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Mosquito Control
Zika Virus.

West Nile Virus. Nuisance.

bdeenihan@clarke.com
630-235-3943




Being Prepared

As we go through the workshop today,
How to start a program

What Is needed

How we can help

West Nile Virus, nuisance

New ways/tools adjust your program to
combat/prepare for Zika Virus.



Zlka Virus, West Nile, etc.

 Nuisance program that can be ramped up
to respond to disease
— Not re-creating wheel
— Change a few spokes
— Tools In place; adult and larval
— Different control

 West Nile Virus, Zika Virus, other
— More adult tools
— Traditional control



Can you provide assurance to your community
that you're ready to respond to a Zika or other
mosquito-borne disease outbreaks?

e 2016 taught us two things: mosquito-
borne viruses are not going away

 We have to employ new protocols for
control.
o With Zika virus entering the U.S. it's time

to assess your mosquito control
program’s effectiveness



_

i World’'s

. Hﬂ\ Deadliest
— 100 Elephant Ani ma ls

4&_ 500 Hippopotamus
1,000 Crocodile Nun] ber Of people
killed by animals per year

ME,GIGO Tapeworm
T -—

(\ 2,500 Ascaris roundworm
* 10,000 Freshwater snail {schistosomiasis)

% 10,000 Assassin bug (Chagas disease)

‘k 10,000 Tsetse fly (sleeping sickness)
= 25,000 Dog (rabies)

E 50,000 Snake

Waging a War
Against Mosquitoes...

hen it comes to
killing humans, no

‘animal even comes

Mosquito

SOURCES: WHO: crocodile-attack.info; Kasturiratne et sl (doi.org/10137 jourmal prmed 0050218}, FAD (webatation arg/60gpSEsVO); Linnell et al
{webcitation.ora/&0ORLYDBUO); Packer et al [doiora/101038%2F4365927a). Alessandro De Maddalena. All calculations have wide error margins.

lose to the mosquito.




Zika Virus
« PPP

* Plan, Prepare, Panie
—Plan and Prepare
—Plan in place

—Plan can/may change
—Prepare to implement
—Not Panic

A,
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Zika changed
everything
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What Are “New” Emerging
Diseases?

1947

Zika Virus was fi .re‘l‘ d‘s:cavered
in the Zﬂ.@ Forest in Uganda.

Emerang dlseases are
I‘
10t meces;:arlly new”

.....

ay be newly-ar“gcoqnlzed

infections t,o.the public or geographic Iocéé’t_._
mutations or new strains of infective agent's,gi‘;i;-:.



Background




Zika Cases in the U.S.

e 4 900 cases confirmed
e 217 confirmed locally acquired
e 4,682 imported/travel relateg

— 1,292 pregnancy cases
e 875 births
—36 with defects
—5 deaths

Calendar year 2016
Source: Arbonet



5 Zika Transmission Routes

1. Mosquito
to human

3 Blood
Transfu5|on

2. Human to
mosquito

4. Mother to
baby in utero

5. Sexual
transmissio



Mosquito vectors

Aedes aegypti and Aedes albopticus

e Lay eggs in very small amounts of water—
earning the nickname ‘container breeders’

e Like to live near people and bite during the day

e Have very short flight radius

e Eggs can survive dry conditions up to six months



Mosquito Control

Wide Area Case / Site
Open water breeders Centric

Opportunistic feeders Container breeders
Human feeders

(Traditional) (New)
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The challenge:
Cryptic breeding sites
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New
scalable
services







Miami Dade SITE Guard Evolution

SITE Guard DOH 45 crews
sweeps on :
proposed to Local the rise — continue
Miami Dade b increase to 7 days a
in February. Transmission "o (0o week
put in place in 30 crews
March
: Zika traveler
cases spike 5
Miami Dade Increasedto Aerial : :
activates 10 crews . larvicide : :Ground ULV
_ SITE Guard ; work larvicide
One 2-person crew begins work begins

T S s N

Hired / trained over 200 employees from inception.
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Miami Dade | Hiring Seasonal Staff

e Hired and trained over 180 seasonal
employees from inception. (12 to 173 in 42
days)

e Pass drug testing, motor vehicle records
check and background check

e Training
— Classroom OSHA safety
— Chemical training
— Public Relations /Resident Interaction Training

— 1 day classroom training of operation field procedures
directly with Field Supervisor

— Field training working with a veteran technician

h i)
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Miami-Dade | June 2016
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Miami-Dade | August 2016

.
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45 2-person crewsl




New control
methods
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Miami-Dade | Clarke Aerial Services

Liquid Larvicide Application

_— ,,,, _
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Current
Buffalo
Turbine &
Trapping
Zones

, S clarke
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Data and
Reporting
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Real time crew progress Sty L
made available to Miami Dade

Live Dashboard
Crew movement
Full Inspection
Front only
Problem accessing
Access denied

Mo breeding or adults

Adults found
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Technician Yalius Charles
Timestamp 9/29/20176 10:28:37 AN
Pesition 25 7925502820 -80. 1624
Num of Sources Breeding 0
Nurm of Breeding Sources Emptied O

h'l-pl-ﬂj-ﬂh Full property Inspection

Comments
NO products nesded




Learnings




A season-long
suppression
approach needs

to be used for
container breeder
control.




Control Methods

for Container Breeders

Wide Area Site Centric

Adulticiding by House-to-House

truck/aerial nspect & tip

Larviciding by _arviciding

truck/aerial Duet ULV
Education
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Q ClQ rKe Making communities around the world more livable, safe and comfortable.



H2

/ika control

eq

Jires an

NG

’
o

AND people
proximity.

erstanding

" mosquito




Dual Focus

Mosquitoes + Humans
*Jo}
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New wide area
arviciding
methods can

suppress
populations
early.
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Door-to-door site

Inspections are a
ey element in

controlling a

h
e
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N-host

mic cycle.




Control lessons learned?

Modified

wide-area
methods




Biology Block Approach

™ : v - LT 'l""' | . ; l

Infection
case

Door-to-door
treatment

i'": Wide-area
‘== treatment
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Miami-Dade | What We Have Done

Personnel: Professional Appearance
— ID Badges

— Standard Uniform

eClarke grey shirt
eDark blue pants
eDark blue hat

eMiami-Dade Vest |
—Truck wrapped to identify as|_

Miami-Dade Contractor

A 1]
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AR CLHRSES ) AMIDADE

Mosquito Control
Response Contractor

<

i akgs walBIWays-
~from TNOSgUIOS Presening pulic |akas and we iy

protectng the publigArat 1
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Product & equipment containment,
and important safety step
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Recent Zika-related
InNnovations are
relevant for any

orogram.




Spinosad (Natular®) Larvicide

-
OMRI ' ' OMRI

e G30
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Simplified Patterns of Vector-Borne
Disease Transmission

Scenario one: Scenario two:
People are incidental hosts People are primary hosts

3
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cycle
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ZIKV, DENV and CHIKV

Harry M. Savage
Division of Vector-Borne Diseases
Centers for Disease Control and Prevention




Aedes | How They Are Different

e Both like to lay eggs in very small amounts of water,
earning the nickname ‘container breeder’.

— Bottle caps, flower pots, bird baths, gutters, downspout
drains, rain barrels, ponds, junk piles, tires, boat covers

e Like to live near people and bite during the day.

— Opposite of night-biting mosquitoes that can carry West
Nile virus. Prefer to rest at night and have a very short

flight radius. Resting spots can include garages,
carports, sheds . .. In homes if you let them. Eggs can

sustain dry conditions for up to 6 months!

A i
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Same Time/Day Time Biters

e The mosquitoes that can transmit Zika are biting
during the same time children are out playing,
people are enjoying their yards & people are working
outside.

Dawn Dusk

‘o @
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Estimated range of Aedes albopictus and Aedes
aegypti in the United States, 2016*

Aedes aegypti Aedes albopictus

CDC



Zika Confirmed Reported Travel Cases in US as of
1/18/17

Ay 27
million
people

States ond Teritories Reporting Zika Virus Dissaze
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Kentucky City areas

e Greater Louisville area: 1,269,702
e Greater Lexington area: 723,849

e Greater Bowling Green area: 218,870

A i)
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Education & Public

Engagement




[

7

z.f

" ZKit~ Community
Ml Engagement Program

Pull-up Banner
Acrylic holders

Use Instructions — Bilingual
Natular DT tablets — 12/card —

Bilingual label
Use Instruction Video - Bilingual

Zika Infographic

Planning Guide

Template Press Release
Template Social Media Messaging
Template Live Read PSAs

Q&As

Support Material List / Reorder
Instructions




Community Engagement
Program

e 60+ days control

e Counties purchase Natular DT
tablets

o Counties then distribute to
residents

» Clarke provides free support
tools for points of distribution

LR T LT
" r e 9” x 5 3/4”

50 cards / case
600 tablets / case
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West Nile Virus




Vectors

* Culex species are 1° vectors

« Aedes albopictus is a competent 2° vector

.
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West Nile Virus Activity by State — United
States, 2016 (as of January 17, 2017)

B WNV human infections*
[ | Non-human WNV activity
[ ] No WNV activity



WNYV National Update

e In 2016

— 2,038 cases — (2,060 2015)
— 94 fatalities

 California was major WNV epicenter in 2016
— 424 cases, 19 deaths

e Ohio 18 cases, 4 deaths
e |[llinoIS 153 cases, 5 deaths
 Michigan 42 cases, 3 deaths

e Penn. 16 cases, 2 deaths
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Malaria

Malaria is a leading cause of death and disease
worldwide, especially in developing countries.
 Malaria risk areas
—Africa, Central and South America, Southeast
Asia, Middle East
* Each year
—300-500 million cases
—> 1 million deaths

* In Africa, a child dies

~ _ every 30 seconds

l C LQ r|< Making communities around the world more livable, safe and comfortable.



Biology, Species and

Habitats




qguito Life Cycle

Females require hlood
meal 1o devalod egns

i*: _%:

¥ Female
/ Male
.

Muolting ocours between
each larval and pupal stage First Larval stage:
N

Third Larval stage
- f Second Larval Stage

4




© 2002 Stephen L. Doggett
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Disease Transmission




What do adult mosquitoes eat?

Blood

P e L e L L TR L L T R T TN e table.



Capillary Penetration

Making communities around the world more livable, safe and comfortable.



Virus particles in blood

F
& clarke
1L 4 Making communities around the world more livable, safe and comfortable.
Dissemination slides courtesy of Ted Andreadis



Digestion of blood

;f Virus particles
survive

A,
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Salivary
glands

.
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4-5 logs of virus
(10,000 — 100,000 PFU’s)
required for transmission

.
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Salivary
glands

.
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Habitats




Potential breeding sites




Potential residential breeding sites

nd
Fountains a it

and barrels

Clogged

L, Tain gutiers

o BALICOrS

Water bowlks
= for pets: =
Low areas

o
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Potential commercial breeding sites
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Woodland Pool
















Container Breeding

Tire Piles

Natural holding spots
Containers

Pools

Catch basins
























E|
i
B
i
-
L

= gt A alf










Survey and Mapping




Survey
and

Mapping

* Locate and clearly define all sources
—Knowing where to treat - important as what to treat

 Map sources

e Categorize and label sources
—Allows for thorough and efficient treatment

e Record and measure acres or miles

* Prepare operational maps for efficient planning &
record of treatment

A,
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Survey and Mapping Is more important
than ever

Mapping

Maps played a critical role in the Zika control program in
Miami-Dade

e Crew maps were distributed daily to define treatment
areas

 Maps from DOH with local transmission cases
determined the 1/8 mile radius of concentrated door —
door inspections.

* Mapping of all trap locations for regular surveillance
and maintenance

* Maps critical for tracking, operational management,
~ _Vverification and reporting

' C lo r|<e Making communities around the world more livable, safe and comfortable.



After yard inspections
were performed in
Miami-Dade, door tags
were left.




Mosquito Surveillance




e Distinguish
Larval survelillance petween

ey o Be A m oreeding and

non-breeding
habitat

e ID to determine
nuisance or
disease species

e Create historical
database

e Utilize to make
Informed control
decisions

A,
ClQ =
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Adult survelllance

Making communities around the world more livable, safe and comfortable.

ClLQrke



ABC Trap

o Captures greater variety of
species

o Captures greater numbers
o Captures collection alive
» Battery powered

e Carbon dioxide is primary
attractant; pull light and get
“clean collection”

A,
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QOviposition » Refines species collection
CDC Gravid Trap

« Excellent for Cx. pipiens

e Some success for Oc.
japonicus

N,

e Battery powered, good for
surveillance in remote
locations

« Captures collection alive

F

' C LO r|<e Making communities around the world more livable, safe and comfortable.



BG-Sentinel Trap

e Easy, pop-up design

o Excellent for Aedes aegypti &
albos when used with BG-Lure

e Can be used with or w/o CO,

« Battery powered, good for
survelllance in remote
locations

is now available p

A,
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Mosquito Control




Arthropod-Borne Viruses
“Arboviruses’”

« Some pose little/no threat to public health
* Others are major killers

2 methods of prevention:
—Personal protection measures
»3 D’s (Drain, Dress, Defend)
—Public health measures
»Surveillance, monitoring

»Mosquito control:
Larviciding/Adulticiding
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Larviciding:
Timely detection & suppression of mosquito
breeding

Prescription Larviciding + Rotation of actives to
prevent resistance
= Natural Predators
*Fish, G. afffinis
Surfactants
=sCocoBear
BT Products
*Bti, B. thuringiensis israelensis
*Bs, B. sphaericus
IGR’s
Spinosad/Natular

A,
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Larvicide Offerings by
IRAC MOA Classification

5 7A | 11A_11B___ lanvOil_

Natular Altosid Vectolex Vectobac CocoBear

6 formulations 8 formulations 3 formulations Sformulations 1 formulation
OMRI Vectomax

Use

2 formulations



Olls/surfactants

CocoBear.

Coconut olil extract,
same as used In
foods, candies and
beverages for
flavoring, as well as
many cosmetics.

A 1]
Q th r|<e Making communities around the world more livable, safe and comfortable.



Bti — (VectoBac)

40 APPLICATION DIRECTIONS " §
SR — companents, Finse sy Byskem Wil plery o loan vaker
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ot s eclobac e e o,
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EPA E5t No. 33762-1A-1 List No. 5108 Ireated &1 e recommondad rales. o T por g 31 Chemigation
* Use 1020 lbs acmwnnnaw3ruannearvﬂm\nsm u....-.u,nm-.,..u.q ITU g povarad) E::W,:‘“;ig;ﬁ' e Do it aply ihis product heougn any Wrigasion sysiem
larvne predorninale, hosculo populair 7 s it et v st No. 3782-1 risas the mbatng on crvemipefion
INDEX; e & ey polland (sewads 2goons. anena e - =
70 Siaterent of Practcs! Traatmen! Westo iagoons), anior aigas are sbunaant Py s Inpex. 40 | STORAGE AND DISPOSAL
Py nol eoi e water food, fasd by storage of
20 Drsctaneteles Apsly unllomy by werisl or ground conventional EPafup o TR0 S O et —— e e
i : Sty
3 e P e ————— . 2’?‘»7‘2?:‘-‘“5.‘”‘“:_ i b e St S 1 o 5945 53001 o s
smplpd. 22 Prysical ann ch-mm Hazs Pesticide Disposat: Wasios reaulting f 56 of this
o 30 Diections for U P ey e o e o & approvec wesie
™ 31 Chemaation dispoeal fockty
KEEP OUT OF REACH OF CHILDREN 50 waussx 70 Precasonery Sttmmects 4
e A iy P 0 Storage and Disposal osal; Triph rines jor aquivelents Than
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- THAN AS INDICATED ON THE LABEL USER ASSUMES i e 80 Cramiston et o
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22 Physical and Chemical Hazrds
Dtiutad or unaikited YectoBac 12AS can cause corrosion il
W1 in poIONGAG. contact Wil LA Spray syt
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Poluren water 1 - 2 prafacre
{such as sewrge Iagoans, arimal wasis laycens)
‘Abbot Loborstores - Dualty Haan ¢ ¢ Wi

i Proda, e G e 200 (800 239

ot-amamt a7 1997, Atton Laborateren ——

*Active ingredient is B. thuringiensis
ISraelensis

*Only good for 48 hour control, so timing Is
essential with Bti/(VectoBac)

*Rips out the mid-gut of the mosquito.
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Bs — (VectoLex)

 Active ingredient is B. sphaericus el

bumag, vy
R DIRECTIONS FOR USE - VECTOLEX FG.
Procaconary Statermants
21 Hazard 1 Humana (and Domestic Animals) 17\ Pch DS
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Sewsge efluset. sewsga lagoons. 520 buiacre™
‘oadaton ponda, sepsc diches, animal
1 - FRST AD kit pouk
1 o e o e sy sty asscxaatod with .2 e vt
v nrm;—lm:h
= Tt st e . S somars.cuch besie. dmege 520 briace™
e T 1 hchen. ratontcn. detanton e seepagn
W on wiin | Tuke of contaminaed
5 ponda
. o oy :'ZE""""“"’%"- .
* Cuf 8 pamon conie conter o docke Sak rarshes, mangroves, estseres 520 bucre™
HOT LINE NUMBER J 00 oo
14t e s e ool s st a4 s wkma.poncs. rvers, canai, Svears
ok e o o B St oy o i e sk e £1 poin 2 Seasgh
s e Sy roTaSa £ S AT, Dormant Fice Fieide:
ST It e i .20 o™
b
o for the next croppng cycis )
HAZARDS TO HUMANS AND DOMESTIC ANIMALS ‘Waste Tres:
by

e Helps promote the regeneration of the E==== === =
crystal and spore in the water column

 Regeneration provides the residual
control of 21 — 45 days
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Bti & Bs — (VectoMax)

20 PRECAUTIONARY STATEMENTS

21 HAZARDSTO HUMANS AND DOMESTIC ANIMALS
CAUTION

‘Causes moderate aye imitation. Harmiul if absorbed through
may

VectoMax wsp

skin, eyes, or clothing. Wash thoroughly with scap and
'Iulnnlcll llnvl:lnE mteraﬂar handling, andba‘lnreaa‘h'rg drinking, chewing
tobacco the toilet. Remove and wash

WATER SOLUBLE POUCH g Eomtrmineiod g bofora vt

e o COMbINnes Bs &

resenvoirs or drinking water receptacles when the water is
intended for human consumption.

Wy FORORGANIC PRODUCTION

ACTIVE INGREDIENTS:

Bacillus sphasricus Serotype Hoabb, Strain 2362 3.0 DIRECTIONS FOR USE -

Farmentation Solids, Spores, and Insecticidal Tmkins _. . .. 2.7
EBCWSWW“BSUMHMMBWH-I-L It is & violation of Federal law to usa this product in & manner —
Strain AMB5-52 Fermentation Solids, 5 inconsistent with its labeling.

and Insecticidal Toxing . ..........ooiuinianan.s VectoMax® Water Soluble Pouches (WSF): Once the fioil
OTHER INGREDIENTS ! bag containing Water Soluble Pouches is opened,
TOTAL e minimize exposura of WEP to hurmidity.

F'cd:anc_l,r This product contains 50 BsiTlimg or 0.023Bilion 4 o | APPLICATION DIRECTIONS r m n
Explralwrl Date: (Two years from date of manuiacturs) MOSQUITO CONTROL

The percent active ingredient does not indicate product
perfarmancs and potency measursments ars not sderally VectoMax WSP is a selective microbial insacticide for usa
standardized.

! © n

EPA Reg. No, 73049-429 List Mo. 05750 acquabi 8, and plants. VoctoMax WSP can be appiied 1 l I C n

EPA Est No. 33762-1A-001 (Lot No. Suffix 'NE") arsss usad by or in contact with humans, pets, horses, reS I a O rO
EPA Est. No. 33867-NJ-1 (Lot No. Suffix '057) liveetock, birds or wildlifa.

1 Fox Sl of mescyia terven in The Infawing aoe:
Habitat Rate Range
INDEX: . -
1.0 First Aid Drainage/Drainage Systems':
20 Precautionary Statements Catch besins and storm drains. 1 pouch/S0 =q. it
21 Harards to Humans and Domestic Animals
2.2 Environmental Hazards Treatment Areas (For Use In)2:
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Insect Growth Regulato
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EXTENDED RESIDUAL BRIQUETS

A SUSTAINED RELEASE PRODUCT TO PREVENT ADULT MOSQUITO EMERGEMNCE
{INCLUDING THOSE WHICH MAY TRANSMIT WEST NILE VIRUS)

SREGIVIENICABER

ACTIVE INGREDIENT:
SHvethoprene (CAS #65733-16-6])

fé’ﬁ’nw“n&'“'m"“‘ﬂlii:i:“,,,, o e

EPA Reg. No. 2724421
EPA Est. No. 27 24TK-1

KEEP OUT OF REACH OF CHIDREN
CAUTION

SEE ADDITIONAL PRECAUTIONARY STATEMENTS

INTRODUCTION
ALTOSID® XR BRIQUETS ors designed to release
effective levels of [S]-Methoprena insact growth
regulator over a period up © 150 days in mosquito
braeding sites. Releasa of I Mahsprona inec
regulator occurs by dissolufion of the briquet
mud ‘and loose sediment can cover the briguets

may not be effecti
where the briquet can be removed from the site by
ing acfion.

ALTOSID* XR BRIQUETS prevent the emergence of
il incsquitossididing. Aaphele Colet.
Culiseta, Coguilletiidia, and Mansonia spp., os well
as thosa of the Aoodwater mosquito complax (Aedes,
Ochlaratatus, and Psorophora spp.| from treated
water. Treated larvoe confinue to normally fo
the pupal stoge whers they die.

INOTE: (SHMethoprena insect growth regulator has no
alfact cry mosquiipes which hoye reached e pupl or
adult stage prior to freatment.

ClLQrke

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS AND DOMESTIC
AN - ON
Couses moderate eye imitation. Harmful if absorbed
through skin.  Avaid contact with skin, eyes, or

ing. sh hly with soap ond water after
handling

FIRST AID
Call o poison control center or doctor for reatment
advice.

Fin *Hold eye open and rinse slow!
e e
minutes.
*Remove contact lenses, if present,
after the first 5 minutes, then
continua rinsing aye.

¥ on skin #Take off contaminated clothing.

or dothing *Rinse skin immediately with
of water for 1520 mmymes. ez

Have the product container or lobel with you when
calling o poison control center or dodor, or goi
For resimant. You may also confact 1-800.248 3763

for emergency medical reatment information.

ENVIRONMENTAL HAZARDS
Do not contaminate water when disposing of unused
product.
DIRECTIONS FOR USE
It is a viclation of Federal Law to use this product in o
manner inconsistent with ifs lobsling

Making communities around the world more livable, safe and comfortable.
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A SUSTAINED RELEASE MOSQUITO GROWTH REGULATOR TO PREVENT ADULT MOSQUITO
EMERGENCE (INCLUDING THOSE WHICH MAY TRANSMIT WEST NILE VIRUS)

SPECIVIEN LAGEL

ACTIVE INGREDIENT:
(5)-Methoprene (Dry Weight Basis|
6) el

(CAS #65733-16-6) - 8.62%
OTHER INGREDIENTS: e 91.38%
Total .. .. 100.00%

This product contains water, therefore the weight of the
briquet and percent by weight of active ingredient wil
vory with hydration. The Ingredient Statement is
expressed on o dry weight basis.

EPA Reg. No. 2724375 EPA Est. No. 2724.TX-1

KEEP OUT OF REACH OF CHILDREN
CAUTION —‘

PRECAUTIONARY STATEMENTS
HAZARDS TO HUMANS
AND DOMESTIC ANIMALS
CAUTION

Causes maoderale eye irritation. Harmful if abserbed
through skin. Avoid contact with skin, eyes, or
clothing. Wash theroughly with scap and water akter
handling and before eating, drinking, chewing gum,
or using tobacco. Remove and wash contaminated
clothing belore reuse

FIRST AID

Call @ poisen cenirel center or doctar for treatment
advice.

Ifin eyes |* Hold eye open and rinse slowly and
gently with waler for 15-20 minutes.

[* Remove contoct lenses, if present,
after tha first 5 minutes, then

conlinue rinsing eye

FIRST AID (CONTINUED)

Ton skin |+ Toke off contaminated clothing.

o clahingl, pinse kin immediately with plenty of

water for 15-20 minutes

Hove the product container or label with you when
calling @ paison conirol center or doctor, or going
for treatment. You may also contoct 1-800-248-
7763 for emergency medical ireatment information

ENVIRONMENTAL HAZARDS
Do not contaminate woler when disposing of unused
product.

DIRECTIONS FOR USE
It is a violation of Federal Law fo use this product in o
manner inconsistent with its labeling

Note to User: Do nof remove ALTOSID® Briquets from
contoiner except for immediate use.

Because of the unique mode of oclion of ALTOSID®
Briquets, users mus! be fomilior with special techniques
for accurate evaluation of treatments. See Applicalien
Rates and Intervals section of this label or consult local
Mosquito Abatement Agency. Effective use of
ALTOSID® Briquels in siles subjected fo periodic heavy
flow of water requires :clah| atfention to briguet
placement and to the possible need for retreatment.
Use of the preduct in siorm drains, waste treatment
and setiling ponds, and similor systems should
therefore be limited lo experienced pesticide
applicators, such as personnel of Mosquilo Abatement
Districts and Public Health Agencies.

Introduction: The ALTOSID® Briquet is a formulation
designed 1o release effecive levels of ALTOSID® Insect
Growth Regulater up to 30 days under typical
environmental condifions. Release of ALTOSID® Insect
Growih Regulator is effected by dissclution of the
ALTOSID* Briquet. If briqueis become covered by
obstructions such as debris, vegetation, and loose



Methoprene Activity

Mosquito Life Cycle




Spinosad (Natular®) Larvicide

-
e T30 B
OMRI ' ' OMRI

e G30

‘o @
Q C\Q r|<e Making communities around the world more livable, safe and comfortable.



Community Engagement

Program

e 60+ days of control
e Counties/muni’s purchase

Natular DT tablets;
e give to citizens
e Clarke provides free support
tools for points of distribution
LR o x 5%
® . 12 tablets per card
50 cards / case

- 600 tablets / case
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Maruyama Backpack
MM300

Even distribution of liquid
chemical

Different product (residual)

Pistol throttle control

Standard nozzle droplet test:
SMD = 55-64 micron

Can also be used as a blower



ULV spraying fills a 20-foot column with an
ultra low volume of active ingredient




Why Do We Adulticide
» Control large numbers of mosquitoes

e Show taxpayers we are doing something
about the mosquitoes

 Emergency control of disease vectors
 FEE — Fast, Economical, Effective

» Essential political standpoint



Why Do We Adulticide

e Adult control first and most important step In
halting spread of disease — Zika, West Nile, etc.

« ULV unit (Ultra Low Volume)

« ULV unit properly calibrated and particle tested

Different adult control methods to fit disease

Different adult control product to fit disease

Different application rate (disease vs. nuisance)

Nuisance control program intensified for disease control



Guardsman - 1.6 Gal ULV Backpack
Power

1. New nozzle: 6 metering restrictors for flow rates
btwn 1.7 — 8.5 oz/min for true ULV adulticide droplets
with oil or water-base products

2. Agitation control lever: innovative and efficient
agitation system using air-flow in the bottom of the
tank;

3. Super 4 discharge valve: instant interruption
system, avoids agrochemical waste and
environmental contamination;

4. Chemical tank with 1.6 gal capacity: innovative
design, low-center of gravity, providing better
balance and comfort for the operator;

5. Kawasaki engine (TK065) - the highest
technology in 2 stroke engines. Providing low fuel
consumption and superior performance.



ULV Equipment: Gas or Electric
right size and fit for your program

* Electric
* 8+ HP gas
e 18+ HP gas




GPS Variable Flow Record Data

e Cover more area in less time
e Save 10% - 15% product

e Total Acres Sprayed

e Total Miles sprayed

e Total pesticide sprayed

e Total time of mission
e Total time of operation of ULV machine

e Pesticide remaining in tank



Complete Control

o
o
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Adult Control Products
(Space Spray)
d-Phenothrin (Sumithrin) Pyrethroid (Duet & Anvil)
Prallethrin (Duet)
Deltamethrin Pyrethroid (DeltaGard)
Etofenprox Pyrethroid (Zenivex)

Permethrin Pyrethroid (Boimist, Kontrol, Permanon,
etc.)

Pyrethrins/Pyrethrum Pyrethroid (Merus)
Chlorpyrifos Organophosphate (Mosquitomist)
Malathion Organophosphate

Naled Organophosphate (Dibrom)



Adulticides

e Organophosphates
e Synthetic Pyrethroids



Adulticide  [EETI

Offerings by MosqitoMist Anvil

IRAC IVIOA 3 formulations 3 formulations (including Aqua)
Classification MosquitoMaster  AquaHalt

1 formulation 1 formulation
Biomist
6 formulations

Duet

2 formulations (including Aqua)

Merus IOMRI‘

1 formulation =
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Organophosphates:
MosquitoMaster 412 and Mosquitomist

e Quick knockdown; non-corrosive
e Ready-to-use/No Mixing
 No PBO

e Ease of use for technicians

e Best resistance fighter (MM412)



Pyrethroids:

Anvil and Duet
* Non-carcinogen

e Ready-to-use/No Mixing
e Synergist
e Sumithrin (prallethrin)

e Agitation = enhanced control



West Nile Virus Control

e Culex mosquito
—Nighttime feeder

—Primarily birds, other mammals

—Strong mosquito

—Increased flow rate vs. nuisance control

Prallethrin Pyrethroid
Deltamethrin pyrethroid
Permethrin pyrethroid
Pyrethrins/Pyrethrum pyrethroid

Malathion Organophosphate

d-Phenothrin (Sumithrin) pyrethroid
Etofenprox pyrethroid
Naled Organophosphate

Chlorpyrifos Organophosphate



Zika Virus Control
Difficulties Not Seen with Other
Disease

« Aggressive daytime biters
— Feed 1 — 4 hours before sunset
— Feed 1 - 2 hours after sunrise
« No inversion
— Product not stay ground level where
mosqguitoes are feeding

 Product with agitation/flushing ability.

A,
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Duet

Kentucky Department of
Agriculture.

The most efficient adulticide
available to control container
breeding mosquitoes



ectra. Application equipment must be tested at least ann
0zzle and nozzle flow rate{s) are propery calibrated.

GROUND ULV APPLICATION
Tgtontrol Mosquitoes and other listed insects, apply DUET at a flow rate of 2.6 to 7.8 fluid ounces per
minute at an average vehicle speed of 10 mph using a swath width of 300 feet for acreage calculations
(see chart below). For best results, apply when mosquitoes are most active and meteorological condi-
tions are conducive to keeping the spray cloud close to the ground. Certain mosquito species such as
Aedes aegypl and Aedes albopiclus, are most active during the day. Application in calm air conditions
is to be avoided. Apply only when ground wind speed is greater than or equal to 1 mph. All types of
applications should be conducted at temperatures above 50 °F. Under nomal residential conditions
a flow rate of 4.8 fiuid ounces per minute at an average vehicle speed of 10 mph is recommended.

f a different vehicle speed is used, adjust rate accordingly. These rates are equivalent to 0.00024 to
072 pounds of Prallethrin and 0.0012 to 0.0036 pounds of Sumithrin® and Piperonyl Butoxide

acceptable droplet sizest confirm that

pressure at

osquito species such as Aedes ae
Aedes albopi oSt act] Mg the day.
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ri"‘“' ‘_...:I:. C e
"‘--\.- 4 LQ r|< Making communities around the world more livable, safe and comfortable.



Duet. . .Puts more mosquitoes in the line of fire
If they aren’t flying, they aren’t dying
e An adulticide works when a droplet comes in contact
with a mosquito

e Lab research indicates that prallethrin (Duet)
provokes mosquitoes out of harborage areas in a
state of benign agitation
— Does NOT create a biting frenzy
— Confuses the mosquito
— Increases probability mosquitoes will come in contact with Duet



Plos ONE, November 2012, Vol. 7, Issue 11

“Effectiveness of Ultra-Low volume Nighttime Applications of

an Adulticide against Diurnal Aedes albopictus, a Critical Vector
of Dengue and Chikungunya Viruses”

JAMCA, December 2012, Volume 28, No. 4

“Efficacy of DUet Dual-Action Adulticide Against Caged Aedes
A|b0piCtUS with the Use of an Ultra-Low Volume Cold Aerosol
Sprayer”

Journal of Medical Entomology; Sept. 2013
Aedes aegypti and Aedes albopictus

Duet was the one treatment that consistently increased activity of
blood-fed mosquitoes; importance being that Duet stops these blood-fed
mosquitoes from reproducing the next generation and thus Stopping

disease transmission quicker.



Summary - Basics

Remember West Nile Virus

—Catch basin
—W.ide area control

eNuisance Control

—Flood areas
—Complaints
—\Weather



Summary - What Learned?
«Zika Virus

—Container breeder
—Live, Work, Play
—New, different control
—Boots on the ground



Summary - What Learned?

e _arval Control - Zika

—Homeowner use (Natular DT)
—Residual control

e Adult Control - Zika

—Daytime feeders
—Duet (agitation)
—Hand held application



Summary

e Zika Virus

— Plan and Prepare

— Nuisance, West Nile, Zika, other

— Change a few spokes on the wheel

— Adult control unique; tools are available
— Tip, Toss, Turn, (Gravity),Treat

— Plans can/may change

— Not Panic; Ask for Help



G clarke

Thank you.

Questions?

bdeenihan@clarke.com
630-235-3943




