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if you hire a custom {commercial)
applicator, you must be certified if
restricted materials are applied on
your farm.

Two types of certification are
available to applicators in California:
Commercial Applicator Certifica-
tion and Private Applicator Certifi-
cation. All growers whose property
is treated with restricted-use pesti-
cides must be certified as a private
applicator. This certification is also
needed by farm employees who
will be trining pesticide handlers
or fieldworkers about pesticide
safety. Commercial applicator cer-
tification applies to people who
apply pesticides for hire in any
location or use or supervise the use
of restricted-use pesticides on pub-
lic or private nonfarm properties.

To use restricted-use pesticides
on your farm, you must demon-
strate, through an examination
process, that you can competently
and safely handle these especially
hazardous chemicals. Once you
successfully pass Californias Pri-
vate Applicator Certification Exam-
ination and meet other require-
ments, you may be issued a permit
to purchase, possess, and use
restricted-use pesticides. Staff at
the agricultural commissioner’s

office where you receive the permit
will tell you how long this permic is
valid. You will need to complete six
hours of continuing education or
take the certification examination
every three years to maintain your
Private Applicator Certification
before a new permit is issued.

Californid’s pesticide regulatory
program is actively enforced and
violations can result in significant
penalties. State and county agen-
cies have the authority to deal with
violators using a wide range of
enforcement options. Your pesti-
cide use permit can be revoked,
your crops may be quarantined or
seized, and you may be liable for
criminal and civil penalties.

County Agricultural Com-
missioners may levy fines for many
pesticide regulation violations
without going through the court
process. Penalties can range from
$50 1o $5,000 for each violation.
Although violators can appeal the
penalties, many growers have paid
significant fines because they vio-
lated the laws and regulations.

HOW TO USE THIS
BOOKLET

This booklet is writeen for Cal-
ifornia farm owners, farm man-

agers, and certain farm employees.
You will use this booklet different-
ly depending on your type of work
or pest control needs.

_.... _....ui.._s_”.
vianagei

If you are a farm owner or
manager, you probably need to
become a Certified Private Appli-
cator in order to purchase and use
restricted-use pesticides as well as
to train farm employees about
pesticide safety. You probably are
already qualified to take the
examination but would appreci-
ate a quick review. The easiest
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4 - INTRODUCYTION

A FARM PROFILE

Follow each step listed on the
next several pages to identify the
precautions you need to consider
when using restricted-use pesticides
on your farm. [f you farm at two or

more locations, or if your farm has
more than one type of soil or crop,
complete a profile such as this for
each (make additional copies of
this Profle to suit the needs of your

operation).

Once you have completed the
Profile, use this information when
you apply for your Restricted Mate-
rials Permit at your local county
Agricultural Commissioner’s
office. You will find the informa-
tion you have put down in this
Profile is the information the staff
at the Commissioner’s office needs
in order to issue your permit
Understanding this information
will also help you to answer the
questions on the Private Applicator
Certification Examination.

Many of the sections provide
references to sources where you can
get information to complete that
part of the profile. You may already
know the information requested,
so you won't need to look it up. If
you are uncertain, check our the

Special precautions are required when using restricted-use pesticides on your farm.
Completing this Farm Profile will help you identify the hazards and conditions on
your farm that will influence the ways you use pesticides there.

i > B— e — s E— o ——

references. Some of this informa-
tion will be in one of the four
chapters of this booklet. You may
also be referred to the DPR Pesti-
cide Safety Information Series
(PSIS}, which you can obtain from
the agricultural commissioner. An
index of these publications is
found in the appendix. Also, other
useful publications are shown in
the appendix.

The Safe and mnnmn»..zm Use of Pesticides
is a comprehensive guide to handling
and applying pesticides. Page 97 in the
Appendix provides ordering information
for this useful reference.
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6 - INTRODUCTION

Review Chapter 1 in
The Safe and
Effective Use of
Pesticides for general
information on how
to identify pests. For
specific information,
see the references
for the UC IPM Pest
Management
Guidelines and IPM
Manuals at the
bottom of this page.

1‘&

i

ix
r

P R~ |
PESTS
List all the important existing or anticipated pests of this crop here.
§ INSECT PESTS: MITE PESTS:
WEEDS: PLANT DISEASES: gy
NEMATODES: VERTEBRATES:

OTHER PESTS:

SR TREY T oA e e

s

PEST MANAGEMENT GUIDELIN

The University of California publishes Pest Man

ramAner

ES

agement Guidelines for many of the major crops

grown in California. These Guidelines provide mmm_.mmﬂ deal of information about pests, how to monitor
for them, and when to treat for them. The n:_.m_“_m_:.:mm also provide management options. Guidelines
can he obtained from the tocal farm advisor's office (UC Cocoperative Extension Service) in your
county. The Guidelines are also available on the World wide web at:

Sﬁwﬁn\\ééf.:u:\_.COQmSm.mQC

IPM MANUALS

LT R R

iPM Manuais are aiso available for several impo
excellent color photographs of crop pests and
The manuals are available from your local farm
Oakland. See the appendix for ordering inform

T e x T Y CERE Lo LN RN ]

rtant crops arown in California. These manuals contain
provide information on how to manage these pests.
advisor’s office or from UC ANR Publications in

ation or go to http://anrcatalog.ucdavis.edu.
|
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8 - INTRODUCTION

On the last page of
this Profile, draw a
map of your farming
operation and show
the locations of the
sensitive areas you
listed here.

See pages 44-47 of
this booklet and
review the “Working
with the Weather”
section of The Safe
and Effective Use of
Pesticides for
information on how
weather influences

pesticide applications.

SITE CONSIDERATIONS e E
identify all the important structures, features (inctuding schools,
residences, farmworker housing, etc.}), and environmental
conditions on or surrounding your farm that need to be
considered when making a pesticide appfication.

List here all dwellings, schoots, buildings, commercial areas,
parks, playgrounds, roads, and waterways that are within ¥ mile
of any area where you will apply pesticides:

List ali crops planted within % mile of this location and also list sensitive crops, such as grapes and
rice, that are being grown in the area that may be affected by certain pesticide applications:

List any neighbors who will have field workers nearby:

WEATHER CONDITIONS

E.m there unigue weather conditions at this location that could influence pesticide applications?

2 High rainfali 3 High humidity
( other:
1 Fog

2 Freguent windy conditions {desc
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10 - INTRODUCTION : At

See Chapter 3 in this _
booklet and PESTICIDE STORAGE AND DiSPOSAL

appropriate sections What provisions have you made for safe storage of pesticides
in The Safe and and empty containers and for disposing of pesticide wastes?

I
. Describe ur pesticide storage and disposal procedures here.
Effective Use of yourp 9 P P

Pesticides for storage:
requirements for
pesticide storage and
disposal of pesticide
wastes. Also, refer
to the labels of
pesticides you use
for additional
information.

Disposal of waste materials:

Disposal of empty rinsed containers and empty bags:

WORKER TRAINING AND PROTECTION

Worker :.m:..:_rQ is an important part of planning for any pesticide

See pages 64-70 and the application,

appendix page 98 of this
booklet for information
and requirements

on training workers.
Obtain and post the
Pesticide Safety
information Series A-8
Safety Rules for
Pesticide Handlers on
Farms. Also, see The
Hlustrated Guide to State and federal laws require training of handiers. See the

Pesticide Safety for ; i |2 appendix for'a sample training checklist. Get a copy of the Pesticide
training information for BIRE IR safety Information Series A-8, Safety Rules for Pesticide Handlers

pesticide handters et Sl OR Farms.
and fieidworkers.

California regulations require that employees be adequately trained
before handling pesticides and that they be given refresher
training each vear thereafter, $ee the Appendix for a list of topics
that must _um._Sn_cama in pesticide handler training. The employer
must keep training records for at least two years.

Handling is armsmq as mixing, loading, or applying pesticides
(inciuding flagging) and maintaining, servicing, repairing, or
cleaning contaminated equipment used in the mixing, loading,
and application of pesticides.
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12 - INTRODUCTION

See appendix page 103
for examples of
organophosphate

and N-methyl
carbamate pesticides.

EMERGENCY MEDICAL CARE vmmm_uhnb.zo_.._m

Do you have an emergency medical care U_,OO—.\A_._E for you, your employees. and your family members
who handie pesticides?

3 Yes O No
Do you have empioyees using organophaosphate or carbamate pesticides with the signal words

Danger or Warning for more than 6 days in any30-day period? If so, you must provide for medical
supervision {cholinesterase testing).

3 ves 3 nNo
Do all your employees know where this emergency medical care information is posted?
Q ves O No _

List names, iocations, and tetephone numbers @.n emergency medical facilities here. Also list the name
and telephone number of the physician or clinic providing medical supervision for your employees.

|
Emergency Medical Facility

Name of facility:
Location:

Telephone number:

Medical Supervision for Employees
Name of physician or facility:
Location:

Telephone number:

Post emergency telephone numbers and the dddress of the emergency care facility in a prominent
location at the work site or on the work vehicle.
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14 - INTRODUCTION

See the Material
Safety Data Sheets
for each pesticide
stored or used on
your farm. The MSDS
provides useful
information for
fighting fires.

PESTICIDE-RELATED FIRES

Do you know what to do in case of a fire involving pesticides?

0 Yes U No

Have you provided local authorities with a list of pesticides stored at your farm?
U ves 1 No

Provide an inventory of your storage of pesticides, fuels, and fertilizers for your local fire
department. This will help them prepare for fighting a fire, shouid it occur. Other agencies may
require this information as well. Check with your agricultural commissioner’'s office for reporting
requirements. Read the information on dealing with pesticide fires on pages 84-85 of this booklet.

YOUR PEST MMANAGEMENT ﬁwanwbg

To manage pests on your farm most effectively, use several methods of control. Often a combination
of different types of control methads is more effective than one single control.

Naturally occurring beneficial organisms can contribute to the control of pests on your farm. You
must know the status of the pest populations and what beneficials are present when planning your
pest management program. This requires careful monitoring.
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16 - INTRODUCTION SRR ESR e SR

SELECTING AND PURCHASING .ﬁ.mm RIGHT vmm._._n_Um
Pesticides inciude insecticides, herbicides, fungicides, nematicides,
rodenticides, attractants, repelients, amwo__msﬂm_ and plant growth
regulators. Other types of pesticides include an,namm {for controliing
fish), avicides (birds), molluscicides (slugs and m_._m_“m, and silvicides (trees
and woody shrubsh.

Usually, you will have several choices for each Umwﬂ you may need to

See appendix page 90 control. Each pesticide has some distinct characteristic that may influence
for a Checklist for your selection. Apply the guidelines listed belol to each pesticide you are
Planning a Pesticide considering. In this way you will buy pesticides|that best meet your needs

N R and the conditions of your crop and farm. _
Application. - conom K : "

_ All agricultural-use pesticides used in nm_xo_.si miust be purchased from
Department of Pesticide Regulation-licensed Pest Control Dealers. Beware
of pesticides promoted through the Internet, telephone solicitations, or out-of-state catalogs. You
may be unknowingly purchasing materials thatjare not registered for use in the state, which could
sublect you to enforcement actions. Unlicensed dealers are breaking the law if they sell you any
agricultural-use pesticides.

CHECK OUT PESTICIDE LABELS |

Have you read labels of all the pesticides you are considering?
3 Yes ) Mo
List specific hazards of the pesticides you are planning to use (hazards include danger to the

environment, toxicity to fish, injury to treated plants, etc.):~

Obtain copies of
labels from your pest -
control dealer for all

the pesticides you ARE THE PESTICIDES Wmo_mqmamﬁ.ﬂow THIS CROP?

are considering. Only use pesticides that are registered for this'trop! Your crop must be tisted on the pesticide labet,
Compare the use and otherwise it is an illegai application. if you are in doubt, contact your agricultural commissioner,

hazard information
and become famitiar
with use restrictions.

List the pesticides you are considering and no:r_,:.. that they are registered for use on this crop:

—
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18 - INTRODUCTION

PLANTBACK RESTRICTIONS
Plantback restrictions are listed on the pesticide label, and these restrictions limit planting certain
crops to treated fields for a specified period. _u_r_._ﬂcmnx restrictions are sometimes needed because
pesticide residues teft behind in the soil can harm future crops or result in illegal pesticide residues
on those crops.

If there are plantback restrictions, are these compatible with your cropping system?
Q vYes 3 No

List specific crops that cannot foilow the application of any of the pesticides you are considering and
the length of the plantback intervat: _
_
|

PHYTOTOXICITY

Check the pesticide label carefully, Some pesticides may injure certain species or varieties of plants or
may cause injury during specific environmental conditions such as above a certain temperature or
when plants are water stressed.

Are there phytotoxicity warnings of which you must be aware?

1 Yes J No

List specific conditions you must meet to avoid| phytotoxicity problems:
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20 - INTRODUCTION

Place a drawing or
map of your farming
operation here. Show
the locations of
adjacent crops,
houses, roads,
waterways, and any
other sensitive areas.

ENDANGERED SPECIES |

Are there restrictions to using any of these Umm__unamm because of the presence of endangered
species?

Q Yes O No
List any endangered species of concern at your| farming location:

| . _—
The tfabet will specify endangered species of concern. Check with the local agricultural commissioner's
office for a listing and location of endangered mﬂumnmmm that might affect your use of certain pesticides.

FARM MAP

Place a drawing or map of your farming OUm_‘m.n_.D: here. Show the locations of adjacent crops,
houses, roads, waterways, and any other sensitjve areas.
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22 - THE PESTICIDE LABEL

pollution, or waste of time and
pesticides are some other costly
consequences resulting from your
not following the instructions on
pesticide labels.

LEARN 70 USE
PESTICIDE LABELS

The review questions at the
end of this chapter deal with how
you find information on pesti-

..A,...., =

it
gﬂdﬂ?h‘!dk. o

Sl

Figure 1-2. Before opening the pesticide
container, learn the precautions you
must take to prevent injury.

cide labels. After reading the fol-
lowing information, test your
knowledge by answering these
review questions. The following
sections describe when to read

the label and what the label

sections mean.

When to Read the
Pesticide Label

Read the pesticide label:

1. Before ?%%&3% the pesti-
cide. Make sure the pesticide is
registered for your intended use.
Confirm that there are no endan-
gered species restrictions or other
conditions that prohibit the use of
this pesticide at the application
site. Be cerrain it can be used
under current weather condirions
and against the pest life stage you
are trying to control. Find ourt
what protective equipment and
special application equipment you
need. Do not buy the pesticide on
the basis of reading only the
brand name. Keep in mind that
manufacturers change products,
formulations, and methods of
application  without changing
brand names.

2. Before mixing and applying
the pesticide. The complete label

(including the Jabel and supple-
mental labeling) must be at your
pesticide mixing site. Read the
label to understand how to mix
and safely apply the material (Fig-
ure 1-2). Learn what precautions
are needed to prevent exposure to
people and nontarget organisms.
Find out what first aid and medical
treatment is necessary should an
accident occur.

3. When storing pesticides. Find
out how to properly store the pes-
ticide to prevent breakdown or
contamination. Understand the
special precautions to prevent fire
hazards. Be sure storage areas are
properly posted. Refer to the Pests-
cide Safety Information Series A-2
for information on storage, trans-
portation, and disposal of pesti-
cides and containers.

4. Before disposing of unused
pesticide and empty containers.
Learn how to prevent environmen-
tal contamination and hazards to
people. Before disposal, check with
the county Agricultural Commis-
sioner in your area for local restric-
tions and requirements. See the
Pesticide Safety Information Series
A-2for further information on dis-
posing of containers and unused
material.
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RESTRICTED USE PESTICIDE
FOR RETAIL SALE TO AND APPLICATION ONLY BY CERTIFIED APPLICATORS @
OR PERSONS UNDER THEIR DIRECT SUPERVISION

NOPEST® SOLUPAK .

50% WETTABLE POWDER
CROP INSECTICIDE
IN WATER SOLUBLE PACKETS

FOR EFFECTIVE ECONOMICAL INSECT CONTROL

ACTIVE INGREDIENT

0.0 Dimethyl S-[(4-oxo0-1,2,3-benzotriazin-3(4 A-ymethyllphophorodithicate.. ... . 50%
INFRT INGREDIENTS: ... .. : Tt e s e o e s 50%
Keep water soluble packets in this container and store in a cool dry place, but not below freezing (32"F). Protect from
heat. Keep away from open flarme, Do not hear. Entire inner packets dissolve tn water. After opening outer bag, drop the
equired unopened inner packets into spray fank as directed. Do not excessively handle water soluble packet or expose il
1o mossture, since this may cause breakage.

DEALERS SHOULD SELL IN ORIGINAL PACKETS ONLY
CONTAINS 5 ONE-POUND WATER SOLUBL 6/
EPAReq No. 3333-301 TOTAL NET CONTENTS: 5 FOUNDS ¢y
STOP - READ THE LABEL BEFORE USE
KEEP OUT OF REACH OF CHILDREN

DANGER POISON

Si usted no entiende la etiqueta, busque a alguien para que se la explique a usted en detalle.
If you do not understand the label find someone to explain it to you in detail.

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS

Fatal if swallowed, inhaled, ar absorbed thraugh the skin. Do not get in eyes or on skin. Do not breathe spray mist. Spray
operator should work to windward to stay out of drift or mist. When handling the concentrate, wear a protective suit of
one or two pieces that covers all parts of the body except the head, hands, and feet. Wear chemical resistant gloves,
chemical resistant apron, and chemical resistant shoes, shoe coverings. or boots. Wear goggles or a face shield and a
pesticide respirator approved by the National Institute {or Occupational Safety and Health under the provision of 30 CFR
Part 11. During application, equipment repair, equipment cleaning, reentry, and disposal of the pesticide wear a
protective suit of one or two pieces that covers all parts of the body except the head, hands, and feet. Wear chemical
resistant gloves and chemical resistant shaes, shoe coverings, or boots. Wear a chemical resistant hat during airblast

application.

9]

ENVIRONMENTAL HAZARDS

This product is extremely toxic ta fish and wildlife. Do not apply directly to water or wettands (swamps, bogs, marshes,
and potholes). Do not contaminate water by cleaning of equipment or disposal of wastes. Drift and runoff from treated
areas may be hazardous to aquatic organisms in neighboring areas.
FOR ADDITIONAL HAZARDS SEE INSIDE LABELING
DIRECTIONS FOR USE- Use specified dosage of NOPEST SOLUPAK in the amount of water necessary to give complete @

coverage of foliage. Determine the total amount of wettable powder to be added to the spray tank based on the rates
(Continued on next page}

ABC CHEMICAL COMPANY, 1234 MAIN STREET, ANYTOWN, USA 00001 - 1 800-123-4567 @
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Figure 1-4. Pesticides can anter your body through these four routes of exposure.
Read the pesticide label to understand the hazards.

missioner. Also included in the
DIRECTIONS EOR USE is informa-
tion you need on storage and dis-
posal of the pesticide.

Refer also to cthe Pesticide
Safety Information Series A-2—

Storage,  Transportation, and
Disposal, for California-specific
storage, transportation, and

disposal requirements.

The DIRECTIONS FOR USE list
target pests that the pesticide has
been registered to control, plus the
crops, plant species, animals, or
other sites where the pesticide may
be used. The directions may also

include special restrictions that you
must observe, such as crops that
may not be planted in the treatment
area (plantback restrictions) and
restrictions on feeding crop residues
to livestock or grazing livestock on

treated fields.

The DIRECITIONS FOR USE tell
you how to apply the pesticide, how
much to use, where to use the mate-
rial, when it should be applied, and
also include preharvest intervals for
all crops whenever appropriate. A
preharvest interval is the time, in
days, required after applicarion
before your agricultural crop may
be harvested.

Always follow these DIREC-
TIONS FOR USE. Remember: It is a
violation to use pesticides in a
manner inconsistent with the label
unless federal or state laws specify
acceptable deviations from label
instructions.

WORKER PROTECTION

INFORMATION
A revision to the Pederal
Insecticide,  Fungicide, and

Rodenticide Act (FIFRA), known
as the Federal Worker Protection
Standard, has made some signifi-
cant changes and improvements to
pesticide label requirements.
These revisions also led to changes
in Californids regulations so the
state’s regulatory program would
meet federal guidelines.

The PRECAUTIONARY STATE-
MENT section contains specific
personal protective equipment
(PPE) requirements when you
handle pesticides.
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more informarion on restricted-
entry intervals.

Notification. You must notify
employees working on your farm
of any pesticide applications and
restricted-entry intervals in effect if
they will be working within 1/4
mile of the treated areas. You need
to tell them the trearment location,
timing, pesticide name, and any
precautions they should take.
Pesticide labels may specify
the method of notification you
must use—posting or oral notifica-
tion—or both. If no method is
specified, you may notify workers
either orally or by posting. Califor-
nia regulations require field posting
if the restricted-entry interval
exceeds 7 days. See the Pesticide
Safery Information Series A-9 for
posting requirements and be sure
to post it where workers will see it.
If you have workers who handle
pesticides, you must train them

and post Pesticide Safety Informa-
tion Series A-8. Both A-8 and A-9
are available in various languages.
Your employees must have access
to pesticide use records for treated
fields and for materials they
handle. You also must supply a
Material Safety Data Sheet
(MSDS}) (see pages 32-33 for sam-
ple) if requested. See the appendix
for pesticide handler training
information and form.

Early-Entry Workers. People
who must perform certain allowed
cultural activities that involve lim-
ited contact with treated surfaces
in treated areas before restricted-
entry intervals expire are known as
early-entry workers. You must pro-
vide early-entry workers with spe-
cial training and PPE specified on
the label for early entry. You must
also assure that they will have no
contact with anything that has
been treated, including soil, water,
and plant surfaces. Only limited
contact activities that are necessary
and unforeseen, such as irrigation,
are allowed and, depending on the
activity that is performed, there are
limitations on how long carly entry
employees may be in the field. If
the restricted entry interval is fora
pesticide that requires both oral

warning and field posting, early
entry is not allowed. Early entry
cannot be sooner than 4 hours
after the application. See the
appendix for early-entry training
information for your workers.

Figure 1-6. The Department of Pesticide
Regulation, as well as the U.S, EPA, must
register pesticides before they can be
used in California,
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30 - THE PESTICIDE LABEL

You must have a copy of the
SLN labeling in your possession in
order to apply the pesticide for that
purpose. The registration number
for Special Local Needs labeling
will include the initials SLN and
the standard two-letter abbrevia-
tion code for the state that issued
the registration (CA). These regis-
trations are legal only in the state or
local area specified in the labeling.
If you make an application of a pes-
ticide having an SLN from another
state or region you will be subject
to civil and criminal penalties.

Staff from the agricultural
commissioner’s office, UC Coop-
erative Extension farm advisors,
pest control dealers, or pest control
advisers can help inform you of
SLN registrations that pertain to
your crops and area.

Emergency Exemption from
Registration (section 18). When an
emergency situation arises, DPR 15
allowed by the U.S. EPA to approve
the use of an unregistered pesticide
for a specified period of time. This
process, called a Section 18 emer-
gency exemption, follows strict fed-
eral guidelines. If the emergency
exemption is for a food or feed crop,

U.S. EPA establishes a time-limited
tolerance. The application for a Sec-

tion 18 exemption must include an
economic justification document-
ing significant crop losses and no
registered, effective product or cul-
tural practice available to control
the pest. All section 18 uses are
restricted matetials so you will need
a permit from the agricultural com-
missioner and must carefully follow
all use guidelines on the section 18
label. Strict controls and record
keeping are required.

MATERIAL SAFETY
DATA SHEETS

Material Safety Data Sheets
(MSDSs) provide you with valu-
able information about pesticide
hazards. These sheets are prepared
by manufacturers and must be
made available to every person sell-

ing, storing, or handling pesticides
(Figure 1-7).

Be sure to obtain MSDSs for
every pesticide used on your farm.
These sheets are helpful because
they describe the chemical charac-
teristics of active and other haz-
ardous ingredients and list fire and
explosion hazards, health hazards,
reactivity and incompatibility
characteristics, and types of protec-
tive equipment needed for safe

handling of the concentrated
material. Storage informartion and
emergency spill or leak cleanup
procedures are described.

LDsg and LCsy ratings (lethal
doses and lethal concentrations,
based on laboratory animal test
data) are given for various test ani-
mals. MSDSs are also important
sources of information on acute
and long-term health effects that
could result from overexposure to
the pesticides.

Keep MSDSs in a safe place at
a central location ar the workplace,
away from your pesticide storage
area. However, be sure they are
available for quick reference. Give

Figure 1-7. Refer to the Material Safety
Data Sheet for each pesticide you use
on your property. The MSDS provides
information about the pesticide hazards
and how to handle spills and fires.
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MONSANTO Company Page: 1

ROUNDUP ORIGINALTM]| Herbicide Version: 1.2 Im:.co.._cn daer 01/25/2001
MONSANTO Company

Material Safety Data Sheet
Commercial Product

1. PRODUCT AND COMPANY IDENTIFICATION

Product name
ROUNDUP ORIGINAL{TM] Herbicide

EPA Reg. No.
524345
Produci use
Herbicide
Chemical name
Net applicable
Synonyms
None
Company
MONSANTO Company, 800 N. Lindbergh Blvd., 51. Louis, MO, 63167
Telephone: 800-332-3111, Fax: 314-694-3557
Emergency numbers
FOR CHEMICAL EMERGENCY, SPILL LEAK, FIRE, EXPOSURE, OR ACCIDENT Call CHEMTRIC - Day
or Night: 1-800-424-9300 1ol free in the continental U.S., Pucrio Rico, Canada, or Virgin Islands. For calls
originating elscwhere: 703-527-3887 (collect culls accepted),
FOR MEDICAL EMERGENCY - Day or Night: 314693-4000 {collect calls accepted).

2. COMPOSITION/ANFORMATION ON INGREDIENTS

Active ingredicnt
1sopropylamine salt of N-{phosphonomethylglycine: {isopropylamine salt of glyphosaic}

Compasilion

COMPONENT CAS No.
isopropylamine salt of glyphosalc 3864)-94-0

Surfaclanl 61791-26-2 8
Waler TI32-18-5 Sl

Trade secret composition,

OSHA Status
"This product is hazandous aecorling 10 the OSHA Hazard Communication Standard, 29 CFR 19101209,

3, HAZARDS IDENTIFICATION

Emwrgency overview
Appearance and odour (colosr/form/odour); ! Liquid / Slight

WARNING!

Keep out of reach of children.

CAUSES SUBSTANTIAL BUT TEMPORARY EYE INJURY

HARMFUL IF SWALLOWED

HARMFUL IF INHALED

REFORMULATION IS PROHIBITED

SEE INDIVIDUAL CONTAINER LABEL FOR RIEPACKAGING LIMITATIONS

MONSANTO Company Page: 2
ROUNDUP QRIGINALITM| Herbicide Version: 1.2 J—m._.onzqa dave: 0172572001

Polentint health effcets
Likely routes of exposure
Skin contacl, ¢y¢ contact
Eye contact, short term
Causcs emporaty cye irritation,
Skin contacl, shart lerm
Not expeeted to produce significant adverse cffects when recommended wse instructions are Tollowed.
Inhalation, short term
Nal expected to produce significant adverse clfects when recommended use instructions are followed.

Refer ta seclian | 1 for wxicological and seetion 12 for environmental information

4. FIRST AID MEASURES

Eye contact
Imenediately Mush with plenty of water.
Continue For at keast 15 minutes.
1f casy ta do, remove contact lenses.
17 there are porsistent symptoms, obiain medical advice,

Skin contact
Wash alfecled skin with plenty of water. .
Wash cluthes before re-use.
Take off contaminated clothing, wristwatch. joweltery.

Inhalation
Remove b (resh air.

Ingestion
Immcidiately of fer water o drink.
Do NOT induce voniting unless dineeied by medical personnel.
1 symploms occur, gel medical attention.

Advice te doctors
is product is pot an inhibitor of cholinesicruse.

Anlidote
“Treatment with dtvopine and oximes is not indicated.

5. FIRE FIGHTING MEASURES

Flash poing

Tocs not Mlash.
Extinguishing media

Recommended Water, dry chemical, enrbon dioxide (CC2), foam
u I Gre and explusion hnzord

None.

Environmentat precautions. see section 6.

Hazardous products of combustion
Curbon morkxide (C0), nitrogen oxides (NOx). phasphones oxides (PxOy)

Fire fighting equipmgnt

NOTE. The MSDS shown here is for illustration purposes only. Do not rely on the information in this sample MSDS for the product described. Information may change.
Obtain actual MSDSs for each pesticide used on your farm from your chemical supply d

the pesticide manufacturer.
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34 - THE PESTICIDE LABEL

ties of the pesticide is found in this
section. This includes appearance,
odor, pH, and specific gravity.

Stahility and Reactivity.
Unique hazards and stability infor-
mation is included in this section.
This information is useful to you
when you are handling the pest-
cide as well as when you are stoting
it, because it points out proper
procedures to follow.

Toxicological Information.
This is a very useful part of the
Marterial Safety Dara  Sheet

because it provides you with sum-
maries of the health effects of the
pesticide based on animal studies
and on literature reviews. This is
the section where you can find
information on the long-term

health effects of the chemical if

this informartion is available.

Ecological Information. This
section reports the toxicological
results of testing the pesticide on
fish, birds, and other wildlife and
provides you with information on
some of the hazards of the pesticide
on the environment.

Disposal Considerations.
Information on how you must
propetly dispose of residues, con-
tainers, and leftover or unusable

pesticide is given in this section.
Before disposing, however, check
local regulations.

Transport Information. The
transportation of some pesticides is
regulated by the U.S. Department
of Transportation. This section
tells you the Department of Trans-
portation shipping name, hazard
classification, and label informa-
tion, when this information is
required.

Reagulatory Information. This
section instructs you whom to
notify and what reporting infor-
mation is required in an emer-
gency if the pesticide is subject to
hazardous materials laws. You must
follow this information in cases of
spills or other emergencies.
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1.

12.

13.

14.

Which signal word indicates the &astamount of hazard?
a. Warning

I, Caution

<. Danger

d. Poison

For information on storing a pesticide, which part of the label would you

check?

a. The directions for use

b. The precautionary statements

¢. The statement of use classification

d. The agricultural use requirements

A plantback restriction is:

2. The time before workers can enter the treated area after application

b. The time that must lapse after application before the crop can be harvested

c. A limitation on the crops which can be planted in an arca where the pesti-

cide has been applied

d. The number of days that must pass before workers can enter the ficld o
plant a crop

In which section of the label will you find the personal protective equipment
(PPE) requirements for pesticide handlers?

a. The directions for use

b. The precautionary statements

c. The statement of use classification

d. The contents statement

Who of the following is not a pesticide handler?

a. A person who mixes pesticides

b. A person who cleans contaminated equipment

<. A person who transports pesticides from the dealer to your farm

d. A mechanic who repairs an uncleaned sprayer

L8,

19.

Whac is the usual restricted-entry interval for pesticides having the signal word
CAUTION?

a. 12 hours
b. 24 hours
c. 48 hours
d. When the spray dries or the dust settles

What is the usual meinimm restricted-entry interval in California for an
organophosphate insecticide with the signal word DANGER?

a. 12 hours

b.24 hours

c. 48 hours

d.72 hours

Before making any pesticide application, who must you norify?
a. Anyone working within % mile of the application site

b. Employees working on your farm if they are working within % mile of the
treated area

c. Motification is not always necessary
d. The UC Cooperative Extension Farm Advisor

What should you do when the pesticide label does not specify which method
10 use to notify workers of a pesticide application?

a. You must post the treated area
b. You must orally notify all employees about che application

c. You must post and orally notify all people working on your farm if they are
working within X mile of the application

d. You must notify, either orally or by posting, all employces working on your
farm if they are wotking within % mile of the application

If the pesticide label calls for a 48 hour restricted-entry interval, bue
California regulations require a longer interval, which should you use?

a. The restricted-entry interval on the pesticide label
b. The California (longest) restricted-entry interval
c. An average between the two requirermnents

d. The interval on the label plus 50% the California interval
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38 - MIXING AND APPLYING

Chapter 2
MIXING AND APPLYING PESTICIDES

esticides are useful pest
management tools only if
you properly mix and
apply them. As you know, pesti-
cides are expensive macerials. Most
are hazardous chemicals that
require special handling. In Cali-
fornia, all pesticides are highly reg-
ulated, and you must handle them
responsibly. Each time you apply
any agricultural use pesticide, you
must report its use to the agricul-
tural commissioner. As a result of
the costs and regulations, control-
ling pests with pesticides requires a
lot of planning and paperwork. To
be sure your efforts pay off, follow
all label instructions and legal
requirements (Figure 2-1). This
chapter discusses methods of mix-
ing, application, and calibration of
application equipment thar will
help you get the greatest benefit
from your time and investment.

MIXING PESTICIDES

. - " Figure 1-1. Pesticide applications involve time and expense. Get the most out of
‘H,an_._:_n_r_am for mixing pesti- these investments by mixing pesticides properly and applying them at the correct

8 rates,
cides are the same for large and
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in the amount of pesticide being
applied and may cause serious
problems. For instance, sulfony-
lurea herbicides are applied at rates
of ¥ to % ounce of formulated
material per acre; small inaccura-
in measuring can produce
gross errors in application rates.

cles

Your employees must use a
closed mixing system when mix-
ing, loading, diluting, or trans-
ferring liquid formulations of
pesticides with the signal word
Danger (Figure 2-2). They must
also use closed systems when

dilured

loading or transferring

liquid mixes derived from dry
formulations of pesticides with

the signal word Danger.

Closed mixing systems enable
accurate and safe measuring of pes-
ticides being put into the spray
tank. The closed-system require-
ment does not apply if employees
handle one gallon or less of liquid
formulations with the signal word
Danger per day and the liquid pes-
ticide is in an original container of
one gallon or smaller. See the Pesti-
cide Safety Information Series A-3
for legal requirements of closed
MIXing systems.

Measuring. Liquids and
some granular pesticides are meas-
ured by volume, while dusts, pow-
ders, and most dry formulations
are measured by weight. Pesticide
labels use the English system of
measurement: liquid volumes are
in fluid ounces, pints, quarts, and
gallons; dry weights are in pounds
and ounces.

You will need an assortment
of glass or plastic calibrated meas-
uring utensils, from one ounce to
one gallon, for accurately measur-
ing liquids unless you use a closed
mixing system. Some pesticides
react with metal, especially alu-
minum and iron, so avoid using
any metal measuring utensils. Use
an eyedropper to measure small
quantities of liquid. Use an accu-
rate scale and a set of measuring
cups and spoons for measuring
and weighing dry pesticides
(Figure 2-3).

You must use scales and liquid
measuring vessels that are calibrac-
ed to the smallest unit of weight or
measure that you will be using. For
example, you cannot use a measur-
ing device that is calibrated in
2-ounce graduations to accurately
measure % ounce of liquid.
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42 - MIXING AND APPLYING

See the appendix page
106 for Procedures for
Triple Rinsing Pesticide
Containers.

Steps for Mixing

Begin mixing by filing your
spray tank at Jeast half full with
clean water. To allow room for the
pesticide, adjuvants, and residues
from triple rinsing of containers,
avoid filling the tank more than %
full. Check and adjust the pH of
the water in the spray tank ar this
time. Starc the agitators if the
equipment has them.

Open pesticide containers
carefully to prevent spilling and to
make resealing easier. Cut open
paper containers with a sharp knife
or scissors, rather than by tearing.
Meral containers, glass and plastic
bottles, and plastic pails all have
protective seals that you must
break open before use. Most of
these containers can be resealed
easily with screw caps.

After measuring or weighing
the correct amount of pesticide,
carefully pour it into the partially
filled spray tank. Rinse the measur-
ing container and then pour the
rinse solution into the spray tank.
Use caution while rinsing to pre-
vent splashing. Many closed mix-
ing systems are equipped with con-
tainer rinsing devices that pump
the rinse solution into the pesticide
tank. Unless they are rinsed auto-
matically, you should drain liquid
pesticide conginers into the spray
tank for 30 seconds after they have
been emptied, then rinse and drain
the containers three more times
(triple rinsed).

After each draining, fill the
container about 4 full of water, put
the cap back on and shake for sev-
eral seconds to mix the residue
with water, Pour each rinse solution
into the spray tank. Containers thac
have been triple-rinsed do not have
to be transported to special dispos-

al sites but can be recycled (as pes-
ticide containers, not through gen-
eral recycling channels) or taken to
a Class 2 disposal sites where they
might be inspected for cleanliness.

Figure 2-5. An air gap prevents back
siphoning while filling a spray tank.

e

Once the pesticide has becn
added, fill your spray tank to its
final volume. Do not allow the
tank to overflow during filling,
and never let the hose, pipe, or
other filling device come in
contact with liquid in the rank.
If the tank is being filled through
a top opening, you must provide
an air gap equal to at least twice
the diameter of the filling
pipe between the liquid in the
spray tank and the filling device
(Figure 2-5).
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Motor powered units should
be quiet enough to prevent opera-
tor stress, yet powerful enough to
do the job properly. Moving parts
need shields and guards to prevent
accidents and injuries. Powered
equipment must have accurate
gauges sO you can monitor spray
pressure and other functions.

Pesticide application equip-
ment has to be durable because
using this machinery on your farm
may subject it to long hours of
operation. Make sure that the filler
cover on the spray tank closes
properly and seals well (Figure 2-
7). If your spray rank will be left
unattended, lock the cover. Hoses
and fittings should be strong and
durable to prevent leaks and possi-
ble environmental contamination.
Leaks or ruptures could cause you
to be seriously injured.

Figure 2-7. Tank covers must be tight fit-
ting and seal well.

Safe Application
Technigues

Safe application techniques
require that you work with the
weather, control droplet size and
deposition, be familiar with the
application site, and have an
awareness of its hazards. Develop
special application patterns for the
site to accommodate hazards and
environmental conditions, and
leave buffer zones to protect sensi-
tive areas.

Working with the Weather
Weather influences pesticide appli-
cations. Temperature affects the
phyrotaxicity of certain pesticides, so
label DIRECTIONS FOR USE will usu-
ally warn you against using these
products when temperatures are
above or below critical limits. Many
pesticides break down or volatilize
rapidly when temperatures are high.
Pesticides also may break down rap-
idly by exposure to ultraviolet light,
which is most intense during clear,
sunny weather.

Air temperature is responsible
for the inversion phenomenon,
which may often cause serious, yet
visible, pesticide drife (Figure 2-
8). Inversions occur when the air
20 ta 100 or more feet above the

ground is warmer than the air
below it. The warm air layer forms
a cap thac blocks vertical air move-
ment. To detect a temperature
inversion, observe a column of
smoke rising into the air. Smoke
from burning may be easy to see,
but check with local air quality

NORMAL CONDITION
SMOKE RISES AND DISPERSES

-

.
warm air

SMOKE CONCENTRATES

Figure 2-8. Temperature inversions
can cause serious offsite movement of
pesticides.

authorities to be sure such burning
is permissible and to find out if
inversion conditions may be pres-
ent. If the smoke begins moving
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46 - MIXING AND APPLYING

application pattern is to provide an
even distribution of pesticide over
the treated area and to avoid over-
taps or gaps. Pesticide application
speed usually determines the uni-
formity of the application pattern.
At higher speeds, the equipment
bounces more; with airblast
sprayers, the volume of displaced air
is reduced as travel speed increases.
The patern used for pesticide
application must take into consider-
ation prevailing weather conditions,
what is being sprayed, and hazards
in or near the application site. Pat-
terns should also be designed tw
eliminate the need for you to travel
through airborne spray.

Operating equipment (such as
boom applicators) during turns
produces an uneven application
and can result in illegal pesticide
residues off treatment sites. Also,
watch for clogged nozzles that will
produce applications.
Because it is difficult to see clog-

uneven

ging when using soil injection
equipment, you may need to check
injectors frequently or install a sim-
ple bypass systefn that will let you

monitor the flow to each nozzle.

Buffer strips should be left
unsprayed when a treatment area
adjoins locations where animals,

1

spray main

finish with cdges

L

..__.MU-_ =

[ 3

Figure 2-9. Before beginning to apply a spray, decide on the application pattern.
Shut off spray nozzles during turns to avoid uneven applications. After spraying
the main part of the field, finish by spraying the edges.

people, or structures might be
harmed by pesticide exposure. The
size of the buffer strip depends on
the type of application equipment
being used, prevailing weather
conditions, the nature of pesticide
being applied, the type of pest
problem being treated, and the
sensitive nature of adjoining areas.
As a general rule, the buffer should
be no less than the width of one
spray swath. County agricultural
commissioner permit conditions
may contain chemical or site spe-
cific buffer distances.

Pesticide Drift

Pesticide drift refers to the
movement of pesticides away from
the treatment site. Drift is most
serious when you make applica-
tions during windy conditions,
especially while using high pressure
and small nozzle sizes. Spray
droplets intended for a specific
treatment area may be carried away
through the air to other locations.
Another form of drift occurs when
sprayed pesticides partially evapo-

rate (or volatilize) before reaching
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Insecticides applied while trees
are dormant may be less damag-
ing to some natural enemies of
pests. However, injury to nontar-
gets as a result of run-off of dor-
mant sprays has been a problem.

The term calibration refers to
all the adjustments you make to
your equipment that ensure the
correct amount of pesticide is
applied to the treated area. Failure
to calibrate equipment properly is
a frequent cause of ineffective pes-
ticide applications and always car-
ries the potential for excessive or
illegal residues remaining on
sprayed surfaces.

When you calibrate your
application equipment you deter-
mine how much pesticide must
go into the spray tank to assure
that the correct amount of chem-
ical gets applied. This is necessary
for (1) effective pest control; (2)
protecting human health, the
environment, and treated sur-
faces; (3) preventing waste of
resources; and (4) compliance
with the law.

Effective Pest Control. Man-
ufacturers of pesticides research
ways to use their products, includ-
ing determining the correct
amount of pesticide required for
effective control of target pests. If
you use less than the labeled
amount of pesticide you may
experience inadequate control,
and waste your time and money.
Despite this, several recent studies
show thar a third of all pesticide
applicators unknowingly under-
apply pesticides by an average of
30%. Inadequate amounts of pes-
ticides lcad to problems such as
pest resistance and resurgence.
One third of all applicators over-
apply pesticides, averaging 35%
more pesticide than the maxi-
mum label rate. Using too much
pesticide has adverse effects on
natural predators, target surfaces,
and the environment, wastes
materials, and is illegal.

Human Health Concerns. If
you apply pesticides at rates or fre-
quencies higher than label recom-
mendations you may endanger
human health. [llegal residues may
occur on produce when a pesticide
is over-applied. Your entire crop
may be confiscated to protect con-
sumers. Even if pesticide residues

are legal, over-application could
result in your produce being seized
and enforcement action.

Workers in your fields may
receive unnecessary exposure to
residues resulting from an over
application. You can be exposed to
more concentrated and dangerous
mixtures of pesticide when the
equipment is poorly calibrated or
nozzles are severely worn.

Environmental Concerns. The
pesticides you use on your farm
may cause environmental prob-
lems such as groundwater and sur-
face water contamination if you
fail 0 use them properly. Avoid
harm to beneficial insects, such as
honey bees, and to wildlife by care-
fully calibrating your equipment to
maintain application rates within
label recommendations.

Protect Treated Plants. Cer-
tain pesticides are phytotoxic and
can damage sensitive plants. Man-
ufacturers evaluate these potential
problems while testing their
chemicals. Therefore, never apply
more than the labeled amount of
pesticide. Chances of building up
excessive residues in the soil are
also increased when you use too
much pesticide. This may serious-
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50 - MIXING AND APPLYING

CALIBRATION INFORMATION SHEET

STEP 1. Measure the capacity of the tank.

TANK CAPACITY = GALLONS
[use this figure in step 7

STEP 2. Measure the speed of travel.

a. Distance traveled = feet
b. Time to travel distance = minutes
DIVIDE DISTANCE (a) BY TIME (b):
DISTANCE - TIME = FEET PER MINUTE

tuse this figure in step 5}

DIVIDE FEET PER MINUTE BY 88 FEET PER MINUTE:

FEET PER MENUTE - 83 = MILES PER HOUR
(this figure for information oniy)

STEP 3. Measure flow rate of nozzles.

a. Fluid collected from each nozzle = ounces
b. Time to collect fluid = ____ seconds
DIVIDE OUNCES {a) BY SECONDS (b):
OUNCES - SECONDS - ____ OUNCES PER SECOND
MULTIPLY OUNCES PER SECOND BY 0.4688:
OUNCES PER SECOND x 0.3638 = GALLONS PER MINUTE

{use this figure in step 6

STEP 4. Measure swath width.

SWATH WIDTH ~ ____ FEET
{use this figure for step )

STEP 5. Area treated in 1 minute.

DIVIDE 43,560 FEET PER ACRE BY SWATH WIDTH:
43,560 - SWATH WIDTH = FEET PER ACRE

DIVIDE FEET PER ACRE BY FEET PER MINUTE:
FEET PER ACRE - FEET PER MINUTE = _ MINUTES PER ACRE

{use this figure in step 6

STEP 6. Calculate gallons applied per acre.

MULTIPLY THE GALLONS PER MINUTE TIMES THE MINUTES
PER ACRE:

GALLONS PER MINUTE x MINUTES PER ACRE = __ GALLONS PER ACRE
luse this figure in step 7

STEP 7. Calculate acres treated per tank.

DIVIDE TANK CAPACITY BY GALLONS PER ACRE:

TANK CAPACITY -~ GALLONS PER ACRE = ACRES PER TANK
tuse this figure in step 8)

STEP 8. Calculate the amount of pesticide to put into the tank.

WRITE LABEL RATE PER ACRE HERE:
tpounds per acre, quarts per acre, galions per acre, etc.)
MULTIPLY LABEL RATE BY ACRES PER TANK:

LABEL RATE x ACRES PER TANK = _ _ PER TANK
{pounds, quarts, gallons, etc.}
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tank half full with water so the
weight of the load will be an aver-
age of the weight in an actual
application. Proceed at the speed
you will be traveling when you
make the application. Be sure to
travel through the same area you
will be treating.

Do not rely on the speedome-
ter of the tractor to indicate actual
speed. There are many variables
that may cause as much as a 40%
difference in actual versus indicat-
ed speed.

Once you have selected a
route to follow through the area
to be treated, mark off a meas-
ured distance. Your speed calibra-
tion will be more accurate if you
mark off 200 to 300 feet than ifa
shorter distance is used to cali-
brate the unit speed. Use colored
surveyor’s tape to indicate the
beginning and ending of the test
course. Tie the tape to trees or
stakes along the course so they are
visible as you travel the measured
distance. Record this distance on
the Calibration Information Sheet.
Be sure to leave at least 50 feet of
distance at each end of the course
so you have room to turn the
equipment, safely come to a hale,
or bring the cquipment up to

s

T

Figqure 2-10. Travel speed should always be measured under actual field conditions

with the spray tank half filled with water.

proper speed before entering the
measured area.

Drive the sprayer through the
measured distance at the speed
desired for an actual application.
Choose a speed within a range
appropriate for the application
equipment. Be sure you reach the
actual application speed before
crossing the first marker. Note the
rprm and gear settings of the tractor
so these settings can be duplicated
during the actual application.

Use a stopwatch to measure
the time it takes to travel the
measured distance. Measure this
rime as accurately as possible and
record it on the Calibration Infor-

mation Sheet. Turn around and
repeat this process one or two
more times, then average the
results. If any of the times are sig-
nificantly different than the oth-
ers, consider throwing out that
time and taking another measure-
ment. Convert seconds into frac-
tions of a minute by dividing the
total number of seconds by 60.
Using the information on the
Calibration Information Sheet,
divide the average time into the
distance traveled. This will give
you a rate of speed in feet per
minute. Next, convert this into
miles per hour by dividing it by
88 {1 mile per hour equals 88 feet
per minute).
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54 - MIXING AND APPLYING

at the proper pressure, collect
about 15 to 30 fluid ounces of lig-
uid from each. Use a stopwatch to
determine the time in seconds to
collect each volume.

When calibrating your back-
pack sprayer, pump the unit as you
would during an actual applica-
tion. Collect spray into a calibrated
container for a measured period of
time. Compressed air sprayers lose
pressure during operation, so they
must be pumped frequently. Fill
the tank about half full with water
for this measurement to provide a
sufficient volume of air to keep the
pressure more uniform.

Record the volume of liquid
collected from each nozzle or ori-
fice on the sprayer you are calibrat-
ing and the time in seconds
required to collect each amount.
You will add the output from each
nozzle, but first, derermine the

fluid-ounces-per-second  output
for each nozzle by dividing the vol-
ume by the seconds required to
collect it. Convert ounces-per-sec-
ond into gallons-per-minute by
muleiplying the result by the con-
stant 0.4688 (60 seconds per
minute divided by 128 fluid
ounces per gallon equals 0.4688).

Output among nozzles will
usually vary. The variation among
nozzles should not be greater than
5 percent, and the output of any
nozzle should not exceed the man-
ufacturer’s rated output by more
than 10 percent. If you discover
any variation among the nozzles
on the spray boom to be greater
than these values, replace the
defective or worn nozzles.

Whenever any nozzles are
replaced, the flow rate of all the
nozzles must be rechecked. Chang-
ing one nozzle may affect the pres-
sure in the whole system. After
changing nozzles, readjust the pres-
sure regulator to maintain the
desired pressure.

Determining Flow Rate of
High-Pressure Sprayers. Your
high-pressure sprayer requires a
different technique to measure
flow raee, since it is difficult or

impossible to collect the discharge
from each nozzle. Fill the sprayer
tank with clean water and position
the equipment on a level surface.
Be sure the water in the tank is at
a level that can be duplicated
when refilling. Operate the sprayer
at the same rpm that would be
used during an actual application.
Using your stopwatch, measure
the dme from when the valve is
opened undl it is closed again,
usually from 1 to 3 minutes (Fig-
ure 2-11). Stop the equipment
and measure the amount of water
required to refill the tank to its
original level. Repeat the same
process two additional times and
average the results.

. Hm. n.rn .Szw rmm.._uno: calibrated

Figure 2-11. For high-pressure sprayers,
spray liquid through the nozzles for a
measured period of time, then measure
the amount of water needed to refill the
tank to its original level.
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HEIGHT

e

BASE

Area - height x /: base

Area = radius x radius <« 3.14

of your farm blocks or fields and
keep this information on file.

If the area to be treated is rela-
tively square or rectangular in
shape, multiply the length by the
width and divide the total by
43,560, which is the number of
square feet in one acre. If the area is
triangular or circular in shape, the
methods are slightly more involved
and these are described below.

For a triangular area, measure
the height and the base of the tri-
angle (see the drawing above].
Multiply the height by one-half
of the base, then divide that total
by 43,560.

For a circular shaped area,
measure the width (diameter) of
the circle at its greatest expanse.
Half of this number will equal the
radius of the circle (see drawing at
left). Multiply the radius by itself
(radius times radius) and multiply
that number by 3.14, which is the
numerical equivalent of pi. Divide

the total by 43,560.

For irregular shaped parcels,
the best approach involves map-
ping the area onto graph paper.
Once it is accurately drawn on the
paper, break down the overall
irregular shape into smaller square

or rectangular units, determining
an area in square feet and acres for
each smaller parcel. Once the size
of each subsection is measured,
add the smaller units together to
determine an overall measurermnent.

Now that you have measured
the tank volume, speed of applica-
tion, flow rate, swath width, and
the size of the rarget area, you will
be able to calculate the amount of
pesticide you will need for the
entire job. You will then know how
much to put into each tank load. In
cach case, no matter the shape of
the area, once the acreage is deter-
mined, multiply that total by the
recommended rate per acre on the
pesticide label to determine the
total amount of pesticide you will
need to buy for the job. From the
Calibration Information Sheet calcu-
late the number of acres one tank
load will cover. You have now
determined the total amount of
pesticide and the number of tank
loads needed for the treatment area.

Be certain the amount of spray

applied per acre you have calculat-
ed corresponds to the DIRECTIONS
FOR USE recommendations for gal-
lons of diluted spray to be applied
per acre. [f your sprayer applies less
than this minimum requirement,
change the output by following
instructions in the next section.

Once a sprayer has been cali-
brated, its output rate is deter-
mined for a specific speed. There
may be times when this ourput
rate needs to be changed to
accommodate for variations in the
foliage, plant density, terrain dif-
ferences, or other aspects of the
treatment area, Of (0 accoOMMO-
date label requirements. Also, you
will need to adjust the spray out-
put as nozzles or pumps begin to
wear. Several adjustments can be
made, either alone or in combina-
tion, to effectively increase or
decrease sprayer output within a
limited range.

Changing Speed. The simplest
way for you to alter the volume of
spray being applied to an area is to
change the travel speed of your
sprayer. A slower speed results in
more liquid being applied, while a
faster speed reduces the application
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change in weather or terrain condi-
tions. Granules may vary in size
and shape from one pesticide to
the next, influencing their flow
rate from the equipment hopper.
Temperature and humidity, as well
as characreristics of the site, also
influence granule flow.

Before you begin to calibrate
your granular application equip-
ment, be sure the equipment is clean
and all parts are working properly.
Be sure thar it has been lubricated.
Calibrating your granular applicator
will involve using actual pesticide—
unless special blank granules are
available—so be very careful. Always
wear rubber gloves to prevent con-
tact with residues on the equipment.
Protect other parts of your body
with personal protective equipment
to prevent skin exposure. Some for-
mulations are dusty, and therefore
you may need to wear required
respiratory protection. “Belly
grinders,” while simple to use, have
the greatest potential for applicator
exposure from dust.

Three factors need to be meas-
ured when calibrating your granu-
lar application device: travel speed,

rate of output, and swath width.

avel Speed

(Tools and suppties needed: 100-
foot tape measure, stopwatch,
Catibration Information Sheet,
t

Determine travel speed in the
same manner as you would for
liquid applications, following the
instructions given above. Applica-
tor hoppers should be half-full so
the speed can be measured using
an average load under actual oper-
ating conditions.

Rate of Output

{Tools and supplies needed: plastic
i canvas tarp of known size, 1-
gallon container, scale, Calibration
nformation Sheet, calcuiator.)

Completely fill the hopper or
hoppers with the granufar formula-
tion you plan to use. Your equip-
ment will probably have ports with
adjustable openings for granules to
pass through. Refer to charts sup-
plied by the manufacturer to deter-
mine the approximate opening for
the rate and speed you will be
using. Once the approximate open-
ing is set, use one of the following
three methods to determine the
actual output rate.

Measure the Quantity of Gran-
ules Applied. Collecting and weigh-
ing the granules actually applied to
a known area is often the easiest way
for you to calibrate your granular
applicator and should be used when
working with small “belly grinder”
equipment. Spread out on the
ground a plastic tarp of known size.
Operate the applicator across this
tarp at the actual application speed.
Place the granules collected by the
tarp into a container and weigh
them. Record this weight on the
Calibration  Information  Sheet.
Using the Calibration Information
Sheet, calculate the application rate
for your granular applicator.

Collect a Measured Amount of
Granutes. Collecting and weighing
quantities of granules over 2 known
period of time is similar to calibrat-
ing a liquid boom sprayer with
multiple nozzles; use this or the fol-
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22.

24,

25.

Increasing sprayer pressure will:

a. Increase drift because droplets will be larger

b. Increase drift because droplets will be smaller

c. Decrease drift because droplets will be smaller

d. Decrease drift because droplets will be larger

Frequent calibradion of your application equipment will assure that you:
a. Are using the correct amount of pesticide for effecrive pest control

b. Always use the maximum amount of pesticide allowed by law

c. Will never have pest problems

d. Can make effective pesticide applications during severe weather conditions
Which of the following could be a result of proper equipment calibration?
a. Better spray coverage during high winds

b. Unnecessary loss of time and moncy

¢. Inadequate pest control

d. Effective pest control

Why must you accurately measure the capacity of your spray tank?

a. Tank manufacrurer capacity ratings may be inaccurate

b. To be able legally to use more pesticide product per acre than prescribed by
the pesticide label

¢, Accurate measurement of the rank capacity is unnecessary for proper cali-
bration

d. To comply with federal laws

When making a pesticide application, increasing travel speed of the spraying
equipment will:

a. Increase the amount of pesticide applied per acre
b. Dectrease the amount of pesticide applied per acre
c. Have no effect on the amount of pesticide applied per acre

d. Improve coverage of the pesticide being sprayed

26.

If sprayer output is not changed, you will need to travel speed of
the application equipment to maintain the same rate per acre when the swath
wideh narrows from 20 1o 15 feer.

a. Decrease
b. Increase

¢. Maintain the same

d. Triple
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cide-related hazards. The follow-
ing chapter then discusses what to
do to protect people and the
environment should an emergency
situation arisc.

Whenever you apply pesti-
cides, residues remain on treated
surfaces for a period of time.
Residue levels are influenced by
the chemistry of the acrive ingredi-
ent of the pesticide, the type of
formulation, frequency of applica-
tion and amount of pesticide used,
and interaction with the environ-
ment. Residues are important and
necessary in some types of pest
control because they provide con-
tinuous cxposure to the pest,
improving chances of control.
However, residues are undesirable
when they expose people, domes-
tic animals, and wildlife to haz-
ardous levels of pesticides.

After an application, pesticide
residues can remain in your soil,
water, or on surfaces of nontarget
areas. You can avoid hazardous pes-
ticide residues if you:

label for
timing. placement, and rate of
application;

follow HIStructions

apply pesticides during dormant
or fallow periods, whenever pos-
sible, to prevent spraying edible
produce;

avoid pesticide spills;

fill application equipment in
ways that prevent pesticide mix-
tures from siphoning back into
wells or overflowing onto the
ground;

calibrate application equipment
properly and make an accurate
measurement of the area to be
sprayed to prevent mixing too
much material;

select pesticides that break down
rapidly and use formulations
that reduce problems of drify;

and

use cultural practices, such as soll
and  water
reduce pesticide movement.

conservation, to

There are several ways people
come in contact with pesticides.
The greatest risk of exposure
occurs during mixing and applica-

tion and when entering or working
in treated areas soon after applica-
tion. Following the pesticide label
instructions, wearing proper pro-
tective clothing, practicing good
hygiene, and using other protective
measures will reduce these types of
exposures. To protect workers and
consumers, adhere to label and reg-
ulatory guidelines for restricted-
entry and harvest intervals.

As you work with pesticides,
accidental spills may result in seri-
ous exposure. Protective clothing
and prompt emergency response
reduce the chances of serious
injury if you or an employee have
an accident (see the following
chapter for more informarion).

It is also possible for people to
be exposed to small amounts of
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66 - PESTICIDE HAZARDS

Be sure to train
pesticide handlers

and fieldworkers to
recognize pesticide
poisoning symptoms.
See training
instructions and sample
forms on appendix
pages 98-101.

appear suddenly; they may be diffi-
cult to associate with their cause
because of the lapse of time between
exposure and observable effect.

Poisoning symptoms vary
among classes of pesticides and
pesticides within a class. The pres-
ence and severity of symptoms
usually is proportional to the
amount of pesticide (dosage)
entering your tissues. Common
symptoms include a skin rash,
headache, or irritation of your eyes,
nose, and throat. These types of
symptoms may go away within a
short period of time and some-
times are difficult to distinguish
from allergy symptoms, a cold, or
the flu. Other symptoms, which
might be due o higher levels of
pesticide exposure, include blurred
vision, dizziness, heavy sweating,
weakness, nausea, stomach pain,
vorniting, diarrhea, extreme thirst,
and blistered skin. Poisoning may
also result in apprehension, rest-
lessness, anxiety, unusual behavior,
shaking, convulsions, or uncon-
sciousness. Although these symp-
toms can indicate pesticide poison-
ing, they also may be signs of other
physical disorders or discases. Usu-
ally diagnosis requires careful med-
ical examination, laboratory tests,
and observation.

Types of Injuries. You or your
workers and others can be injured
cither by a single massive dose
being absorbed during one pesti-
cide exposure, or from smaller
doses absorbed during repeated
exposures over an extended period
of time. The illness may be
acute—having a sudden onset and
lasting for a short duration, or it
may become chronic—persisting
for a long time. Injuries caused by
pesticides usually are reversible;
that is, they can either be repaired
by the body’s natural processes or
through some form of medical
treatment. Accidental exposure to
some pesticides, however, may
cause irreversible or permanent
damage, which can result in a
chronic illness, disability, or death.

-

People who handle pesticides
or contaminated equipment are
best protected if they are properly

trained to avoid hazards and if they
use appropriate personal protective
equipment (PPE) and practice
good personal hygiene. People who
work in areas where pesticides have
been applied can reduce exposure
by being aware of the hazards,
observing restricted-entry inter-
vals, wearing appropriate clothing,
and practicing good hygiene.

If you follow the calibration
and application recommendations
outlined in the previous chapter,
you can avoid much of the offsite
movement of pesticides. This will
protect people working in nearby
fields, residents living in the area,
and passersby.

Pesticide Handler Training.
California regulations require that
all pesticide handlers receive year-
ly ‘training from their employers.
This training must be specific to
the types of pesticides they han-
dle. Employers must document
the training and the training
record must be signed by the
employce. Training must be
updated before each new class of
pesticide is handled. Employers
are required to maintain the
records of training along with the
training plan and
resources for a period of two

training
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Figure 3-3. After mixing or applying
pesticides or working on contaminated
equipment, shower and change into
clean clothing.

bathroom, and using tobacco
products if you have been involved
in handling pesticides or working
in areas where pesticides were
applied. You must provide workers
who handle pesticides with a place
where they can change clothes and
wash at the end of the work shift.
Be sure there are clean towels,
soap, and water for thorough
washing. You must also provide a
clean, pesticide-free place where
workers can store their personal
clothing while handling pesticides.
Be sure to instruct workers han-
dling pesticides to bathe thor-
oughly as soon as possible after
work.

Cieaning and WMaintaining
Your Protective Equipment. Your
personal protective equipment is
effective only as long as it is free

from pesticide contamination and

works properly. Cleaning and
inspection of this PPE are neces-
sary steps in post-application
cleanup. You should immediately
replace or repair any defective or
worn equipment.

Employers are responsible for
providing clean protective outer
clothing at the beginning of each
work period to employees who
handle pesticides with the signal
words Danger or Warning. In addi-
tion, employers are responsible for
providing (and assuring it is worn)
all required personal protective
equipment to employees who han-
dle any pesticide. This equipment
must be clean and in good repair at
the beginning of each work period.

Inspect cartridge respirators
carefully before cleaning them at
the end of each workday. Respira-
tor parts include the face piece,
head bands or straps, filters, filter
holders, gaskets, and valve flaps.
When replacing worn or damaged
parts, use only approved replace-
ment parts for that specific brand
and model. Replace filters accord-
ing to manufacturer’s instructions,
or in the absence of instructions, at

the end of each workday.

Clean the respirator after

removing filters and cartridges.
First soak the respirator, gaskets,
and valve parts in a solution of
warm water and mild liquid deter-
gent. Use germicidal cleaners (if
labeled for this use) if the same res-
pirator will be worn by more than
one person. Use a soft brush or
cloth to remove pesticide residues.
Rinse the respirator and valve parts
in clean water. Air dry rather than
using applied heat. After it is com-
pletely dry, reassemble the respira-
tor and store it in a clean plastic
bag w protect it from dirc and
environmental deterioration.

Wash rubber boots and gloves,

o Ter s

Figure 3-4. It is preferable to rinse your
boots at the application site before
removing them.,
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70 - PESTICIDE HAZARDS

remaining on the inside surfaces.

Store  personal protective
equipment in a clean, dry place
that is protected from temperature
extremes and bright light. If possi-
ble, store the items in sealable plas-
tic bags. Light, heat, dirt, and air
pollutants all contribute to the
deterioration of rubber, plastic,
and synthetic rubber products.
Never store protective clothing or
equipment in areas where pesti-
cides are kept.

Instruct employees who work
in areas where pesticides have been
applied to bathe thoroughly,
preferably with a hot shower, at the
end of each workday and change
into clean clothing. They can lower
their chances of pesticide exposure
by washing their work clothing
before reusing it.

HOW ENVIRONMENTAL
CONTAMINATION
OCCURS

Environmental contamination
from pesticides can occur in a
number of ways (Figure 3-G). It
may be the result of drift, when
wind and air currents carry pesti-
cides you are applying out of the
target area. It can also result when

Figure 3-6. Pesticides you have applied can leave the target area through drift,
runoff of irrigation water, and other ways.

pesticides you have applied leach
or run off into surface water
sources or groundwater.

Sometimes, environmental
damage can occur even when the
pesticides you have applied remain
in the target area. For example, if
nontarget species are in a field
under treatment, or enter such a
field soon after an application, they
may be poisoned.

Some pesticides, especially the
chlorinated hydrocarbons, are so
persistent that they remain in the
environment for many years after
they have been applied. Therefore,
areas thar were previously used for

growing crops, and have since been
converted into other uses, may still
have residues of these pesticides.

Groundwater
Contamination

Pesticide residues have been
detected in many wells throughour
California. In some cases the levels
of pesticides found in these wells
have been high enough to make
the water unsafe for drinking,
Since groundwater is California’s
most important freshwater source,
hazardous levels of toxic chemicals
in the groundwater are a serious
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See the instructions
for triple rinsing
pesticide containers
on appendix page 106.

Figure 3-8, Learn

safely in accordance with regula-
tions. Follow cleanup guidelines
on the material safety data sheet.
You must remove contaminated
soil and assure that it is transport-
ed to a class [ landfill

When mixing pesticides, triple
rinse empty liquid containers and
pour the rinsate into the spray tank
for application to the target site.
Store rinsed containers in a locked
area untl they can be taken to a
pesticide recycler or a designated
disposal site.

Reduce drift of

pesticides off the target site by lower-

ing your equipment’s spray pressure,
using nozzles that produce large
droplets, leaving buffer areas, and
practicing other safe application
techniques. Make applications dur-
ing optimum weather conditions,
whenever possible, to reduce offsite
movement of pesticides through
drift and runoff (Figure 3-8).

Never dump pesti-
cides or pesticide mixtures onto
the soil or into sewers, drains,
Septic systems, OF water SOources.
Store pesticide waste and unused
product for eventual transport to
approved disposal sites.

Surface waters such as irriga-
tion canals, rivers, streams, and
lakes are sensitive to pesticide con-
tamination. Drift from nearby
applications, as well as runoff from
rain or irrigation, can carry pesti-
cides into the surface waters. This
creates a serious problem because
of our dependence on surface
water for irrigation, drinking, and
human recreation. Effects on
aquatic life and other animals can
impact the entire ecosystem.

Nontarget organisms include
all plants and animals other than
the pest being controlled by a pes-
ticide application. As much as
55% of an applied pesticide may
leave the treatment area due to
spray drift, volatilization, leaching,
runoff, and soil erosion. Pesticides
that drift or move onto adjacent
areas may cause damage to crops,
livestock, or wildlife, and may con-
taminate lakes, rivers, and streams.
Some herhicides in concentrations
as low as 4w of a pound
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74 - PESTICIDE HAZARDS

For advice on
cleaning up
pesticide spills and
for other pesticide
emergencies,
contact CHEMTREC
at 1-800-424-9300.

Fish are susceptible to many
pesticides that get into waterways,
even at low concentrations. Pesti-
cides enter waterways through
drift, by direct application, by
leaching, or through runoff.

Nontarget Plants. If you
improperly apply herbicides you
may unintentionally kill nontarget
plants, including nearby crops.
Many species of plants are impor-
tant in natural and undeveloped
areas on your farm because they
protect the watershed, reduce ero-
sion, provide food and shelter to
beneficials and wildlife, and are
part of the natural flora. When the
ecological balance of an area is dis-
rupted, such as the unintentional
destruction of natural flora by her-
bicides, undesirable plant species
are likely to take over. These unde-
sirable species usually fail to pro-
vide the natural food and shelter
needed by beneficials and wildlife.

HANDLING PESTICIDE
CONTAINERS

P Y = T el coomm e

Undiluted pesticides are a
greater risk to people and the envi-
ronment than are diluted spray
mixtures. Your safe handling and
transporting of undiluted pesti-

cides can prevent many accidents.
If you should spill pesticides on
public roads, they can be blown,
splashed, or scattered by passing
vehicles. Spilled chemicals may
wash into ditches, streams, and
rivers during rainstorms, creating
the potential for serious damage,
including groundwater contami-
nation. Spilled pesticides may also
contaminate your vehicle and its
cargo; it may be impossible to
remove completely all residues
from the vehicle.

If you have an accident involv-
ing spilled pesticides, call 9-1-1.
Commercial applicators working
ON your property must report to
the agricultural commissioner as
soon as practicable if there is a
forced landing, emergency, or acci-
dental release of pesticide. Keep

people and vehicles away. Sway at
the scene of a spill until responsible
help arrives. You or the responding
emergency team can get advice
on cleaning up spills from

CHEMTREC at 1-800-424-9300.

See the following chapter for
more information on cleaning up
pesticide spills.

POSTAPPLICATION
CLEANUP

Effects on human and envi-
ronmental health are greatest when
the exposure comes from undilut-
ed pesticides. But diluted pesti-
cides and their residues are also
dangerous. There is a legal differ-
ence between hazardous marterials,
such as pesticides that will be
applied, and hazardous wastes,
such as leftover or unusable pesti-
cide mixtures. You can avoid the
prohibitive expenses of disposing
of pesticide waste by following the
procedures listed below:

Disposing of Leftover Pesti-
cides. Even when your equip-
ment is propetly calibrated there
may be pesticides left in your
spray tank after completing an
application. Before disposing of
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Pesticide residues are undesirable if they: 6.
a. Provide continuous exposure to the pest, improving chances of control

b. Break down rapidly

¢. Do not move from the treatment site

d. Expose people, wildlife, and domestic animals to hazardous levels
of pesticide 7,

To reduce the amount of harmful pesticide residues on treated surfaces,
you can:

a. Use the highest legal rate of pesticide when making an application
b. Select pesticides that break down rapidly

¢. Never make applications during a crop’s dormant or fallow period
d. Use highly persistenct pesticides

When a person has been exposed to a pesticide through a spill, the chances of
injury can be lessened if they:

a. Shower and change clothes after finishing work

b. Report the incident to their supervisor the following day

c. Remove the contaminarted clothing and wash their skin immediately
d. Change clothes immediately after cleaning up the pesticide spill

If a person develops a severe headache 15 minutes after a pesticide splashed
onto them, this symptom is known as:

a. Chronic onset

b. Acute onset

¢. Delayed onset 9.
d. Slow onset

People who work in areas where pesticides have been applied can protect
themselves from unnecessary exposure by:

a. Reading books and pamphlets on avoiding pesticide exposure
b. Viewing videos about avoiding pesticide exposure
c. Talking to their friends about pesticide exposure

d. Wearing appropriate clothing and practicing good hygienc while ac work

How frequently must pesticide handlers be trained?

a. Every three months and before each new class of pesticide is handled
b. At least yearly and before each new class of pesticide is handled

c. Once every five years

d. Before each pesticide handling activity

Which fieldworkers must receive pesticide awareness training?

a. All workers if pesticides have been used at any time during the current
growing scason

b. Workers who enter treated areas within 30 days from the expiration of a
restricted-entry interval

c. Adl workers, even if no pesticides have been applied in the areas where they
will be working

d. Only workers who enter areas before the expiration of the restricted-entry
interval

You are required to provide pesticide awareness training to employees who
will be performing cultural practices in fields where a restricted-entry interval
has been in effect during the past 30 days if:

a. You cannot verify that the employee received this training within the previ-
ous 5 years

b. You provided and documented training for these employees the previous year

c. The employees provide you with the blue EPA Worker Training
Verification card

d. You plan to have these employees handle pesticides within the next month

You are required to provide a place where pesticide handlers working for you
can change clothes and wash at the end of the workday if these employees:

a. Mix or load pesticides for six or more days in any 30 day period
b. Handle pesticides for more than three hours during a single day
¢. Live farther than five miles from their place of work

d. Perform any pesticide handling activities
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78 - PESTICIDE EMERGENCIES

Chapter 4

PESTICIDE EMERGENCIES

Figure 4-1. Any time you work around pesticides, you should be prepared to handle
an emergency. Pesticide emergencies may be the result of leaks, spills, fires, thefts,
misapplication, or improper storage or handling.

ccidents may occur while
you are handling or apply-

2

Li

ing pesticides, even if you
are working under the most care-
ful conditions. Pesticides diluted
with water may be hazardous, but
undiluted pesticides are usually
much more dangerous (Figure 4-
1). Pesticide emergencies may be
the result of leaks, spills, fires,
thefts, misapplication, or lack of
care in storage or handling.

Whenever you use pesticides,
always have in your possession the
locations and telephone
numbers of nearby medical facili-
ties capable of treating pesticide-
related injuries. This information
must be posted for your employees
also. If an emergency situation
arises and you have been exposed,

names,

seek medical care.

If others on your farm are
exposed to pesticides, be prepared

to offer first aid if necessary.
that they are taken for
prompt medical attention. Post
the notice shown on the following
page (Figure 4-2) in a conspicuous
place at the worksite or in the
work vehicles.

Ensure

FIRST AID

First aid is the help you are

able to give a person exposed to
pesticides before professional help
can be obrained. However, first aid
is not a substitute for professional
medical care. The PRECAUTIONARY
STATEMENTS section of pesticide
labels provides specific first aid
information.

Poisoning or exposure can
occur if pesticides are splashed
onto your skin or into your eyes,
are accidentally swallowed, or if
you inhale vapors, dusts, or fumes.
The type of exposure determines
what first aid and subsequent
medical treatment is required.
Serious pesticide poisoning can
stop breathing or cause convul-
sions, paralysis, skin burns, or
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