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Introduction: Pesticides

are chemical substances used to
repel, or control of all kinds.

Pests: Arthropods and vertebrates of

t public health importance or
tation, especiall , tha
\N\ P y

to arthrop

vectors




Vector

Any animal capable of transmitting the
ausative agent of human disease or
pable of producing human discomfor
jury, including but not limited to:
Itoes, flies, :
and rodents and otl




Federal Insecticide, ,
and Rodenticide Act ( )

Basic law controlling pesticides, sighed
1to law In 1947.

olished the requirement for
ation of pesticides by the U
2nt of Agriculture.

EPA




Amendments to

1988 — FIFRA-lite: required re-registration o
| pesticides.

ently the EPA has the authority for
etation and enforcement of pes
ding registrations.

tolerances




FIFRA continued...

/2 version of established two
gories of pesticides:

classified: ( ) availabl
oublic.

— Restricte - avallable for

certified app




FIFRA continued...

delegates responsibility for certificatior
applicators to the

idual states. ‘
alifornia, the California Departme

Health certifies governmer




FIFRA Requirements

Il pesticides must undergo thorough
Sting for efficacy, safety, and
asis for registration

lde formulations must &




FIFRA Administration in CA

California Environmental Protection
Agency: Department of Pesticide
egulation (DPR)
DPR maintains direct oversight of
gesticide registration and use-reporti

ally working through local Cou
ltural Commissioners.

and all other state
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INTRODUCTION: Public Health
Pests

Public health pests are which
tack or annoy us in some manner.

e animal species carry pathogenic

olal organisms such as
viruses

Insect




Public Nuisances

alifornia Health and Safety Code 2002(j)) defines
public nuisance as:

property, excluding water, that has been

lally altered from its natural condition s
upports the development, attractior
je of vectors”.




First Step to Solving a Pest
Problem

Properly identify the species: Often a
Ifficult task best left up to highly
ecialized biologists (taxonomists).

ication of species Is Important tc
ind the habits, developme
susceptik of the pests tc




First Step to Solving a Pest
Problem

only after gaining experience can
esticide know which pests
be identified by sight and which
will need to be sent to speciali

ntification.




HOW TO IDENTIFY PESTS

ompare collected specimens with
lentified specimens in museums or with
lotographs.

1 Hllustrated key.

nority (farm advi




INVERTEBRATES

are organisms that lack a
oine. Examples are insects, spiders
onges, starfish, earthworms.

of public health invertek
ne Phylum Arthrc




Insects and related arthropods

ublic health pests include cockroaches
Dsquitoes, gnats and other flies, wasg

ts may vector disease
Ing allergi




VERTEBRATES

are organisms with a spine.
amples are dogs, cats and humans.

vertebrates include rats, mice,
10uUsS snakes and birds.

0 remember the




WEEDS

IS a plant growing where it IS not

can affect public health by
0 mosqmtoes or other




CHAPTER 2:
Pesticide

Assifications &




Chapter 2 Table of Contents

oduction
Sification of pesticides




INTRODUCTION TO PESTICIDE

Insecticides
herbicides aviclides nematicides
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CLASSIFICATION OF
PESTICIDES

Pesticides may be classified in a number
f ways. These classifications can
ovide useful information about the
icide chemistry, how they work,




Classification: Chemical Nature

or

ganic pesticides can be further divic

atural synthetics and
organic

organics are derived fro
Are pyrethrum an




PESTICIDE

Acaricide
Anticoagulant
Attractant
Avicide
Bactericide
Defoliant

Desiccant

Fungicide

Growth regulator

Herbicide
Insecticide
Molluscicide
Nematicide
Piscicide
Predacide

Repellent

Rodenticide

TARGET
PEST/FUNCTION

Mites, ticks
Rodents

Attracts insects/birds
Birds

Bacteria
Plant Leaves

Disrupts water balance in
arthropods

Fungi

Regulates insect and plant
growth

Weeds

Insects

Snails, slugs
Nematodes

Fish

Vertebrate predators

Repels vertebrates,
invertebrates

Rodents

Classification
Target Pest
Species anc
Pesticid




Classification: Chemistry

secticides are designed to control insect:
d acaracides control ticks and mites.

health applications, they a
ed to control mosc

a B [~




hlorinated hydrocarbons: Includes the
2|l known insecticide DDT (still legally
In some areas of the world).

ited States: DDT’s registrat
ded by EPA for




(OPs)

ontain phosphorous in their molecules
aled, malathion, and some 0
Irsban).

onsidered by most to pose a gree
ealth risk for pesticide applic
amilies of pesticides.

non-target

i ] fini




Carbamates

hemically similar in structure to
ganophosphates, but are derivatives of
bamic acid.

| (Sevin) for dusting rodent bur
| fleas, Propoxur (Baygon) f
nests, as well a

% 4

poisoning




Pyrethrum

atural organic insecticide that is derived from
ants in the genus Chrysanthemum.

Idered amongst the safest for use arou
Jecause they are (bree
asily on to sunlight).

mammals




aterials that are not necessarily pesticidal by
1emselves, but have the effect of increasing the
Icity of insecticides with which they are




on-persistent synthetically produced
olecules that are chemically similar to
rethrins.




Pyrethrins & Pyrethroids

e nhow among the most common publi
alth pesticides used in California,
aclally for the control of adult




Biorational Pesticides

The EPA defines biorationals as “certain types of
esticides derived from such natural materials
animals, plants, bacteria, and certain
erals”. Also called

ely non-toxic to humans and
nentally safe.

N0 strict leqe




Two Groups of Biorational
Pesticides

| , enzymes,
, and natural Insect and
)|ant regulators Example: methopre

nematodes




Biorational Pesticides

IThe EPA defines biorationals as “certain types of pesticides
erived from such natural materials as animals, plants,

acteria, and certain minerals.” Can be either biochemical
)rmones, enzymes, pheromones) or microbial (bacteri
ses, fungi, or protozoa).

ticularly selective among arthropod species, k
ave extremely low toxicity for vertebrate




Ill arthropods either by released by
Icrobial organisms, or by infection by the

ganisms (most are more selective than
chemical pesticides).

e. bacterial toxin produced b
e bacteria: Bacillus sphea

larvae




- Classification: Materials Applied
to Water Surfaces

Alcohols: act by reducing surface tension
)f the water, eventually leading to the
owning of mosquito larvae or pupae (i.e.

lque).

Petrolet : refined from crude ol
oth a for insecticl

surfactant




Other Classifications: Stomach

Toxicants

Stomach toxicants enter an insect’s body
rough mouth and digestive tract.

eria or their toxins applied to we
filter-feeding mosquito or b
me the poison.




Ingested Anticoagulants

Used to control rodents —who die from internal
oleeding, the result of loss of the blood’s clotting
oility and damage to the capillaries.

ed action: effects follow several days al
‘1t~ ofthelethal dose. As a result, bal
sually does not occur.

delayed action
antidote




Contact Toxicants

senerally enter the pest or plant by
posure to water, some treated surface
IVes) or an (iInsecticidal fog

he nerve and respiratc




dlatile compounds that enter the bodie
Insects In a gaseous phase.

er any registered for use é
alifornia, but are sc




Systemic Toxicants

Absorbed by plants, pets, or livestock
d are disseminated throughout the
ganism via the vascular system.

are quickly lethal, others wo
ne pest from maturing




Chemical

’revent bloodsucking insects from biting
mans, livestock, or pets.

ommon used to protect peof
oluamide (DEET).




HERBICIDES

ector control agencies frequently use

erbicides to kill plants, or inhibit their

ywth when the plants either contribut

2ctor ion or prevent technicians f
able to control vectors efficie




Organic Herbicides

Two major groups: petroleum oils and
nthetic organic herbicides.

oleum olls are refined rom crude
e usually applied without dil




Inorganic Herbicides

Chemical compounds which do not have a
carbon structure, such as salt, copper,
sulfate, sulfuric acid, and sodium chlorate.

e salt or metal Is toxic to plants, often
entlng proper uptake of water or

tlng movement of material across




Phenoxies

sed in both crop and non-crop areas for control ¢
oSt and broadleaf weeds.

D, MCPA, dichlorprop (2,4-DP), and 2,4-DB
)Xone or Butyrac).

olant growth regulators and affe
ving tissue of the plant.

susceptible ornamentals

i ] fini




Triazines

sed to control annual grasses and broadleaf weeds
lazines affect plants by inhibiting their ability to
10tosynthesize.

2 pbeen found as contaminants in groundwate

Aatrex), simazine (Princep), and

pre-emergent

post-emergent




Thiocarbamates

sed for control of annual grass
edlings and broadleaf weed seedlings

pre-plant




Ureas & Uracils

reas:. Diuron (Karmex), tebuthiuron
nike) and uracil: bromacil (Hyva).

rily applied to solil as
herbicides, but also
post-emerge control for cer




Benzoics

sed In both crop and non-crop areas for
ontrol of numerous weeds
d annual grasses.

IS a commonly used benzoic

follage




Acetanilides

sed for control of many annual grasse
1d broadleaf weeds.

or (Lasso), acetochlor (Harne
metolachlor (Dual) anc




Sulfonylureas

Used to control many In small grain crops,
pastures, and non-crop areas.

Ighly active compounds used at extremely low rates.

orsulfuron (Glean and Telar), triasulfuron (Amber),
eturon (Oust) and metsulfuron (Ally and Escort)

foliar treatments and also to control new
oadleaf seedlings.

ometuron are ma

drift




Imidazolinones

ct as biosynthesis inhibitors within the actively
owing plant.

herbicides and may be usec
grass, broadleaf annuals, biennials
5, vines, brush and trees.




Herbicides Pattern of Use

lerbicides can be selective or non-selective.
nlied to soil or plant foliage.

1€ herbicide moves within the plant
Versus non-systemic).




Selective Herbicides

sed to control certain plant species without injuring
thers.

ne affect plant foliage while leaving roots
ected.

oplied to water before (pre-emerger
mergence) after the growing se

formulations




Complete Weed Kil|

equires well-directed and properly applied sprays
hen using contact herbicides.

nplete coverage of the weed is a must.

ISe application of selective herbicides
ne parts of the plant actually spra




Non-selective Herbicides

Must be used with extreme caution. Do not apply
n sloping areas or where soil may be taken for
In a different location.

rate dilution and calibration of equipme

al along with designing sound weed co
eS.

In situations where




Contact Herbicides

pplied directly to the plant, and may
fect only the part of the plant

ed for preventing grov
Imbs Into [




Systemic Herbicides

esticides that move from one part of the plant to another
a the plant’s vascular system.

icularly useful for control of deep rooted perennial
ation.

age systemic pesticides: MSMA, glyphose
,4-D, dicamba, picloram, and chlorc

> pesticides: Simazi




Plant Growth Regulators

sed for regulating or suppressing the
owth of a plant and/or seeds.

0e very selective, preventing grc
d production of certain gras
annual broadleaf plants
arget grasse




Factors Affecting
Foliar Applied Herbicides

Age and degree of maturity of plants treated.

ne and weather conditions of day of the application (as
as season of the year).

stage of the plants (budding, flowering

ering etc.).

e of the plant (annual, biann
eated (wood




Factors Affecting Soil Applied
Herbicides

Physical and chemical characteristics of the soil as well as
e climatic conditions will determine effectiveness of a sol
oplied herbicide, the persistence of it in the soil, and the
tentlal movement of the herbicide through the soil

of their constituent particles (positive, negati

Ight soil (sands, loams), or heav
of an underlying hard-par




Solil Testing

ocal county extension office or a Natural
esources Conservation Service (NRCS) Office
an give information on collection of soll

mples for testing.

'de labels have recommended rates c
on based on the soil texture.

armined b




Herbicide Persistence

actors include:

te of application, soil temperature,
ysure to sunlight, microbial and
al decomposition, solubilit
and precipitation.




Planning Herbicide Applications

onsider the vegetation that is close to the
pplication site.

e precautions to avoid movement of
Icides Into surrounding areas.

2 avoided when it is raining,
overland water flow Is

vaporize




General Recommendations

lix and apply herbicide formulations having a low volatility

0ly herbicides using the lowest practical spray

erbicides using the largest practical spray dre

hen wind speed is low.




Aquatic Plant Systems

Management of vegetation in and around
akes and ponds, other than limited
oplications of algaecides and control of

lergent vegetation, is beyond the scope
tivities covered by a vector control
Ician license.

ment of aquati




RODENTICIDES

Primary targets: such as rats and
mice in urban and suburban
2nvironments, but can be used in rural
attings to control diseases such as
gue and hantavirus.

ase reservoirs ¢




- Classification of Rodenticides

First Generation: higher concentration,
usually between 0.005 and 0.1%.
onsecutive intake over multiple days so a
2thal dose may bio-accumulate.
ynsidered less toxic.

d Generation: (“superwarfarins”
N lower concentrations in b
der 0.001-0.005%) ¢

1() 1|

resistant

i ] fini




Coumarins

Most widely used group of rodenticides.

ect all mammals, including humans, by
Ing as blood anticoagulants.

2nts over time by two relatec
) othrombln formatlo




Coumarins

Warfarin very successful as a rodenticide when it

was first introduced because rodents did not

2Xhibit bait shyness due to the extended period
action of the coumarins.

lological resistance to coumarins have
2d In rats in some areas.

marins develope




Indandiones

Anticoagulants such as Pindone,
Jiphacinone, and chlorophacione.
— Pindone was the first anticoagulant

developed, and requires daily feeding tc
ause rodent death.

acinone will cause death after
g, but over time may indu




Benzenamines

ot an anticoagulant, but are particularly
fective against Norway rats, roof rats,
d house mice.

halin: (Vengeance, Fastrac




Cholecalciferol (Vitamin D3) '

In the rodenticides
Intox, Rampage, and Muritan.

a calcification of soft tissues, whic
atal to rats after extended fee




Compound 1080

sodium Fluoroacetate: one of the most
DIsonous pesticides known.

aterial has gained considerable
2ty INn connection with coyote

predator




Strychnine

Botanical rodenticide — highly toxic to all
arm-blooded animals.

ewhat commonly used for gopher €
nderground pest control when
ole are not present.




By Pesticide Formulation

Jefinition: The resulting mixture of
esticide active ingredients, diluents,
ergists, additives, and carriers. This Is
orm that pesticides are sold by
outors or retallers.

orm of pesticide

Formulations




nformulated pesticides used only by
Icologists and other pesticide chemist
pDlologists conducting tests on pesticid

nulated by manufacture
sticide distrib




PESTICIDE FORMULATION

Done to improve safety, ease of handling,
storage, ease of use, and effectiveness of
esticides.

)st always the form in which pesticides &
ed by vector control specialists (mus
d, have an EPA registration nurr
Material Safety Data Shee

diluent




oncentrated oll of technical grade pesticides
bined with an added to permit further mixi
1 water.

iIfiers are detergent like materials that allow the
suspens of very small oil droplets in water to forr
emulsion

control operation




ely ground, dry powders consisting of active pesticide |
redients mixed with other ingredients to aid in mixing
dispersion.

: for mixture with a liquid (usually water) for
tion by spray equipment.

-

2d with water to form a slurry bef

T




Imilar to wettable powders except the
Ive ingredient as well as the diluent
all formulating ingredients are

ately soluble in water.




ely ground mixtures of active ingredient and a carrier
terial.

ded for direct application without further mixing.

d where drift is a potential problem.

1erbicides are not formula




Granules

a | formulation, the active ingredient is
IXed with various inert clays to form particles of
Arious sizes.

e require specialized dispersal equipment, &
e applied from the air or on the ground.

d with small hand-cranked uni
and (with personal prote




Fumigants

olatile chemicals stored as liquids under

essure, or incorporated into a solid for
clay which releases toxic gas when
Dined with water

actor control of rodent
oparasites u

Fumigants




ontain active ingredients that are mixed
Ith a pest food or attractant.

Ipal uses include control of
10ld pests such as ants, mi
nd flies.




ressurized cans which contain a small amount
f pesticide that is driven through a small nozzle
der pressure from an inert gas (called a

prc ).

sed in households: to kill flies, weec
uctural pest control.

g the 1990s be




Flowables

liquid usually mixed with
er for use in a sprayer.

a suspension in water whicl

A o
ntinual agitation.
il g




Water-Soluble Concentrate

that form true




- Ultra Low Volume Concentrates
(ULV)

concentrates are sold as technical
oduct in its original liquid form, or solid
oduct dissolved in a small amount of
ent.

sing a special aerial or gra
at produces small ¢




Fogging Concentrates

Combines a pesticide with a solvent.

uck-mounted machines called ar
ed for public health to control flying
ts like flies and mosquitoes.

S come In two types:

— Ther Foggers: use flash heating
0 produce a visible plurr

Atomize




Slow or Controlled

Release Formulations

Can be encased ( ) In an inert
aterial for a controlled release, resulting |
ecreased and increased likelihood

the active ingredient reaching the targe
anism.

ed-release mosquito
nis principle.




FORMULATIONS WITH
COMBINATIONS OF PESTICIDES

When two or more chemicals can be mixed
safely they are called

e reasons to combine pesticides are:

To increase the effectiveness of one of the
emicals.

yvide better control than that ob

> pesticide.




Synergism

he material added to increase the
ectiveness of the primary chemical is

vn example: the addition C
oxide (PBO) to pyr




Caution in Mixing Pesticides

Always check the label of a pesticide prior
D mixing pesticides.

e pesticides will not mix, or produce
e effect called an antagonism
e of synergism) such as che
1ich may form new c

Incompatible

(i] k-3




Incompatibility May Result in;:

2paration of the pesticide from the water or other carryin
ont.

tiveness of one or both compounds may be reducc

lon may occur and clog the screen or
equipment.

phytotc
residues

runoff
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INTRODUCTION: PESTICIDE
LABELS AND LABELING

1972 amendment to required

registration and to all

oroducts transported or sold in interstate
1d Intrastate commerce.

icide labeling is administered by the
EPATE Y

abel is de
applicators




LABELS & LABELING

. the printed material attached to a
esticide container or awrapper of a
all pesticide package.

Labeling aII of the printed instru
a pesticide (lak




Pesticide Label: a Legal Document

Contains information on how, when and where the pesticide can be
used.

ISts hazards to humans and domestic animals (as well as any
vironmental hazards).

tains a signal word: , , OR
ding on its toxicological classification.

KEEP OUT &
OF REACH °
OF CHILDREN




Material Safety Data Sheets

Material Safety Data Sheets ( ) IS a
Jocument that contains information on
1e hazard from fire and explosion,
alth hazard data, reactivity data, and
edures required for environmen
on.




Signal Word

: , or :
ssighed based on the most severe toxicity
tegory assigned to the five acute toxicity

dies (presented next slide).

ol Is present in a formulation In
lon of 4% or more, it is autor
0 signal word *




Toxicity Categories for Pesticides

Study Category | Category I Category lli Category IV

Signal Word WARNING CAUTION CAUTION

Up to & including >50 thru 500  >500 thru 5,000
Acute Oral 50mg/kg mg/kg mg/kg >5,000 mg/
Up to & including >200 thru 2,000 >2,000 thru 5,000
e Dermal 200mg/kg mg/kg mg/kg >5,000 nr
Up to & including 0.05 >0.05 thru 0.5 >0.5 thru 2
alation mg/liter mg/kg mg/liter
Corneal Corneal
Corrosive (irreversible involvement or involvement or
destruction of ocular other eye other eye
tissue) irritation clearing irritation cle
in 8-21 days in 7 da




hen Should You Read a Pesticide Lak
& the Material Safety Data Sheet?

. Before you buy the pesticide.

Before you transport, mix, or load the
vesticide.

e you apply the pesticide.




1. Before you buy the pesticide:

it the proper chemical for the job?

It require special equipment or
lon technique?




' 2. Before you transport, mix, or
load the pesticide:

Joes It require special precautions for
ansportation?

to mix and how much to mix?

active clothing and equi

first aid




3. Before you apply the
pesticide:

Vhen do you apply the material? How?
what rate of application?

orotective clothing and equip
ired?




tore pesticides near foo:
many cases where tr
1CL

1A= = = v
‘l-_.--__.___—-—"‘




>. Before you dispose of unwantec
pesticide or the empty container:

Does the pesticide meet any criteria
astablished by the EPA for hazardous
aste?

IS the proper procedure for dispos
d health risks or environmente
ion?




FORMATS FOR PESTICIDE
LABELING

he EPA has suggested formats for
sticide labels. With minor differences
ormats are the same for both
sified and




Front Panel

- Restricted Use Pesticide Statement (if applicable).

’roduct Name, Brand, or Trademark.
jredient Statement.

OUT OF REACH OF CHILDREN.

6. First Aid




Skull & Crossbones Symbol

Applies to pesticides in Toxicity Category
here the toxicity determination Is
sed on oral, inhalation, or dermal

Ity as opposed to skin or eye




Back Panel

Precautionary Statements:
Hazards to humans & domestic animals

/ironmental hazards.
al or chemical hazard

\_..______/




Front or Back Panel

. EPA Registration Number and
Establishment Number

e EPA Registration # Is the most
tant piece of information for
J pesticide products and Its
2 0N each pesticide




The Changing Nature of
Pesticide Labels

you are in doubt as to which pesticides
e on either the federal or California lis
‘estricted pesticides, this informatic
e found at:

The EPA website:
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INTRODUCTION: PESTICIDE
TOXICITY AND HAZARDS

oxicology is the science of

)ydern vector control operations emphasize tr
of pesticides that are the least hazardou
arget organismes.

agencies place great stres

toxicity hazard




PESTICIDE TOXICITY AND
HAZARDS

Toxicity defined as the inherent
olsonous of a material.

The capacity of a substance to produce
Iliness or death.

d in toxicology Iaborat ‘

LCcy
lethal
organism




Hazard

Defined as the danger or risk of injury or
her harm faced in connection with
posure to a pesticide. The degree of

rd Is a result of a combination o
of the pesticide and the ri




Important Factors in Evaluating
the Potential for Poisoning:

he concentration of the pesticide In a
mulation.

ngth of human exposure to €




TYPES OF TOXICITY

an be classified by: nature of exposure,
y the route by which exposure occurs,
0y the body function or system

N0ISON IS MOTrE




Classification by Type of
Exposure:

Jivided into four types, based on the
mber of exposures to a poison and
time it takes for toxic symptoms

— Acute o el




1. Acute Toxicity: When a person is exposed
to a single dose of a pesticide. Can be

Chronic Exposure: When there is repea
continuous exposure to a pesticide

s0n (chronic dermal, chronic ore




. Delayed Toxicity

ay occur many years after exposure to
hemical and is most often only
overed in retrospective
| studies (studies that
er the fact).




Classification By Body System
Affected

utaneous Toxicity: Most often
;soclated with petroleum based
, pyrethroids, and some

Icides.
yunt for apprOX|mater one-thi




Primary Irritant Dermatitis (PID)

aused by chemical substances that directly
ritate the skin (such as acids and bases).

/ be very minor or very severe, causing
ers or ulcerations.

ently caused by herbicides




Allergic Contact Dermatitis
(ACD)

Caused by chemical substances that
timulate development of an allergic
2action.

ers may handle an allergenic subs '
s before ACD develops or it n
er a single exposure.




Classification By Route Of Entry

Pesticides can enter the body through
he skin (dermal exposure), the lungs
espiratory exposure), the mouth (oral
oosure), or they eyes (orbital
ysure).

Jasses can penetre




Dermal Exposure

through skin is the most
ommon route of which pesticide
olicators are poisoned by pesticides

cur as aresult of a splash,
1 mixing, loading or di




Dermal Exposure

powders, , and
are not as readily absorbed into body
Sues, as are the
Id formulations which contain a high
entage of the toxicant in a relatively sma
t of solvent.

absorption hazard de
oEpteilie) (o of the pesticide

& A [




Oral Exposure

PJesticides may be consumed through
arelessness or by individuals who are intent o
rsonal harm.

10St frequent cases of accidental oral
e are those in which the pesticide
erred from their original cor
ottle or food contai




Respiratory Exposure

sometimes inhaled in sufficient amounts to
ause damage to the nose, throat, and lung

dous because of the potentially rapid
and fine particles.

Ities: using concer

Respirators gas masks
respiratory




Eye Exposure

yes are particularly absorbent. Getting any
esticide in the eye presents an immediate threat of
ndness, illness, or even death.

spray or dust may drift into the eyes.

pesticides (pellets) when applied
ent can bounce of vegetatic
: hlgh velocity and ce




OXICITY TESTING & MEASUREMEN

Visualizing Concentrations

One part per million ( ) = about one drop
of liquid in about 13 gallons of
ater.

part per billion ( ) = about one dr
Id pollutant in about 250 55 gallc

Ppt




TOXICITY TESTING IN
EXPERIMENTAL ANIMALS

Used to establish the toxicity category for

pesticide formulations and for the

yreparation of material safety data sheets tc
ovide information on recommendations

1gs such as , hecessary
2ctive devices, antidotes, and hanc
Ires for pesticides.




Dose-Effect Relationships

A concentration can be calculated at which some
re-defined effect occurs in half of each group o
t subjects.

IS called the effective dose 50 and Is wrl

e effect being measurec




Terms Related to Dose-Effect

Relationships

No Observable Effect Level ( ). the
Ighest dose that results in no observable
hange in 50% of a test population.

Ic Dose (): the dose that will prod
of toxicity in a certain percentage
of animals.




Things to Remember:

regarding dose-effect relationships

The standard units used to describe dosage
In pesticide tests is mg/kg of body weight.

e smaller the number, the more toxic the

emical tested. For example chemical wi
nall LDso such as 5mg/kg much more
2rous than one at 1,000 to 5,000 nr

lIons TDso, EDso, LC




[OXICITY TESTING REQUIRED FOF
REGISTRATION: Risk Assessments

Before a pesticide can be released for sale it
must go through a process known as risk
assessment. This is the process by which
e various toxicity categories are assignec
pesticide formulations. The basic risk

essment consists of four steps:

d identification. The toxicit
oduct based on acute




Risk Assessment

Dose-response assessment: These are the tests
performed at different dose levels on groups of
experimental animals to obtain ED50 and LD50

numbers.

(posure assessment: The exposure assessment |
ed on the proposed use of a pesticide formule
ne probability of exposure to applicators, ¢
children, and the general public.

lon: Based on




Groups of Vertebrate Toxicity

Tests

Candidate pesticides may go through as
any as six groups of tests in order to
stablish toxicity levels.

5e groups are Acute Toxicity (oral,
, Inhalation, eye, and others),
onic toxicity, Chronic toxicit
icity, Neurotoxicity, ar
anion animal tc




HOW PESTICIDES AFFECT
HUMANS

: what a person feels and can
express to others. Example: pain or nausea.

=~ . :things one person can observe in
vther person, even if that personis
scmus Example: redness OfSkI
g, or hot dry skin. ..




How Pesticides Affect Humans

arly recognition of the signs and
mptoms of pesticide poisoning and
ediate and complete removal of the
e of exposure may save a persc




Organophosphate Pesticides

These poisons attach themselves to an enzyme in
he blood called

10linesterase is necessary for proper nerve
tioning. When it is unable to perform its nor
lons, the body’s nerves fail to send messag
muscles properly, resulting in twitching
Or constant contraction (tetany). In ¢
iIctim may suffer convulsions.




Carbamate Pesticides

Ihe mode of action of carbamates is
Imilar to that of organophosphates, and
also inhibit the enzyme
Inesterase.

es break down rapidly in the
dingly, the effect of ca

D11 Il




Signs and Symptoms of
anophosphate/Carbamate Poisc

MILD POISONING MODERATE POISONING | SEVERE POISONING

Fatigue Unable to walk Unconsciousness

Headache Weakness Severe restriction of
the eye pupil

Dizziness Chest Discomfort Muscle twitching

Blurred Vision Constriction of the eye Secretions from the
pupil nose and mouth

Excessive sweating Greater severity of signs  Difficulty breathing
and/or salivation of mild poisoning

Nausea & vomiting (With continued Coma & Death
exposure) Coma &
Death

i) fin




Blood Tests for Operators

California regulations require medical
supervision of workers whose duties
2Xpose them to pesticides known to have
1e potential to inhibit blood cholinesterase
...__els (organophosphates and carbamate

1iforcement of this program is th
ility of the CA Departme
2g Iatlon |




Botanical Pesticides

Pesticides derived from plants vary
eatly in their chemical structure and
2| toxicity to humans.

iIcity of these pesticides re
(one of the




Pyrethrum

containinc
of

1e least toxic pesticide
0 IN rats at abc




Pyrethroids

Synthetic pesticides with chemical
Structures similar to pyrethrins.

lude permethrin, resmethrin, sumithrin,
amethrin, and others.

a wide range of toxicity, from
1ethrin, LD50 in rats >4,00C
au-fluvalenate, LC




Fumigation Materials

The only material considered a fumigant
sed In vector control Is zinc phosphide

osphide is considered ex
ed, but because |
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INTRODUCTION TO FIRST AID

n vector control, we are fortunate that few
astricted use and highly toxic pesticides
e still In use. Most modern pesticides aré
to mix, load, and apply safely and h:
mely low mammalian toxicity.

Aanophosphates
fumigants

herbicides




GENERAL FIRST AID FOR

PESTICIDE POISONING
. Stop the iImmediately.

Give If the victim |
nconscious. If highly toxic material is
e victims mouth or
hest compression, not moutr

3. Decontaminate
residues




GENERAL FIRST AID FOR
PESTICIDE POISONING

1. Obtain Professional Help
— Call 911.

Call the nearest physician.

our local or regional poison cor
f you don’t know the nurmr




GENERAL FIRST AID FOR
PESTICIDE POISONING

he and MSDS should be consulted
)r specific Instructions.

are exposed to a pesticide whi
alone, remain calm. Sy
noisoning from ve




GENERAL FIRST AID FOR
PESTICIDE POISONING

If you are alone with the victim, you must give
first attention to the victim, especially in starting
oreathing and separating the victim from the
)esticide source and decontaminating the

tims skin.

her person is with you and the victim
erfcl)rr:n Ifirst ald, the other seek
1al help.




Steps to be taken after First Aid

should never be considered a
ubstitute for professional medical
catment.

ter professional medical treatmer
been sought for the poisonir
oring the label and M
)ISON CO N




Steps to be taken after First Aid

2. Eliminate the source of the
contamination to prevent or reduce the

risk that others may be exposed. In the
case of a significant pesticide spill, thi
Ill have to be done by professionals
ained to respond to these type of

rgencies.

Aate any clothir




SPECIFIC INSTRUCTIONS:

Poison Iin the Eyes

Hold eyelids open; wash eyes immediately with a
jentle stream of clean running water (use large
mounts of water).

ay of only a few seconds can greatly incre

xtent of injury.

ashing for 15 minutes or
or drugs in the wasr




Inhaled Poisons

If the victim Is In an enclosed space, do not
attempt a rescue without proper respiratory
equipment. Get the victim to fresh air immediately

bosen all tight clothing. Apply artificial
oiration if breathing has stopped or is irreg
or emergency help and keep the victim

Iling (wrap victim in a blan
Im is convulsing




Swallowed Poisons

Call for emergency help immediately. If a
on-corrosive substance has been
swallowed, label directions, MSDS or
2dical personnel from a Poison Control
er may direct you to induce vomiti

omiting: place the b




Swallowed Poisons

When retching and vomiting begin, place patient
face down with head lowered, thus preventing
omitus from entering the lungs and causing
ther damage. Do not let patient lie on back.

Induce vomiting unless directed by tr
e label, MSDS, or a medical profes

corrosive poison




Chemical Burns of SKin

xemove contaminated clothing.
sh with large quantities of running water.

lately cover with loosely applied cle
kind will do).

shock




" EMERGENCY INFORMATION

If you have employees working with
Desticides you are required to post the
ame, address, and current telephone
mber of the physician, clinic, or hospi

gency room that will provide care |
1t a person should be poiso




EMERGENCY INFORMATION

Vector Control agencies should designate an
amergency coordinator. This person must know
hat to do in case of a poisoning, fire, spill or
ner emergency and should be available 24

S a day, 7 days a week.

tant to have a well-designed
Joison incident plan in g




Nationwide Emergency
Contact Information

Ihe following should be clearly posted in a prominent
lace, such as near a telephone in the main district office:

— American Association of Poison Control Centers: 703-894-
1858.

ational Pesticide Information Center Hotline: 800-22

mical Transportation Emergency Center (CHEN

ontrol Centers in
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INTRODUCTION TO THE PROPER
HANDLING OF PESTICIDES

It IS necessary to maintain careful and

continuous control over the use and

handling of pesticides during the transport,
torage, mixing, loading, application and
sposal.

operly used, these chemicals ¢
2ople, pets, and livestoc
age beneficial ir




TRANSPORTING PESTICIDES

When you transport pesticides, you are
egally responsible for them. To reduce the
elihood of pesticide spills or of
kers riding in vehicles transporting
Icides, the following guidelines sho
owed:

0 MOSt sarle




TRANSPORTING PESTICIDES

2. People should never be allowed to ride In
the beds of pick-up trucks carrying
pesticides. This applies especially to
children as passengers.

sticides should never be transpor

2 same compartment with foc
1.




TRANSPORTING PESTICIDES

». Pesticide containers made of paper,
cardboard, or similar containers
hould be protected from moisture
ring transport.

In parked servi




STORING PESTICIDES

It Is necessary and legally required that
oesticides be stored in a safe, secure and
ell-identified place.

ways store pesticides in their origl
eled container with the label clee




STORING PESTICIDES

3. Always store pesticides where they are
protected from freezing or excessive

heat.

ays be certain that pesticide sto
1S are well-ventilated to preve
llation of toxic fumes.

ent Cross
contamination

product




STORING PESTICIDES

. Never store pesticides in old bottles or
food containers where they could be
mistaken for food or drink for humans ¢
animals.

er store pesticides near food, fe




equirements for Pesticide Storag
Locking doors. |

dequate lighting.

ate ventilation.

\




equirements for Pesticide Storag

. Warning placards if Category | or I
pesticides are stored — including
emergency contact information.

arsonal protective equipment readi
llable.




Not Required but Recommended‘

for Pesticide Storage

Ire resistant construction.

Jjency shower station.

\ _




MIXING AND LOADING
PESTICIDE

One of the most dangerous jobs related to
pesticide-related illness, is the mixing and
oading of concentrated chemicals,
pecifically low-volume and ultra-low volume
mulations. A few common-sense rules ce
e it much safer:

re handling a pesticide, READ 1




MIXING AND LOADING
PESTICIDES

. Mix the pesticides outdoors, in a place
where there is good light and ventilation

~of the pesticide to avoic
taminating yourself.

arp knlfe to open pape




MIXING AND LOADING
PESTICIDES

/. When removing concentrated material
from the container, keep it below your
waist If possible to avoid the possibility
of splashing or spilling any pesticide In

your face and eyes.

plash or spill a pesticide v
oading, stop Immec




APPLYING PESTICIDES

Careful attention to the following guidelines during

pesticide applications will not only protect you,

other people, animals, and the surrounding

environment, it will also greatly increase your
ances of effectively controlling the pest.

Before you begin the application, READ T
ABEL. Don’t trust your memory for detali
erning the use of any pesticide.

application equipmen

nozzles

spillage




APPLYING PESTICIDES

3. Calibrate your equipment before use. Make certain
your equment IS adjusted according to the
manufacturer’s specifications and meets label
requirements for the product being applied. This
will assure the proper dosage is being applied to

the target site.

fore all pesticide application starts, clear a
' ock pets, and people from the area to
Although it would be the |deal Sit

~bels do not require thls




APPLYING PESTICIDES

6. Apply pesticides only at the correct time and under
acceptable weather conditions. Be especially careful

when temperatures exceed 85 degrees F or are below
50 degrees F.

When handling Category | and Il toxic pesticides, one
hould try to not work alone.

extreme care to prevent the pesticide from
* natlng unintended target sites, espe

drift
non-targets




EQUIPMENT CLEAN-UP

After completing the application of any pesticide,
mediately clean the mixing, loading, and application
guipment with the following precautions:

Know the correct procedures for cleaning and
decontamination.

the appropriate personal protective equipme

] use the specific area set aside fo
be on awash rack or cor
gned sump to




DISPOSAL METHODS FOR
PESTICIDE WASTES

Waste materials should be considered
hazardous to the public, the people
andling them and the environment.

Iding how to dispose of pesticide
es should be done on a case-by-ce
laterials that meet the legal

1ts as hazardous waste
JC . ) 0O0Sel




Pesticide Container Disposal

Always dispose of pesticide containers |
manner specified on the label.

pesticide containers can be
1, either as part of a regule
ogram, If approvec




Correct Triple Rinse Procedure
Empty the container into the mixing tar

and allow the pesticide to drain for an
tra 30 seconds.

d the correct amount of water fo
Igh rinsing as follows:

Amount of Rinse Water

Less than 5 gallons One-fourth container volume

Size of Container

5 gallons or more One-fifth container volume




Correct Triple Rinse Procedure

4. Drain the rinse solution from the container
Into the mixing tank. Allow the container to
drain for an extra 30 seconds after emptying.

Repeat this rinsing procedure at least two
ore times for a total of three rinses. Empt

ach rinse into the mixing tank so the
icide goes on the target for which |
ed (this procedure also saves r
pesticides down an C

| . . Y

)




DISPOSAL OF UNUSED/EXCESS
PESTICIDES

How to dispose of unused (still in the
) and excess (already mixed, but not
needed) products:

. Easiest solution: only mix as much product a
will be needed.

Apply it according to the label.

Ind another person or area with the same
est problem, so that the pesticide gets
egally and effectively.

e of the pesticide in an apprao
ontact the California D

e




PERSONAL CLEAN-UP

After completing the pesticide application, dispose of
excess material, clean the application equipment, and
thoroughly wash all of your protective equipment.

emove work clothes and wash them in an area
parate from other laundry items or dispose of ther
1ey are disposable coverall (e.g., Tyvek®).

allow children to play in or with the
ated clothing, and warn whoever wi
lothes of the possible dange




PESTICIDE SPILLS

Reporting of pesticide spills is required
under Section 105215 of the Health and
afety Code (Appendix 2).

ce some pesticides qualify as hazardous

terials, a variety of local, county and s
les will become involved in report
canup, especially if the spill occ




PESTICIDE SPILLS

Pesticide spills that cannot easily be
cleaned up and decontaminated by vector
ontrol program personnel can be reported
irectly to the local health officer who will |
} contact the County Agricultural
nissioner or the County Health or
nmental Health Department.




PESTICIDE SPILLS

In spite of the most careful use and handling of
pesticides, accidental spills and fires occasionally
occur.

1ese range in size from small spills of a
usehold pesticide container to huge fires

lving entire manufacturing Warehouses f
ne most toxic pesticides. )

nmg knowledge of t
lm consideration




PESTICIDE SPILLS

When a spill occurs, it should be cleaned up as
guickly and safely as possible.

1€ highest priorities are to prevent human
)osure to the pesticide and to prevent the
ad of the spill

of a large spill that canno
Act emergency servi




General Rules for Pesticide Spill

Clean-ups

L. Avoid exposure of people and animals to the
pesticide. If you spill a pesticide, iImmediately
see to It that no one Is exposed or
contaminated by accidentally walking into the
spill or breathing the fumes.

\‘ by putting on protective clothing to |
ontamlnatlng yourself.




General Rules for Pesticide Spill
Clean-Ups

. Remove the contaminated materials to a safe
place. If the spill is inside the home or
another building, soak up liquid pesticides or
sweep up powders and remove them to the

outside. Ventilate the area to prevent the
ouildup of toxic fumes.

oughly clean the affected surface

the label for specific dispo
nation instructions.

A 11 JI C




General Rules for Pesticide Spill
Clean-ups

6. If the spill cannot be easily cleaned and
Involves a public area, such as a
highway, notify the police, sheriff’s
office, fire department, the highway

atrol, or other local emergency servi
Nncies.

J 10I emergenc




PESTICIDE FIRES

f afire occurs in an area where pesticides are
ed or stored, and the fire is very small and
Sily extinguished, you may elect to attack it

rself if you follow certain precautions:

e foam or carbon dioxide from a fire
Inguisher in lieu of water if at all possi

tective safety equipmen

runoff




General Rules for Pesticide Fires

In the event of any large fire, contact
emergency fire services immediately!

NMhen large fires involving the presence of
asticides occurs, the fire department

ponding to the emergency call will see
Id of specialized agencies which de
ch chemical emergencies.

o taken to make ¢




General Rules for Pesticide Fires

aintaining communications with the
esponding fire department is essential.

0 them updated on what chemice
e storing, where it Is stored
eing stored, and supg




General Rules for Pesticide Fires

Before the fire department arrives:

. Do not risk your life to fight a large fire, unless
you have been trained to do so. It is the job of
highly trained professionals. You may
Inadvertently risk the health and safety of the
orofessionals or others, particularly if you ar

jured in your attempts.

Id poisoning. Keep yourself and othe
ke, mist, spray, and pesticide r

10Se In close proximit

NEM N O




General Rules for Pesticide Fires

After the arrival of the fire department:

1. Without risking your health or safety, take
steps to minimize contamination of areas
outside the fire zone by runoff from fire

fighting. This can help contain spilled pestici
and thus avoid affecting people, domestic

nimals, and the environment. It is especie
ortant to avoid runoff of contaminate
iInto nearby streams or lakes.




ADVERSE PESTICIDE RELATED
EVENTS

For vector control agencies, adverse
pesticide related events must be reported to
the California Department of Public Health

nd the County Agricultural Commissioner.

lverse events (conspicuous or suspectec
must be reported include:

human illness associated with a ve
ol pesticide application.

ort of harmful non-target eff
) plants, domesti

M
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INTRODUCTION TO PROTECTIVE
- CLOTHING & SAFETY DEVICES

The hazards associated with

contamination by any pesticide vary with
e type of pesticide and the route of
posure.

ing protective clothing ar
ety devices suck




INTRODUCTION TO PROTECTIVE
CLOTHING & SAFETY DEVICES

Information about required safety devices
and clothing is available on pesticide labels
and on material safety data sheets. Personal
d environmental safety devices should be
allable at all work sites where pesticides
nandled, mixed or used.

pesticide safety clothi
) . . [




MINIMUM PROTECTIVE CLOTHING

You should always wear a clean cap or hat, clean
coveralls, or along sleeved shirt and trousers.
The wearing of shorts, sandals, tank tops, and
other articles of clothing that result in large areas

)f exposed skin should never be permitted in a
sticide work place.

general guidelines for interpreting pesti
itements which require protective c
nent are available from the Ce
00d & Agriculture (F




TYPES OF PROTECTIVE
CLOTHING

Skin contamination is the leading cause

0f occupational pesticide-related ilIness.
nerefore, protecting the skin should be
ven first priority.




Ightweight Disposable Coveralls

ade of chemical-proof material.

tweight and reasonably comfortable in hot

ellent protection if not damagec




Washable Cloth Coveralls

Washable fabric may be reused many times.

itical that if washable cloth coveralls are worn, they mus
 laundered before each day’s work.

Juate for working with dry pesticides (granular
ations orI blocks) and some liquid pesticides
control.

ome wet or even damp with pe
NuUous source of conta




Aprons

hen pouring or otherwise handling
ategory | or Il liquid pesticides, you shoulc
ear additional protection in the form of a
oer apron or chemical-proof disposable
ok) coveralls that cover your body frc
0 your boots.




Spray Suits

lay be required for the handling, mixing
ind application of Category | or |l
esticides.

2 of liquid-proof and tear-
ls.




Gloves

When working with liquid pesticides, protect your hands by
wearing liquid-proof gloves with no rips or tears. Cloth,
eather, or other materials can lead to chronic exposure.

oves of natural rubber will provide protection from
anophosphates and carbamates. Unlined flexible plast
es are considered best for all other pesticides so lor

are designed for use with solvents and pesticic

oves may provide satisfactory protectior
dry pesticides that have no derme
ner situations should be avc




Hats

Pesticide workers applying liquid
roducts that may have
1ould use a liquid-proof hat preferably
de of washable plastic.

1ard or flexible plastic b
sweatband ano




Boots

When mixing or loading Category | or |l

pesticides wear knee-length pull-on rubbe

)oots without buckles or laces (this make
em easier to clean).

legs should be worn outsic
0 avolid spills and s




CARE OF CLOTHING

Wear clean clothing daily.

‘your clothes become contaminated with
sticide, shower and change them |mmed|at
ey are highly contaminated dispose of
n a safe manner.

e contaminated clothing €
om family launc




TYPES OF EYE, MOUTH, AND
FACE PROTECTION: Goggles

Especially important to protect the eyes with
hemical goggles when handling :
0 , Or granules.

\ufactured so they fit over ordinary
asses (prescription eyes pieces also
e for those who use goggles freque

2d with soap and wa




Face Shields

viay be advisable or required by the label
)Ir some herbicides used for vector contro
)articularly when loading or mixing liqui
entrates.

ar plastic, attached tc




PROTECTION FROM INHALATION
HAZARDS

“You must wear a respirator if the

pesticide label requires one. You may
eed to wear a respirator if the pesticide
pel says “Avoid breathing vapor or

", Your supervisor must give you
or when it is needed. You m




rotection from Inhalation Hazards

Devices designed to protect the respiratory
stem from hazardous materials are called
spirators. Any device used must have feder

oval for use with pesticides.

orn when working with pe
armful when inhalec




Positive / Negative Pressure
Respirators

Positive pressure respirators: devices
that have a pump system to force
yurified air into the mask.

ative pressure respirators: filter ai
s sucked through a filtering me
din a -~ canister




Positive Pressure Respirators

Designed to supply full-face protection: cover
e eyes, nose and mouth.

per fit iIs absolutely essential with this type

e a battery powered air pumg
g filtered air into the h




Respirator Proper Fit

espirators come in different sizes, and it is
sential that workers know how to test for a
oper fit.

esting should take place in an area wr
0 chance of pesticide exposure




Clearance to Using Respirators

High blood pressure, heart disease, lung disease, or ¢
perforated eardrum may interfere with effective use c
respirator.

ysician can certify if certain workers should
A respirator and thus should not work arou
de vapors.

ance Is required prior to usi




SCBA Protection

labels require you to wear a
elf-contained breathing apparatus (SCBA

his type of device all air for breatr
ained in a tank of some kind, ¢
enters the respiratory ¢




Chemical Cartridge Respirators

Most are half-face masks with respirators that cover
the nose and mouth, but do not protect the eyes.

Should be fit tested prior to use.

ey have one or two cartridges that screw into
> piece and can be easily removed for
ement. These types are usually equippe

valves that allow the inhalec

alr to

1e cartridges and out via a sepé

e.




Respirator Cartridges

sually contain an absorbing material such as
iICtivated charcoal.

ave filter pads to remove dust and spray particles,
prolonging the life of the absorbent material.

ective life of chemical absorbing cartridge
varies according to the concentratio
encountered, the humidity, tempe
of breathing.




Filter Cartridges Should be
Replaced When:

Directions on the pesticide label say so.

e respirator maker says So.

st smell or taste a pesticide, or
1ce Irritation.




Use & Cleaning of
Personal Respiratory Devices

All negative pressure respirators must be fit-tested to
ensure the mask is properly sealed. A proper fit can
0e obtained by adjusting headbands, or switching to
nother Size or respirator type.

nge respirator filter cartridges as prevmusly
oned

Irators after each use. Remove
ds, and cartridges as neec
oap and warm w




Use & Cleaning of

Personal Respiratory Devices

Store the respirator and its replaced parts In
a dark, clean, and dry place (preferably in a
tightly closed paper or plastic bag).

1en respirators are broken or otherwise
)erable, they must be fixed prior to
supervisor must supply new or

agpirators only prc




CHECKLIST FOR AVOIDING
PESTICIDE EXPOSURE

or avoiding DERMAL exposure:

Check the label for special
Instructions or warnings regarding

rmal exposure.

1mended protectl




CHECKLIST FOR AVOIDING
PESTICIDE EXPOSURE

or avoiding ORAL exposure:

Check the label for special instructions or warnings regarding oral
exposure.

ever eat, drink, or smoke while working with any pesticide.

horoughly with soap and water before eating, drinkir

our lips to contaminated objects




CHECKLIST FOR AVOIDING
PESTICIDE EXPOSURE

For avoiding RESPIRATORY exposure:

Read the label to find out If respiratory
orotection is required.

diratory protection is require
oproved respirator




CHECKLIST FOR AVOIDING
PESTICIDE EXPOSURE

or avoiding EYE exposure:

Read the label to find out If eye
otection Is required.

otection Is required, use
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INTRODUCTION TO EQUIPMENT
& CALIBRATION

Some pesticides used in vector control are
available in granular forms and can be applied b
Imple equipment such as fertilizer spreaders.
ers require require specialized equipment fc

ication.

ticides come In concentrated
diluted to produce a tar




INTRODUCTION TO EQUIPMENT
& CALIBRATION

The labels of pesticides used Iin
applications carry specific restrictions o
oplication rates and/or droplet size.

Itical that equipment be maint:
orking order and that the
e calibrated frec

'\ ¥ \C°




INTRODUCTION TO EQUIPMENT

& CALIBRATION

The first question that needs to be asked
choosing the type of pesticide applicatio

IS whether a liquid or a solid (dust or pel
)esticide formulation will be used.

liquid formulations, the basic choice
the spray techniques used. Spray technic

are classified on the basis of the
ed.

of liquid spray te

when
n equipment
ets)

will hinge

spra




INTRODUCTION TO EQUIPMENT
' & CALIBRATION -

hen, consider the location and size of
1€ area to be treated and the pest to be
trolled. There are two basic types of
oment used to apply public heal

des: powered and unpowere




)ESTICIDE APPLICATION EQUIPMENT
' Unpowered Equipment

Small, unpowered equipment generally
Inexpensive, simple to use, and easy to
lean and store.

all areas (less than an acre) can be
ed by a single person in a relativel
yeriod of time.

Ation of sme




Unpowered Equipment

senerally suitable for relatively small
2sticide applications such as
of aquatic sites where
Ito are present.




Unpowered Backpack Sprayers
(Compression Sprayers)

ome in sizes ranging from about 1-5 gallons.

ymetimes have to have a continuously operated
np lever to maintain pressure in the pesticide
Others are pumped up by hand until press
2S a certain point.

ed until the pressure drops &
prayer works effec




Other Types of Unpowered
Pesticide Equipment

desticides in solid form (granules, slow

ease briquettes, powders, etc.) can be

)lied by hand, with small crank
ted spreaders, dust cans, or Sir




Unpowered Equipment

Small unpowered equipment is inexpensive,
Imple to use, and easy to clean and store.

all areas (less than an acre) can be
2d by a single person in a relativel
eriod of time.




Powered Equipment

Powered equipment is essential for large-
scale pesticide applications.

dinarily Is mounted permanently In
estrial or aquatic vehicles, or is atta
2d or rotary-wing aircratft.

ed equipment is la




Powered Equipment

All power equipment works by pumping or blowing product
om a storage tank through a distribution line or hose to
arious types of control mechanisms.

ontrol mechanisms may be mounted on various
es such as guns, , or cylinders that can be

oducts, the pesticide is applied thrc
1€ shape of the spray patterr




Foggers and Aerosol Generators

ork by breaking pesticide formulations into
ery small droplets.

put may be visible as a cloud or a fog. This
d is produced in one of two ways:

, the fog Is producec
pe of heating element called
and pesticide Is carriec




Foggers and Aerosol Generators

arge truck-mounted foggers have been
ed almost exclusively for control of
INg Insects such as mosquitoes and




Low Pressure Tank & Boom
Sprayers

Relatively inexpensive, light in weight, ana
have enough capacity to cover large areas.

OW pressure sprayers deliver a low volu
>-40 gallons per acre) of dilute spray
gh nozzles with 30-60 pounds per
mch ( ) pressure.

igned to apply eith




Low Pressure Tank & Boom

Sprayers

For vector control, this type of sprayer is
sually mounted to an all terrain vehicle
V), an amphibious vehicle, or alow-

ed alrcraft to treat pastures.

o of the booms Is tC

N ) a¥ e




Low Pressure Tank & Boom
Sprayers

Larval mosquito control products such

as the liquid formulations of microbial
secticides, Bti and Bs, larviciding olls,
d some herbicides are most common

|ed using this type equipment.

fthese products ad
significan

agitator




Low Pressure Tank & Boom
Sprayers

tank and
ome In a variety of sizes from small
Its with 10 or 15 gallon tanks mounte
Vs to large units with water

ities of 1,000 gallons or more




Disadvantages of Low Pressure
Tank & Boom Sprayers

IThey are not useful when high volume is
aquired because their rate of applicatiol

nnot penetrate dense folie




Single-Nozzle Hand-Gun Sprayers

Used more frequently than boom sprayers for
arvicides, because specific distribution Is more
nportant.

al mosquito control products such as the
formulations of microbial insecticide
oco Bear oil and some herbicic
only applied using this ec

agitator




High Pressure Sprayers

( )

Designed to apply large volumes (40
allons per acre or more) of liquid at high

versatile than low pressure units
e sprayers can deliver large
|gh enough to penetrate ¢




Disadvantages of High Pressure
Sprayers

They are expensive, heavy, and require
rge amounts of water and fuel.

Ise the spray Is produced at hic
es, there Is atendency fo
droplets subject tc




Air Blast Sprayers

~sprayers are rarely used for vector control, but ma
casionally used for fly control.

> a high speed, fan-driven air stream to disperse the sp

the spray into the air stream w
the droplets and blows them onto the targe

deliver high or low volumes of spray.

age and penetration, use lov
mechanical agitation




Disadvantages of Air Blast
Sprayers

Viay produce small droplets that may
eate a drift hazard.

Ise of this, they must be used
ather conditions.




Low Volume Air Sprayers

( )

Mist blowers are a type of sprayer used t
ontrol both larval and adult populations of
osquitoes.

acterized by relatively low fluid pressures,

ates of several ounces per minute.

done using high air velomty
through hoses to &




Advantages of Low Volume Alr
Sprayers (Mist Blowers)

Backpack-type power mist blowers allow

rapid and efficient treatment of up to several
acres by individual vector control
achniclans

d a lower volume of water.

rly useful in mosquito con
lagoons, roadsic




Large Mist Blowers

arge units can be mounted on pickup
ucks or small trailers, however they are
\usable in areas without roads.

gh best suited for liquid applice
anufacturers equip them wi
dusts and pellets @




Ultra Low Volume Sprayers (ULV)
(“Cold Fogging”)

Designed to apply extremely low volumes of
Ighly concentrated pesticides in the form
)f very small (5-30 micron) droplets into the
r. Amicron is equal to 1/25,000 of an inc

\“rimarily against adult mosquit
re the use of msectlc:ldes
or this purpose.




Ultra Low Volume Sprayers (ULV)
(“Cold Fogging”)

Most ULV sprayers utilize a small electric
oump that can be very finely adjusted to
ary droplet size and flow rate.

ny commercial ULV formulations are
ble for adult mosquito control.

nulation contains a




Ultra Low Volume Sprayers (ULV)
(“Cold Fogging”)

Ith the exception of malathion, ULV
yroducts have a low percentage of active

igredient.

orayers may be mounted in tr
OUS vehicles, or in aircra




Ultra Low Volume Sprayers (ULV)
(“Cold Fogging”)

Sensible alternative to the old fashioned
thermal fogging machines.

ymbination of extremely low volumes

N less than one ounce of total ligL
e per acre) and pesticides hav
toxicity for humans and
nakes them very




Effective ULV Spraying Requires
areful Attention to Weather Conditions

Very small droplets of concentrated pesticide tend to
drift out of the target zone at high wind speeds. (The
ligher the wind speeds, the lower the effective )

applications are generally not effective for
guito control at winds over 10 MPH.

iture can affect evaporation of the pestic

effect of weather variatior
lon should be




Temperature Inversions

Occur when temperatures at ground level

are lower than temperatures at higher

altitudes (reverse of the normal temperature
'_tuation near the surface of the earth).

ing inversions, cold air is trapped by
|r above it and there is I|ttle ve
alr




Effects of ULV Spraying with

Temperature Inversions

Desirable for ULV mosquito control applications
because at the time of spraying female
mosquitoes are seeking (looking for a blood
meal) near ground level, and the risk of damage to
non-target organisms is low. Without lateral air
ovement or a temperature inversion the vertica
Ir currents will carry the small droplets above
el at which they effectively kill mosquitoes.

, for some agricultural application
of herbicides, spraying unr
ndesirable because

AVAY A g

(]




Solid Pesticide Applicators:
Dusters

ome Iin a variety of configurations, both
owered and unpowered.

2 equipment used for applicatic
osticides can be used for s
Ith the Iinstallatior




Solid Pesticide Applicators:
Granular Pesticide Spreaders

Eliminate the necessity of mixing the
formulation with a solvent.

|gned to apply coarse, dry unlform
artlcles to soil or water. -'

r types: granular bloy




Advantages of
Granular Pesticide Spreaders

Power granular applicators allow vector control
echnicians to treat habitats where liquid products
night not be effective, and allow a single technician
) treat many acres in a day.

er backpack granular blowers are particularl

Ive In treating areas that are difficult to re:

relatively inexpensive, anc
ner equipment like see

f SN




Disadvantages of
Granular Pesticide Spreaders

t may be difficult to calibrate power

jranular applicators because of the
ficulty in maintaining constant travel
ed while walking or driving.

mounted on terrestris




SPRAYER COMPONENTS:

Tanks

Typically made of plastic or
stainless steel.

lost have a single tank that holds mixed
t|C|de ready to be applied. Some large

<-mounted sprayers have separatet
duct and clean water with a sma
n ectlon) tank of mixed pro




Yesticide Tank Recommendations

Should be designed for easy filling and

ning of the tank should be fitted v

that can be secured enouqgkl
nills or splashes.




Pesticide Tank Requirements

Viust have a label including the EPA registration number
f the pesticide, the owner of the equipment and any
yplicable precautionary statements.

have a lockable filler cap.

2 an easy-to-read accurate sight gauge
ns of determining the internal le




Sprayer Components:
Agitators

ery few products used for vector control require
ontinuous agitation inside a spray tank.

ank agitation may be accomplished by
aulic or mechanical means.

g|tat|on IS achieved by pu
back through




Sprayer Components:
Pumps

Vost equipment used by vector control agencies are
urchased as a unit, with a pump already installed.

00Sing the correct pump requires matching it to the sp
oment to be used.

IS, due consideration must be given to capac
and resistance to corrosion and weatr.

e replaced gasoline engi




Sprayer Components:
Nozzles

ritical element in the application of liquid
esticides because it determines spray
1aracteristics.

es affect the application rate, discharge
Ine mist, cone, fan etc.), droplet size
pressure, and carry distance
cam used for pesticide af




Sprayer Components:
Nozzles

For any given pesticide application and spraying
system, consider the nozzle type, size, and
ondition before selecting.

hieve maximum effectiveness consider
orientation, nozzle spacing on the
n/nozzle elevation above the grc




Types of Spr

ayer Nozzles:

Flat Fan

Nozzle used primarily on boom sprayers, which

oroduces a nearly flat fan

of spray in several selectec

ngles and deposits an oval pattern on the ground.

“material Is depositec
es the fan patterns t

at the outer edges, whi
0 be overlapped to pro

unifori (depenc
es on the boom).

cks or

S upon proper spac

tractors, di

broadcast




Types of Sprayer Nozzles:

Even Flat Fan
Also used primarily on boom sprayers.

S the outer portions of the spray pattern to
duce even coverage across the entire widtt

ned for overlapping use on ak




Types of Sprayer Nozzles:
Cone

ound commonly on unpowered backpack
prayers, unpowered tank sprayers, and
)OM sprayers.

IS produced as either solid or hc
2rns.




Types of Sprayer Nozzles:
Hollow Cones

sed primarily on unpowered backpack

Igned for moderate to high press

e used where thorough cove
)llage and uniform dis




Types of Sprayer Nozzles:
Solid Cones

oray Is well distributed throughout the
tern and is used for hand spraying,
spraying and moderate pressure
applications.




Types of Sprayer Nozzles:

Flooding or Impact

Rarely seen in vector control use except for weed
ontrol applications.

ve agricultural uses on farms and in home
dens, where they are used to spray liquid
er solutions.

perate at low pressures witlr




Types of Sprayer Nozzles:
Offset

ack uniformity of the flat fan.

yrovide reasonable uniform
e over wide areas for roac
ank weed control




Types of Sprayer Nozzles:
Atomizing

Ihe nozzles most frequently used in all types of ULV
pplications, both in ground and aerial spray
oerations.

uce a fine mist from liquid pesticides.

ISON to compression sprayer noz
ozzles can be very comple




Types of Sprayer Nozzles:
Broadcast

sed primarily from vehicles treating
Dadsides or rights of ways with

> used either on boom-less or
e sprayers.




Types of Sprayer Nozzles:
Solid Stream

In vector control, most often seen with

handguns, hand can sprayers, and non-powered

packpack sprayers when it is necessary to treat
tes located at some distance from the operato

larval mosquito control operations, best
utlon of product is obtained by spray
nd allowing the droplets to faII d
a ._




Types of Sprayer Nozzles:
Adjustable

Used frequently for vector control
applications, and allow varying the spray
pattern from a pinpoint stream to a cone.

50 used In small home garden sprayers

arly useful when treating vari
xample: the pinpoint stre
Or a mosquito le




Nozzle Construction & Use

0zzles are subject to wear, they must be
2placed before excessive wear occurs or

2y will fail to deliver the accurate amoun
pattern of spray.

Ich a nozzle wears depe




haracteristics of Nozzle Material

Brass: Inexpensive, but wears quickly from abrasion
ood for limited use.

ir]Iess Steel: C_:orrosion and abrasion resistant e
Ively expensive.

ery inexpensive. Resists corrosion
exposed to some solvents. Na
d for high pressure spray




Nozzle Selection, Use, &

Maintenance

Select nozzles that will provide the desired droplet
1ze, volume of flow, and spray pattern.

fter installation of new or repaired nozzles,
perly calibrate the spray system to ensure
er application rates.

aying tank mixes of pesticides
1ard particulate matter suck
Is greatly accele




Nozzle Selection, Use, &
Maintenance

ount the nozzles securely so their location, relative
0 the target, is maintained constantly and properly.

aintain nozzles in peak condition by periodic
pections, adjustments, and cleaning.

se a pocket knife or other metal object ta
It will damage the precision-finished n
uin performance. A round woode
nuch better, or remove nozzle
Alr or water.




SPRAYER MAINTENANCE

Most troubles with sprayers are caused
by foreign matter clogging or wearing out
Screens, pumps or nozzles.

np deterioration is brought about I
ary use but is accelerated by




Sprayer Maintenance
#1: Always Use Clean Water

A small amount of silt or sand can rapidly wear
pumps and other parts of the sprayer system.

se water that looks clean enough to drink (fro
Il is best.)

\“umped directly from ponds or stoc,—*’"’
e filtered before filling the tank.




Sprayer Maintenance
#2. Keep Screens in Place
The nozzle screen should be fine enough

0 filter particles which will plug the tip
iIfice.

er system usually has scree
2S: a coarse screen or

L
T16() (11 S




Sprayer Maintenance
#3: Only Use Designated Chemical:

Only use chemicals the sprayer and
Jump were designed to use.

example, liquid fertilizers are
Ive to copper, bronze, ordine
galvanized surfaces.

OMm one C




Sprayer Maintenance
#4 Never Clean Nozzles with I\/Ietal'

To clean nozzles, put on rubber gloves and then
emove the tips and screens and clean them in
ater or a detergent solution using a soft brush

Jrifice in a nozzle tip is a precision-
1ed opening, cleaning with a pin, kni
allic object can adversely char
and capacity.




Sprayer Maintenance
#5. Flush Sprayers Before Use

ew sprayers may contain metallic chips and dir
om the manufacturing process.

ayers which have been idle for a while me
INn bits of rust and dirt.

er gloves and then rema




Sprayer Maintenance
6: Clean Sprayer Thoroughly After Us

After use, flush the sprayer with water or flushing
solution to clear lines and nozzles to prevent
orrosion and material drying in the system.

sure to wear appropriate protective equipme

that discharged cleaning water will not
Inate water supplies, streams, crop
r where puddles may be accessib
animals




CALIBRATION OF PESTICIDE
EQUIPMENT

Calibration of pesticide spray equipment is a
egal requirement.

a violation of state and federal regulations
a pesticide in any manner other than as
Ified on the label.

of equipment Is Important
e of a pesticide tre




What 1s Calibration?

IS the preparation of pesticide applicatio
guipment to ensure that a pesticide is being appliec
)propriately, in the desired area, and with the

rect amount of active ingredient.

1ly accurate way to determine that the ra
on is consistent with the label require

bination with care




Calibration of Pesticide
Equipment

Although power sprayers may produce
consistent results when new, components
of the system will affect application rates.

two pieces of equipment will behave |
tly the same way.

ave shown that three fac
de applications the




alibration of Pesticide Equipmen

So0me pesticide labels contain tables of
alues for calibrating spray equipment &
lous dilutions, application rates, anc
oment speeds. If this Is the case
lon becomes much easier &
olves only checking t




nformation Needed for Calibratio

Ihe legal application rate as specified on
e pesticide label.

ount of liquid applied by the sprayer
Of area at a given speed and pump




Assumptions for Calibration

The nozzles are in good repair, are of the
Jroper type, and are made of the proper
aterial.

e pressure, pattern, and flow re
ain constant during calib




seneral Procedures for Calibratio

ow to determine sprayer output and nozzle output:

Read the pesticide label and record the allowable
and recommended pesticide application rate.

se water or appropriate diluent for pesticide

applied for calibration.

zles to desired patterns anc
es when operating




eneral Procedures for Calibratio
. Fill the spray tank with water.
Make trial runs spraying water at speed and

pressure selected over one acre, or some
action of an acre. When done, determine

nount of water sprayed and calculate
yer output in gallons per acre.

erating the spre




eneral Procedures for Calibratio

. Count the number of nozzles to be used and
measure the distance in inches between the
nozzles on the boom.

om the sprayer output in gallons per e
verage speed of the trial run in M
2 nozzle spacing in inches,
allons per minute pe

Gallons per minute per nozzle = gallons per acre
X MPH x nozzle spacing/5,940

(i] k-3




eneral Procedures for Calibratio

J.Check the value you get from the calculatior
against the flow rate you determined from
catching and measuring the output from t

10zzles. If the two values are far apart (mc
an 10%), re-check your calculations.

" acre 10 X gallons per
minute per nozzle)/ MPH x nozzle
spacing)




Calculation of the Tank Mix

o determine the amount of pesticide formulation needed to
dd to the tank you will need to know:

2 application rate called for on the pesticide formulatio
. Typically, this will be stated as pounds per acre.

entage of active ingredient in the commerci

ne spray unit tank.




Reconciling Application Rate Unit

n important consideration in determining the amou
pesticide formulation needed for a full or partial
k of tank mix is reconciling the units used for the
)lication rate of active ingredient (ai) specified or

abel (usually by weight of ai) with the units u
yrayer output (usually liquid volume).

ations mixed with water, this for

(Gallons o rcent of active
ingredient wanted) » 0 active ingredient
in insecticide formulation




Applications of Solid Pesticides

The principles of calibration are the samefor

applications of pellets, powders, and dusts,

but the equipment will be different from that
sed for liquids.

ead of water, calibration can be with
Inert) granules or other solids.
alibration will be on the basi
ou can place a give
In the hoppe




Applications From Powered

Knapsack Sprayers

Calibration will be similar to the general example
given, except that movement speed will be more
difficult to control, the areas sprayed will be

smaller, and a single nozzle will almost always be
sed.

ation values will apply only for the no
nd the walking pace of application.

of amount of pestici




How to Determine Sprayer Output
ate of Powered Knapsack Sprayer:

Lay out an area representing an even fraction of an acre. (A

rectangle measuring 100 x 109 feet would be one-quarter of
an acre.)

ount the amount of water used to spray the plot, multiply
and calculate the output in gallons per acre. Also note

|n mlnutes It takes to spray the plot.

 you can calculate the gallons per mlnute
our walklng pace.




Applications From Unpowered
Compression Sprayers

sed frequently for treatments of small
restrial or aquatic sites for various
ds of pests, such as treatment of
ditches for control of mosqui




- Challenges to Calibrating Hand-
arried & Hand Pumped Sprayers

Flow rate varies with pressure, and pressure
aries widely with these kinds of devices.

e have pressure gauges, others do not.

e travel speed of the sprayer will k
ed of the human carrying the
onstant speed is diffic




How to Estimate Application
Rate of Hand-Carried Sprayers

(Similar process used for the powered backpack
Sprayer):

2asure a small plot that represents some even
tion of an acre (a plot 50 x 55 feet would be ab
of an acre)

e time and number of gallons It t:




How to Estimate Application
Rate of Hand-Carried Sprayers

Calculate values based on gallons per

minute and gallons per acre as before. Do

the trial spray several times to check the
onsistency of applications.

1 doing the actual applications it
ary to estimate the size of yo
icult areas where the

. .




ULV Applications from Air or
Ground-Based Sprayers

alibration for applications using ULV
ethods is more complicated than mos
er types because sprayers must be
ated for both flow rate and drog




ULV Flow Rate

Should be checked after all nozzles are
spected for damage and completely cleaned.

2ck the one or more nozzles with the pumpg
ating at the appropriate pressure.

ines and screens for obstruc




Calculating ULV Flow Rate

The flow rate of the nozzles can be controlled at
he pump with most equipment by adjusting a
nob or screw at the pump.

neasure flow rate, either water or mineral c
d be collected in a graduated cylinder f
od of time.

2 repeated several tim




ULV Droplet Size

he range of droplets produced using ULV equipment is
haracterized by a measurement is called:

oels for pesticide formulations designed for ULV
ications will contain information on the required range
values for both ground and aerial application.

analytical equipment like “hot wires” or lase
e measurements and provides comple
2t spectrum.




ULV Calibration

To adjust the range of droplet sizes, the
speed and volume of high pressure air
oving past the nozzle are adjusted.

erally the higher the speed and volu
Ir, the smaller the droplets producec

oray assessments, the
N the path of the




Frequency of Calibration

For ULV sprayers, flow rate should be ]
hecked regularly, depending on how often
1e machine is used.

ot size should be tested at |least
orior to the spray season, &
5 to the machine.




Operation of Spray Equipment
After Calibration

Consistent and uniform distribution of
pesticide Is necessary for successful
applications.

member that at a given pump pressure
reduce speed significantly, you W|II
e the pesticide application rate
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INTRODUCTION: PESTICIDE
APPLICATION PROBLEMS

There are several important pro

nlems related to
pesticio

e use that should be understood by ever

applicator. These problems include pesticide drift,
yesticide residues,

, destruction of
eneficial species of animals and plants, resistance

pests to pesticides, and environmental pollutio

are many ways in which these undesirab
an be reduced or eliminated. Each de
edge of the proper handling an
> components of the envi
AN AtlOr] [1C




PESTICIDE DRIFT

Airborne particles produced during
application of a pesticide moving outside
he intended treatment area.

cept with ULV applications, this is an
lesirable side effect associated with
and ground pesticide applications

epends on the physical
1€ method of apr




Pesticide Drift: ULV Applicatior

Both desirable and necessary.

sticide labels specify that ULV
ications must be done during
ar conditions that favor pestic
er inversion or latere




Factors of Pesticide Drift

ormulation of the Product ( are more likely to
Ift, granules least likely).

sure of Sprayers (High pressure sprayers are
Ikely to produce fine droplets that are mc

Orn nozzles or excessive [

Evaporation




orift Should be Avoided Because:

t wastes resources, including pesticides, fuel,
ind technician time.

oreads pesticides into the surrounding
onment where they may become illegal

onh food crops, cause health proble
> wildlife, and have other undesira




PESTICIDE RESIDUES

hen a pesticide (or an altered chemical form of it

, metabolic , Or other
ocesses) remains on atreated crop, animal, or
ject.

2sult from direct application, from drift frc
lelds, from uptake from contaminatec




Pesticide Residues

Pesticide residues are generally meant tc
1clude pesticides that are detectible in
on places other than their intended

aServolrs, strearr




Pesticide Residues

Pesticide residues are usually measured
d tolerances expressed in parts per
Illlon (ppm) to parts per billion (ppb) C

eight basis.

kKilogram




Pesticide Tolerances

The residue levels allowed on food crops at
arvest are legally set by the federal and state
egulatory agencies and are called

2rances are simply the maximum amounts
ide permitted to be present on or in ra
ural commodities.

es represent levels ¢




Pesticide Tolerances

When are found to

exceed legal tolerances, the agricultural
ommodltles iInvolved may be seized anc
troyed Ordinarily, such situations
d arise from the application of
tural pesticides on crops, b
appen even where pestl
> are not specific




Persistence of Compounds

OSt pesticides (e.d.,
)T, chlordane) are very

nalathion) and p

Pyrethrins carbamate




Persistence of Compounds

ome factors that influence the persistence
a chemical and the possibility that
iIdues may remain are:

amount of chemical applied.

diluent




Persistence of Compounds

The nature of the surface to which it iIs
applied.

osure to weathering from wind, rain

-

breakdown from high

/’




CERTIFIED ORGANIC CROPS &
FARMS

Organic farming is a form of agriculture
which does not permit the use of synthetic
ertilizers and pesticides, plant growth
egulators, livestock feed additives, and
netically modified organisms.

as possible, organic farmers rely
ion, green manure, compc
est control, and mec




Certified Organic Crops and Farms

Vector control technicians working near these

farms need work closely with the landowner to

orevent vectors from coming from the property,
d to avoid jeopardizing the organic status of
2 Crop.

icide excluded for use on organice
ommodities is accidentally
)p, the crop may no Ic




PHYTOTOXIC EFFECTS OF
PESTICIDES

Phytotoxicity is the injury or death of a plant due to
posure to a chemical.

ts may be injured or killed by various kinds o
Icals, including salts, fertilizers, or pesticide

es, plant injury is intentional, as w
applied to a weed. In other ca
an accidental side effe




Phytotoxic Effects of Pesticides

The degree of caused by pesticides
ay vary in response to a number of factors.

ne ( ) are
ularly damaging to plants. Other
ynents of the pesticide mixture, suc
t, may cause plant damage. The
ay vary in
micals.




DAMAGE TO BENEFICIAL
INSECTS

n California, the beekeeping industry maintains
Illions of honey bee colonies. Each year honey
2es pollinate billions of dollars worth of crops In
> state.

ect these valuable insects from losses ¢
e poisoning, it IS necessary to know A




Honey Bee Protection

or vector control technicians, protecting
omestic bees is primarily a concern when

Ing ULV adult mosquito control. The
iIdes most commonly used for the
lons (pyrethrins and pyrethrc




Honey Bee Protection

Jnder California law beekeepers may request
10tification of intended pesticide usages, and
1e applicator is required to provide such notice

or control agencies that have signed the
ative Agreement with the Californie
nt of Public Health are exemg
1at require notificatio




RESISTANCE TO PESTICIDES

Pesticide resistance is the ability of pests
0 avoid the lethal effects of pesticides.

5 can happen through spontaneous
muta In populations resulting Ir
nat confer pesticide resis
mall proportion c




Resistance to Pesticides

Resistance develops because the parts of the population
hat carry the gene for susceptibility are killed off, and soon.
disproportionate segment of the population carrying the

ene for resistance predominates.

stance develops gradually to the point where pesticl '
ations begin to fail after repeated exposure to t
asticide (or pesticide family).

esistance to pesticides other tr
ole for reS|stance may a




Selective Pressure

IS the repeated exposure
f a population of pests to treatments of the
e pesticide over time resulting In a
ge in the genetic makeup of that
ation.

ario, the populatio

A




Recognizing Resistance

arly signs of resistance may sometimes be
acognized in the field. These include increasing
ficulty in controlling a pest, increasing
nbers of formerly minor pests, and increasi
ble with insect transmitted disease.

) resistance can be very sub
iced for a time.




Based on the genetic principles of
development of pesticide resistance In
ests, a number of principles have evolved
er the years that when implemented ca
1er delay resistance, or avoid it entirel

J under-dosing in pesticide
lons. If this Is done reg
vival of indi




Resistance Management

. Do not always treat a given population
with the same pesticide. Switch to
other products periodically. This Is

alled pesticide rotation.

ations of vecto




Resistance Management

4, Avoid slow-release applications where pest
populations are exposed for long periods of
time to sub-lethal doses of one pesticide.

Combine pesticide applications with other
rms of pest management such as biolog
trol, habitat alteration, and use of
onal pesticides. The use of bic
IS not a guarantee that




UNWANTED ENVIRONMENTAL
EFFECTS

Unwanted pesticide chemicals in air, soil,
vater and vegetation are a form of

vironmental pollution.

ation and storage of pesti
d animals from lor




Atmospheric Pollutants

Jesticides may enter the atmosphere by being blown away
ith soil particles in cultivation or as smoke from burning
aterials.

or source of atmospheric pesticide pollution is f
application of sprays and dusts. Spraying
ods or with the wrong or improperly mai
ajor contributors to this proh




Soll Pollutants

Very few persistent pesticides are used in vector
ontrol operations any more.

nen excess or repeated applications of
ganic or very persistent organic pesticide:
1ade, soll residues can build up until the
e a severe problem.

ne soil may cause ille




Soll Pollutants

Once in the soil, organic pesticides may be
apidly broken down by natural processes or
ey may remain unchanged for years.

Icides In soils break down through chemi
lons which depend on the structure of
moisture content, its pH, salinity ar




Water Pollutants

Jesticides occur in water as intentional and
Intentional additives.

of pesticides in water presents special
ds to plants growing in or irrigated wi
) fish and other animals living In




Water Pollutants

IS extremely important that those
anning to apply pesticides directly to
dies of water be completely familiar

and follow label directions
Ing to any material being u
vater - including posti




NPDES Permit

NPDES: National Pollution Discharge Elimination System.

rmit authorized by the Clean Water Act of 1972. Designe
educe pollution in streams, lakes, rivers, wetlands, ant
waterways from point source discharges.

IS became applicable to pesticide applicatic
ector control, to or near Waters of the

tments to Waters of the




Definition: Waters of the United
States

All waters which are currently used, or were used in the past, or may
be susceptible to use in interstate or foreign commerce, including al
waters which are subject to the ebb and flow of the tide;

All interstate waters including interstate wetlands;

other waters such as intrastate lakes, rivers, streams (incl
mittent streams), mudflats, sandflats, wetlands, slough
es, wet meadows, playa lakes, or natural ponds, the
lon or destruction of which could affect interstat
Including any such waters:

oe used by interstate a




Definition: Waters of the United
States

All Impoundments of waters otherwise defined as
waters of the United States under this definition;

Tributaries of waters identified in paragraphs (s)(1)
through (4) of this section;

o territorial sea;

5 adjacent to waters (other than wate
etlands) identified in parag
1is section; waste tre




Examples: Waters of the United
States

treams, drainage ditches draining into a stream,
atch basins draining into a delineated wetland,
1d rivers are all considered Waters of the U.S.

Ponds, or catch basins that drain into
reatment plant are not example
1e U.S.

runoff




Biotic Pollution

he direct effects of pesticides on wildlif
pend on the kind and formulation of
pesticide, the Species, &
oecies of wildlife exposed. Exar

Ins are highly toxic to fis
1-toXic to mam




Biotic Pollution

Direct effects on wildlife also depend on the exposure of the
animals to the pesticide; pesticides with long residual
ctions may cause wildlife losses for extended periods.

ticides with short residual effects may cause large
es but only for a short time.

residual accumulations of PBO, a synergis
sed to increase the effectiveness of p
Ids, has been detected in stream b
gh non-toxic itself, PBO n
nesticide resic




Minimizing Environmental Effects

Careful attention to label directions will aid

you in the selecting and using of all

)esticides in ways that minimize adverse
vironmental effects.

ember, apply pesticides:
o identified pests
2N necessary
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INTRODUCTION: PESTICIDES
AS HAZARDOUS WASTES

Hazardous wastes are wastes with
that make them dangerous or
otentially harmful to human health or
e environment.

esticides are Considered.'




LASSIFICATION OF HAZARDOUS
WASTES

A number of different federal and state agencies have
enforcement responsibilities in regard to various aspects of
hazardous waste management.

1976 the US Congress passed the Resource Conservatio
d Recovery Act (RCRA), which directed that EPA develop
Implement a program to protect human health and the
onment from improper hazardous waste manageme
es. Detalls of this program can be found at:

vw.epa.gov/osw/hazwaste.ntm.

1e Department of Toxic Substanc
dtsc.ca.gov/) is respons




Listed Waste

°A publishes lists of specific wastes that they consider hazardous
e lists are:

st (non-specific source wastes). Materials from common
Ifacturing and industrial processes such as cleaning

rce-specific wastes). Certain wastes from specifi
ch as petroleum refining and pesticide ma

Iscarded commercial chemical
In an unused form




Characteristic Waste

In addition to the EPA list, there are four
riteria that are considered by them for
emical substances that may not be on
e of their lists:

ability. These substances ca
ar certain conditions, be
ntaneously cc

olls




Characteristic Waste

. Corrosivity. Acids or bases (pH less than
2 or greater than 12.5, respectively), tha
are capable of corroding metal tanks,

ums, and barrels.

. Substances that are




Characteristic Waste

4. Toxicity. Toxic wastes are harmful or
fatal when or absorbed (e.g.
those containing mercury or lead).

> are 8 characteristics of toxici
In California, and if a wa
one of the 8, it Is




If Uncertain whether a Pesticide

ubstance I1s a Hazardous Waste:
L. Call the DTSC at (916) 327-4499.

Send an email to the California DTSC:
asteclass@dtsc.ca.gov

ine Material Safety Data Sheets for
ments concerning it status as a ha




JRIGIN OF HAZARDOUS WASTES
VECTOR CONTROL OPERATIO

mpty pesticide containers containing hazardous residues.

se water used to clean spray equipment and vehicles.
icides remaining in sprayer tanks after an applicati

ocks of outdated and possibly suspendec




PROPER MANAGEMENT OF
HAZARDOUS WASTES

‘The US EPA has established categories for agencies that
generate hazardous waste based on the amount of
hazardous waste generated each month.

hese same categories have been adopted by the Californi

>C.

bortant for agencies to know the amount of we
pecause the rules for disposal of hazardc
g to the category.

0 how lonag haze




A Hazard Generator Categor

Hazardous Waste Category Name & Maximum
Generated per Month Allowed Accumulation Time

Less than 220 |Ibs (about Conditionally exempt from
half a drum) requirement (CESQG)

220 |bs — 2,200 Ibs (upto 5 Small Quantity Generator

drums) (SQG) 180 days or 270 days
If waste to be transported
200 miles or more

2,200 |bs or more (over 5 Large Quantity Generator
drums) (LQG) 90 days




Containers Used to Collect
Hazardous Wastes

zardous materials can be placed in their origina
1tainers temporarily, but the most common
alners used to store hazardous wastes prior
disposal are 55-gallon steel or plastic drun

1er liners from these drums.

' ™)
*\\\\\“‘\\
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Other Info that Should be Placed
on Waste Containers:

Date waste was first put in the container.

deral waste code numbers.

waste contained in the contal




Empty Containers

egulations that address the management
f empty pesticide containers are very
mplex.

C has prepared a fact shee
mpty Containers” th

™ ava




CA Exemptions from Management
Rule for Hazardous Waste:

1. Containers that once contained waste
that does not qualify as hazardous.

ontainers that meet the definition c
mpty” and have been subjectec

oved management practice
that are exempt




“Empty” Containers

ontainers that once held hazardous materials or
lazardous wastes and have been emptied by the
enerator as much as is reasonably possible.

actice, this means inverting the container
10 more liquid or solid material pours @

Iners may still contain sor
lals that coulo




Empty Container
Cleaning Procedures

Containers that held liquid pesticides
classified as acute or extremely hazardous
aste must be triple-rinsed with a solvent
apable of removing the material before

can be considered ready for dispos

ars that held solid pesticide
1at have become vis




Empty Containers

anagement practices required are flexible,
epending upon the way empty containers
e handled by a particular agency.

eturn empty containers to the
distributor, others may shi
a company that rec




Large Containers

Some mosquito and vector control agencies
se special underground tanks to collect
azardous wastes such as rinse water.

rground storage tanks are not
ered containers, and their
1ent Is covered under othe




Storage of Containers Full or

Partially Full of Pesticides

Containers of pesticides over time can

deteriorate to the point where they can
upture, leak, rust, and otherwise lose their
._iginal integrity.

C|aIIy If pesticides are stored over
s of time (years) they should be
mspected for signs of
,and |f Ieaklng con




Storage of Containers Full or

Partially Full of Pesticides
Containers should be kept closed at all times.

containers are used to contain waste, self-
)sing funnels should be used to add waste.

nesticides should never be allowed
e

d always be cormr




Storage of Containers Full or
Partially Full of Pesticides

Wastes that are reactive (e.g., acids and bases) shoulc
never be kept in the same container.

ontainers for waste pesticides should be stored
doors. Adequate aisle space and ventilation sho

orovided. (This makes periodic inspections for
and container deterioration easier.)

nd reactive pesticide wastes shc
50 feet from property bc




Required Notifications of
Hazardous Wastes

Agencies that generate pesticide hazardous waste
should designate an emergency coordinator available
4/7 who must know what to do in case of a
)oisoning, fire, spill, or other emergency.

 following information should be clearly poste
minent place, such as near a telephone in t
Istrict office, or near a telephone in the
/ of the storage site for pesticide ha

lepartment number




PESTICIDES NOT CLASSIFIED
AS HAZARDOUS WASTES

May be disposed of as regular solid waste

egulated by California law.

| osed of accordmg to




PROPER TRANSPORTATION OF
HAZARDOUS WASTES

Those who believe they would like to transport and dispose

0f hazardous wastes in-house should refer to “Hazardous
aste Transporter Requirements”, August 2007, available o
1e DTSC website.

icide technicians should know that any person who

)orts hazardous wastes must hold a valid registre
oy DTSC.

Or any person to transfer custoo
orter who does not hold &




Proper Transportation of
Hazardous Wastes

The transportation of hazardous wastes is regulated
oy the California Department of Toxic Substances
ontrol (DTSC).

azardous wastes may be transported withou

getting a permit from DTSC.

quito and vector control districts
ed operator to remove, trans
‘dous wastes becaus




PROPER DISPOSAL OF
HAZARDOUS WASTES

The actual disposal of hazardous wastes Is In the
most part handled by commercial firms that
Specialize in this area.

Jjencies that generate less than a threshold
)unt of hazardous waste in a month are
pt from many of the management "
ments.

quito and vector con




How to Minimize the Disposal of

Hazardous Waste

Keep the use of pesticides that qualify as
hazardous waste to a minimum.

oid the use of pesticides that are on the

tely Toxic Hazardous Waste list of EP/
all of these products are no longe
ole for use in California anyway

Ible, comple




How to Minimize the Disposal of
Hazardous Waste

DO not collect rinse water from pesticide equipment cleaning in tanks but
se the rinse water for diluting water- pesticides in spray tanks.
11S can only be done if the pesticide sprayed in the equipment that was

aned is compatible with the pesticide to be diluted with the rinse wat

dvantage of recycling programs for empty pesticide containe
)y many pesticide distributors.

entories of pesticides on-hand, and get rid ¢
Is. If you have materials that are leg




Chapter 11.:
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NTRODUCTION: FUTURE OF PESTICIDES |
PUBLIC HEALTH PROGRAMS

Public health pesticides have been controversial
since their first use, and remain so to this day.

1e result of this continuing struggle is an arsenal
)esticides that are safer and less disruptive to
onment than ever before.

gy IS Improving pesticide applicati
urvelllance of both vector-k
or infestations, anc




Alternatives to Pesticides

abitat modification.
tic alteration of vector populations.

oplication of vector contro
upon education n




Integrated Vector Management
(IVM)

Ihe preferred modern approach to vector
ontrol.

ored the modern approach to

jement of agricultural pests calle
Integratec (IPM)




alternative to the use of conventione
sticides such as organophosphates,
amates, and pyrethroids.

iIde of natural origin t
e : /”




CULTURAL PRACTICES

Many pest problems can be avoided by carefu
se of the proper cultural techniques. Culture
actices make the environment less attracti
a pest’s survival, reproduction, disperse

xamples:

Dairy barn or chicken house sani
ethods

management to i




BIOLOGICAL CONTROL

The use of colonized or naturally occurring
parasites or predators (natural enemies) to
ontrol pest populations.

ample mosquito fish (Gambusia affinnis) are
‘ed and distributed as a supplement to

/entional pesticide operations. They are
Iarly effective in degraded aquatic h
oorly maintained swimming po




AND
REPELLENTS

In some cases chemicals may be used effectively

to attract agricultural pests to traps, then expose
em to lethal doses of a pesticide. They can also
2 used effectively as a surveillance tool.

 that attract agricultural pests to traps al
(pose them to lethal doses of a pestic
mixed success. Some have bee
| stinging Hymenoptera ¢




ATTRACTANTS AND
REPELLENTS

ost successful skin repellents have
yeen those containing DEET, a chemical
2veloped by the US Department of
iculture more than 50 years ago.

areas of the world wkt
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GENETIC CONTROL

Altering the genetic makeup of vectors to reduce theil
population sizes or change their ability to transmit

microorganisms (currently an area of
Intense research).

a few spectacular cases, massive populations o
t species have been managed and even local

icated through the use of genetic technique
1e eradication of the screw-worm fly from the

epeated eradication efforts against the
anean fruit fly from California




Supplemental Information:
Conversions

acre = 43,560 ft?
Ile = 5,280 ft
llon = 128 fl 0z = 8 pints = 4 quarts

2 tablespoons = 6 teaspc






