boots can be rinsed inside and out and should normally be removed before entering a building to reduce the possibility of tracking pesticides into a home or building.  Wear pant legs on the outside of the boots to prevent pesticides from entering the boots and pooling at the bottom of the boot.



Although leather work boots may be more comfortable and practical for much of your work, avoid wearing them when applying pesticides.  Leather is an absorbent material and can lead to extended, continuous exposure.  Wearing leather work boots is just like wearing cotton gloves.  Don’t do it when you’re making pesticide applications.


Hats & Hoods

e Liquid-proof with a
wide brim

e No absorbent
materials!

 Chemical-resistant g’%
hoods on jackets
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operative Extensio


Presenter
Presentation Notes
For some applications, pesticide exposure can occur on the scalp or the back of the neck.  A liquid-proof hat with a wide brim reduces pesticide exposure to the head and the back of the neck.  You know those baseball caps that people wear to support their favorite sports team, pesticide, or place of employment, what are they made of?  Yep, cotton or some other cloth material!  Like cotton gloves and leather boots, cloth caps can absorb pesticide; caps would be inappropriate for overhead applications and applications with lots of fine droplets that remain airborne.  Remember, any absorbent material in a hat, such as a hat tie under the chin or a headband, can absorb pesticide and keep it trapped next to the skin.  Chemical-resistant hoods on jackets are another good alternative to protect the head and neck during pesticide applications.


Protect your eyes when mixing
concentrates or handling dusts or
toxic sprays

Eyewear should
have shields on all

sides!

2009 UNlVCE:RSITY of NEW HAMPSHIRE
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Presenter
Presentation Notes
During mixing and loading, the applicator is working with pesticide concentrates and there’s a possibility of splashback.  Protect your eyes which are very absorbent! Read the pesticide label to determine if eyewear is required.  

Dusts and toxic chemicals usually require eye protection.  Eyewear should provide protection on the sides, too.

Make sure the eye protection you’re using is adequate for the material you’re mixing.  For example, eye protection that is suitable for dusts is not always suitable for liquids.  Eye protection includes safety glasses, face shield or goggles.  Goggles and safety glasses don’t protect the rest of your face.




{ )

If goggles are required, so Is access to an
eyewash dispenser!

A portable eyewash Is recommended for people in the field
without access to a stationary eyewash

2009 UNIVCE:RSITY of NEW HAMPSHIRE
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Presenter
Presentation Notes
Under the agricultural Worker Protection Standard, if the label requires that goggles be worn to protect the eyes, then clean water for washing the eye or an eyewash dispenser must be readily available.  Under the Worker Protection Standard, eye decontamination stations are required as well as portable eyewashes that can be carried into the field.  Whether the law requires an eyewash or not, it’s a good idea to keep one handy when making pesticide applications.


Respirators

Prevent pesticide exposure
through the respiratory system

2009
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Presentation Notes
Respirators are personal protective equipment that helps protect against pesticide exposure through the respiratory system.  If pesticides are inhaled they can easily and quickly enter the blood stream through the lungs.  Make certain that you’re not getting exposed through your respiratory system!


When should a respirator be used?

nen the label requires it
nen exposed to spray mist

nen working in confined spaces

= 22

nen using dusts, gases, vapors, or fumigants
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Presentation Notes
When should an applicator use a respirator?  Check the label.  If a respirator is required, there’s a reason, wear it!  If you’re going to be exposed to fine spray particles that could be inhaled, the pesticide user should wear a respirator.  When working in confined spaces, a respirator may be needed. If the pesticide is delivered as a dust, gas, vapor or fumigant, it’s possible that the applicator could breathe in the fine particles or gases.  Respirators, when worn correctly, help prevent pesticide exposure through the inhalation.


Air-Purifying Respirators

e Must be rated for
pesticides you are
using

« Facial hair may be
an issue

o Full face masks
preferable to
nose/mouth only
masks

2009 b UNIVERSITY of NEW HAMPSHIRE
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Helmet Style

 Come with battery
pack or 12 v. adapter

e Offer comfort along
with safety
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Always select equipment
approved by:

« National Institute of
Occupational Safety
and Health (NIOSH)

« Make sure the
cartridge or filter is

rateq fo r the " | gprRT e s Mo
pesticide you are
using

e Read the label
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Presentation Notes
Remember the National Institute of Occupational Safety and Health or NIOSH is the federal agency that approves respirators for chemical protection.  Read the label and talk to your safety supplier to determine which cartridge or filter is required for the pesticide product that’s to be handled.


Clean Up!

Discard disposables and
worn-out items!

Wash at the end of each

day, including gloves and
all PPE

Launder pesticide clothing
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Presentation Notes
Not only do you need to keep your respirator clean but you need to maintain all your personal protective equipment so that it continues to protect you.  At the end of each day, discard disposable or worn PPE pieces.  Wash all other PPE including your gloves – inside and out. Launder personal clothing worn as personal protective equipment at the end of each day.


Separate from family cl

A

othing

—

Wash contaminated clothing
In hot water with detergent
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Presentation Notes
Separate pesticide contaminated clothing from your family laundry. To decontaminate personal protective clothing, wash it in hot water with detergent. 


Line dry clothing if possible!
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Presentation Notes
Ideally, hang the clothing outside to allow the sun to break down any pesticide residues still found on the clothing.  


Heat Stress While Spraying Pesticides

e Pesticide users are

at higher risk...

— More clothing
— Toxic environments

— Other stress factors
e Hard work
* More exposed to sun
o Difficult to drink water
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Heat Exhaustion

e Overheating of the body due to excessive
loss of water or, In rare cases, salt
depletion.

o Symptoms include:
— Thirst, headache, Dizziness
— Pallor
— Possibly nausea or vomiting

— In severe cases, your heart may race and
you may feel disoriented
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Preventing Heat Injuries

 Drink water (1 quart per
hour when hot!)

o Eat to replace
electrolytes

e Rest breaks
e Acclimatize

o Watch for low humidity

— You may not appear to be
sweating but it is
evaporating

— You become less cautious
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First Aid For Heat Exhaustion

e Stop what you are doing and get out of the sun-
preferably into an air-conditioned building

o Drink water or, better still, a sports beverage,
taking it slowly rather than gulping it down

 If you don't feel better within 30 minutes, go to
a hospital emergency room

o Heat Stroke is generally not fatal but heat
stroke can be!!
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Heat Injuries and Pesticide Poisoning Can
Appear Similar

Heat Injuries Pesticide Injuries
e Sweating e Sweating
e Headache e Headache

* Dry Membranes «—— . \joist Membranes
e Dry Mouth <«

« Salivation, spit, tears
+ No tears or spite—
P —>+ Slow pulse

o Fast pulse<«

. Dilated pupilse —7e Pmpoth Pupils
e Confusion e Confusion
e Loss of coordination e Loss of coordination
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