Krigty Gottfried, Medical Entomologist
Tennessee Department of Hedlth
Communicable Environmenta Disease Section
Phone: (615) 532-7164

Fax: (615) 741-3857

Recommendations for Mosquito Control Programs in Tennessee
County Director’s Meeting
West Nile Virus. Mosguito Control Issues
Renaissance Center, Dickson, Tennessee
October 30, 2003

The primary purpose of this document it to dispel some generaly held myths about
maosquito control and inform you of the current professiondly accepted methodology in
thisfied. Thisdocument was compiled from professionaly reliable resources such asthe
EPA, CDC, AMCA (American Mosquito Control Association) and New Jersey/Florida
mosguito recommendation guiddines. New Jersey and FHorida mosquito control
associaions are universally recognized as reliable sources of information by the
entomological community aswell asby the CDC. Theinformation they produce is
consdered the gold standard that al mosguito control programs should uphold to maintain
a sustainable and responsible mosguito control program. Responsible mosquito control
programs should be rooted in true entomologica principles without the influence of other
non-professiond agendas that will in time degrade the professiond reputation of a
program. Thisinformation is not origind thinking on my part, but isinformation that has
been compiled from numerous sources and presented asit pertainsto Tennessee. The
primary god of this document and forma presentation is to strongly encourage localy
funded mosguito control programs (existing and start-up) to re-design or design a program
that is not only effective at reducing the mosguito burden, but to accomplish that god by
using universaly accepted standards of mosguito control methodol ogy.

FUNDING of M osguito Control Programs Statewide:

The State of Tennessee has never funded any type of mosquito control program. All
exigting or future programs are funded entirely by localy generated taxes. The only role of
the Tennessee Department of Hedlth in regards to mosguito contral isto provide
consultation by aformaly trained entomologist to any organizations that request advice or
information concerning these issues.

BACKGROUND:

Acceptable insect control (crop and public health insects) practices have changed
dramaticaly since the end of WWII to the present. The following paragraphs will present
abrief history of the events that were instrumenta in the development of professiondly
accepted insect control strategies over the last 4 decades.

DDT wasfirg synthesized in 1874 but its effectiveness as an insecticide was not

discovered until 1939. The United States used the insecticide during World War 11 for the
protection of troops stationed oversees againgt typhus and malaria outbresks. After the
war, DDT was used world wide for the control of vector-borne diseases and crop pests.
The most desirable characterigtic of DDT at the time was the ability of the product



to perg<t in the environment meaning that the product maintained its effectiveness long
after application. The popularity of the product eventually declined due to increased insect
resstance in the insect populations, the development of more effective dternative
pesticides, agrowing public concern over adverse environmenta side effects and the
increasing government restrictionson DDT use. www.epa.gov

Meanwhile, the Environmenta Protection Agency was dowly evolving from anideain the
Nixon Adminigtration in 1969 to an independent agency of the federa government in

1972. The mativation to establish the EPA was pressured by the growing public concern
over adverse environmenta effects fueled by Rachel Carson’s book, Silent Spring,
published in 1962. On December 13, 1973, the US Court of Appealsfor the Digtrict of
Columbiaruled that there was “ substantia evidence’ in the record to support the EPA
Adminigrator'sban on DDT. The missonof the EPA isto protect human hedth and to
safeguard the naturd environment-air, water, and land- upon which life depends. For 30
years, EPA has been working for a cleaner, hedthier environment for the American people.

Www.€epa.qov

Over the last couple of decades, acceptable mosquito control practicesin the US have
evolved from atotal reliance on adulticide use for control of adult mosguitoes (reactionary
maosquito control program) to an integrated pest management approach to mosquito
control. The primary effect of an integrated approach is that adulticide use should decrease
ggnificantly and that the use of more effective methods should increase Sgnificantly. The
task of educating palitical officids and the genera public on why there will no longer be a
truck that disperses adulticides in their neighborhoods on aregular basisis aformable task
but in the long run will result in a more effective control program and will reduce the
pesticide burden on the public and environment.

INTEGRATED PEST MANAGEMENT

What isIPM asit pertainsto organized mosguito control and why do we use
this approach?

Integrated Pest Management (1PM) or sometimes called Integrated Mosquito Management
(IMM) asit pertains to organized mosquito control is defined as: A sustainable gpproach to
managing mosquitoes by saecting the best combination of control strategies (mosguito
surveillance, source reduction/prevention, larviciding, biologica control, public education
and adulticiding (only when and if necessary)) in away that prevents unacceptable levels

of mosguitoes by the most economica means and with the least possible hazard to people,
property, and the environment.

No EPA-approved adulticide is 100% safe. For this reason, the EPA carefully
regulates pesticides to ensure that their use does not pose unreasonable risks to
human hedth or the environment. In particular, the federd pesticide program is
designed to ensure that these products can be used with a reasonable certainty that
they will pose no harm to infants, children, and adults. www.epa.gov Of course,
EPA-approved pesticides are approved for treatment when used following detailed
and specific application procedures clearly stated on the product labels. It is
necessary to ensure that al gpplicators are trained to gpply the product per labd
ingtructions.




It isNOT possible to eradicate mosquitoes. No matter what amount of monetary or
personal resources are invested in a mosquito control program, it isNOT possible
to eradicate mosquitoes. Even if acity or county effectively treats every known
larva production stein their jurisdiction, individua citizens will continue to have
small containers on the back porch that will produce adult mosquitoes. The only
way to reduce those production Stesis to plead with citizens to participate in the
program by reducing/diminating sanding water on private property. In addition,
mosguitoes know no jurisdictional boundaries and flight ranges vary greetly in al
pecies. Some mosquito species fly miles from the larva habitat to procure a blood
med. Municipd soray programs will only kill mosquitoes that are found in the
treatment area at the time of treatment. The actudly breeding ste, where the
mgority of adults would be found, may not be in the treatment area and adults will
quickly move into the trestment area.

Need qualified personnel to manage a mosguito control progrant Not everyoneis
qualified or capable of managing amunicipal mosquito control program. Moving
unqualified people from other areas in the local government into a control program
Is not agood foundation for a reputable program. Although there may be good
intentions by al parties involved, diverting personne without prior knowledge of
accepted mosquito control practices will not be to the benefit of a successful and
reputable program. At the minimum, the mosguito control program manager
should have prior knowledge of common entomological practices or be able to be
professondly trained and willing to adjust the program based on accepted
maosquito control practices.

Why it is professionally unacceptable to use adulticides asthe only strategy or the
primary strategy in a mosguito control program.

Adulticiding without the use of other effective methods is not only ineffective and
expendve but even more importantly, may be consdered deceptive because it impliesto
citizens that everything is safe and persond precautions are not necessary.

There are specid circumstances that may require wide spread adulticiding (for example;
many square miles of flooding with standing water lasting for weeks) but those Stuations
arerare and would likely require aerid application due to the Sze of the treatment area for
the purpose of reducing nuisance mosguito populations. Even in these Stuations, reputable
maosquito control programs would attempt to control mosquito populations with other more
effective measures prior to moving directly to the use of adulticides.

With the exception of specid Stuations as stated above, there are other reasonswhy a
program might only use adulticiding as the primarily control method of choice:

a The mosquito control manager is uniformed about professona standards of
maosquito control methods and has not been trained properly or is unwilling to change
practices.

b. The program is severdly under-funded.

1. Program wasiinitidly developed in response to citizen demands void of
gppropriate funding.

2. Even with the best intentions, two people cannot gppropriately cover an
entire metro region and may be forced to adulticide.

¢. The manager is only doing what the mgority of citizens want to see done and not
following professonaly acceptable guiddines.
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d. Thereisintense palitica pressure placed on mosquito control programs from
elected officials to do what congtituents expect.

Adulticiding as the only control source isineffective for the following
I easons:

1. There are gpproximately 170 different mosquito species found in the US and
gpproximately 50 mosquito species found in Tennessee. All mosquito speciesfound in
Tennessee are not pests nor do they feed on humans nor are they WNV vectors. Even
though thereis alist of mosquito species that have been found with evidence of WNV
contact in the US, very few of those species are biologically cagpable of serving as effective
WNV vector species.

There are three primary mosquito speciesin Tennessee that areinvolved in WNV
trangmisson to humansand are dl in one genus. Culex. If aprogramisdesigned
specificdly to reduce the mosquitoes that are involved in WNV transmisson, then the
program must be specific and targeted for the mosquitoes in the genus Culex. | say thisto
convey the critica point that an effective program must pecificaly target the species
present in the area. Since, eradicating mosquitoes is not possible, an acceptable leved of
maosquitoes must be determined. Once the mosquito species are identified, the knowledge
of flight, biting and breeding behavior will alow the program to apply adulticides
effectively. The bottom lineis that the goplication of adulticides without regular mosguito
surveillance (knowledge of the target species) may ook pleasing to the average citizen,
however, it is ineffective and can potentidly lead to serious consequences.

2. Adulticides are designed to break down fast in the environment; there are NO residual
effects of the product. Product droplets that land and dry on surfaces will not kill
mosquitoes landing on that surface. Adulticides must come in direct contact with aflying
mosguito to kill; mosquitoes that are in inaccessible habitats will not be affected. The
appropriate timing of the adulticidal application is basad on knowing the mosguito species
present in the areaas well as the behaviora (feeding, breeding) characterigtics.

3. Adulticides will only kill flying adult mosguitoes that are in the area at the time of
gpplication and may supply short-term relief (3-4 days). The immeature stage (larvae)
found in water sourceswill NOT be affected. When the next generation of mosquitoes
emerges from the water surfaces, there is an entire new population that will need to be
treated. In addition, some mosquito species are capable of flying long distancesin search
of ablood med; treetment in one area will not prevent searching mosguitoes from another
area entering the treatment area after gpplication.

4. Overuse and non-regulated use of chemical products used for adulticiding or larviciding
have the potentia to increase the resistant individuas in a population. Once resigtant
individuas increase in aresdent mosguito population, killing the adults becomes
increasingly difficult. Resistance occurs when amosguito population is treated with a
chemicd product and athough a subgstantia proportion may die, there will be afew that
have the capability of reducing the chemicd to inert compounds with no biologica effects.
Survivors will be capable of passing on these favorable genetic characterigtics to their
progeny and essentialy an artificia selection process will produce aresistant population.



Since adulticidal products are expensive, the natura thought would be to most
operators to decrease the concentration for the purpose of reducing cost. Thisisagreat
mistake and actudly resultsin encouraging the development of a resstance mosquito
population. The application of less concentrated products will not provide aletha dose
and will result in a mosguito population with resgtant individuds. Resstant individuas
will build up in a population with each additiona application of decreased concentration.
There are very few EPA registered adulticidal products on the commercia market.
Promoting resstant populations in aregion will only decrease the effectiveness of these
few products. Then during an unfortunate time ifiwhen a critical public hedth Stuation
arises, the products of choice will be limited and success questionable.

5. There are non-chemica drategies avalable for use in many Stuations and the EPA
recommends cons dering using these methods as part of an overal pest management
drategy, |PM. Therefore, adulticides should play only asmal roll in the overal mosquito
control program.

IF A REGION ISGOING TO INVEST LOCAL FUNDSINTO A MOSQUITO
ABATEMENT PROGRAM-THEN THE PROGRAM SHOULD BE FUNDED
SUFFICIENTLY TO ENSURE COMPLIANCE WITH PROFFESSIONALLY
ACCEPTED MOSQUITO CONTOL STANDARDS.

Why ispublic education that resultsin behavioral changesimportant?

Public education isacritical component of any vector control program. It can be very
effectiveif the public iswilling to turn knowledge into behaviord changes. Individuasin
the community can sgnificantly reduce their chances of infection by taking persond
protective measures. Persona protective measures include staying indoors when
mosguitoes are mogt active (early morning and early evening), using insect repellants
containing DEET (i.e. 35% DEET for adults, 10-15% DEET for children over 10 months
of age) per label ingtructions and wearing appropriate clothing that provides a physica
barrier againg mosquito bites. Individuas can significantly reduce mosguito activity near
their homesif breeding Stes are reduced or diminated around their homes. No amount of
investment into a community wide mosquito control program will prevent mosquitoes
from breeding on an individud citizen’s back porch in aflower pot dish. Mosguitoes that
emerge from standing water in a person’s backyard generaly stay in the vicinity for blood
medls. For thisreason, the generd public can help tremendoudly in the mosquito control
effort.

It may be prudent to focus public education efforts to the older age groups. As we have
seen from five years of human disease, people of al ages are capable of being infected but
older people are more vulnerable to infection with WNYV in that it will cause more severe
effects than in younger age groups. Statidticaly, the chances of being infected with WNV
and developing the severe form of the disease increases with age.

Responsible mosguito contr ol programs have four elements?

1. MOSQUITO SURVEILLANCE: The mosquito surveillance component of a program
provides away to target the mosquito species (pest and vector) of concern and aso provide
evidence that supports the justification for selected control measures. Species specific
records should be kept on the composition of mosguito populations, prior to enacting

control measures of any type. It isequaly important to maintain records on the species
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composition after control measures have been performed to ensure that the measures were
effective at reducing the mosguito population to accepteble levels. There are numerous
mosquito survelllance methods that must be employed to have a comprehensive
surveillance program.

Larval Surveillance: Lavd survellance involves sampling awide range of
aquatic habitats for the presence of mosguitoes during the developmental stages. There
should be ateam of ingpectors (full time or temporary employees) to collect larvd
gpecimens on aregular bass from these Stes. Mosquito identification specidist can
Separate mosquito species that cause nuisance and disease from those that are non-pests or
beneficia species. Responsible control programs target pest populations for control based
on evidence and avoid managing habitats that supports benign species. It is necessary to
invest in properly trained personne who are capable of reliable identifying larval
specimens.

Adult Survelllance: Adult surveillance measures mosguito populations that have
successfully developed and emerged from aguatic habitats. Adult mosguitoes should be
trapped by avariety of methods because all mosquito species are not attracted to all
trapping methods. There area variety of trapping methods available and adl are necessary
to ascertain the true picture of mosquito speciesthat are present. For example, if only one
type of trapping method is used for surveillance, then the mosquito species that are
attracted to that type of trap will be collected. The data collected will not be avalid picture
of the Stuation. Using avariety of trapping methods will give the program manager the
total picture of speciesin the area and provide vauable information to determine the best
control measures available for the Stuation. Personndl assigned to perform this task must
be properly trained in mosguito collection methods and must be capable of rdigble
identifying adult mosquitoes to species.

Virus Surveillance: Measuresthe size of the vector population and tests
specimens for the presence of virus on aregular basis. In specific Stuations, mosquito
specimens can be tested by the Tennessee Department of Health State Laboratory by
polymerase chain reaction (PCR) technology for evidence of WNV. Thisinformation will
alow the program manager to caculate minimum infection rates in the mosguito
population which is useful in determining the potentid public hedlth threat levels. Once
again, proper funding is a requirement because trained personnd need to be capable of
reliable identifying mosquitoes to species and preparing specimens for laboratory
submission per specific protocol ingtructions.

2. SOURCE REDUCATION Source reduction is the ateration or dimination of
mosquito larval habitat which results in permanent control. This remains the most
effective and economica method of providing long-term maosguito control. Source
reduction can include activities ranging from the remova of used tires, removing leaves
from clogged rain guiters, and periodicaly cleaning bird baths by individua property
owners, to extensve regiona water management projects. All of these activities diminate
or substantidly reduce mosquito breeding sites and the need for repeated gpplications of
insecticides in the affected habitat.

Sanitation: The by-products of the activities of humans have been amgor
contributor to the creation of mosquito breeding habitats. An item as small as a bottle cap
or aslarge as the basement of a demolished building can serve as amosquito
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breeding area. Sanitation isamgjor part of al IPM programs exemplified by tire remova,
de-snagging waterway's, catch basin cleaning and container remova.

In most communities, the public does not have the right to produce or harbor
public-hedlth pests. When a business or homeowner failsto correct a mosquito breeding
problem areg, the loca control agency usudly has the authority to enter the property and
ingpect the premises to evaluate the Situation. I the agency deems that the Stuation
Impacts on other residentsin the areg, it can take action to enforce compliance or to
mitigate the problem. Improper waste-tire disposal frequently requires such intervention.
| have found that metropolitan areas have public heglth ordinances aswell asfines
associated with the ordinances for non-compliance. In rurd areas, there may or may not be
public health ordinances and no fines associated with non-compliance. In these Situations,
asking the property owner to comply may be the only option, with compliance by the
homeowner optiond.

Storm Water Retention/Detention Sites. Occasionadly, loca circumstances
intengfy public-health problems. For example, in most communities the control of sorm
water drainage is not the respongbility of public hedth pest control agencies. Inevitably,
however, slorm water management areas and reconstructed wetlands that have been
designed without guidance from public heglth pest control agenciestend to become
sgnificant sources of pest mosquitoes. When control agencies are invited to sharein the
planning, problems can be avoided at the onset, and the resulting budgetary commitments
to such breeding source can be minimized.

a Retention Ponds are associated with developmenta sites where rain water
gathersfor the prevention of flooding. These areas are designed by developers and plans
gpproved by other local organizations. The ponds are designed to hold water for no more
than 72 hours but often these areas hold water for alonger period of time which makes
them prime breeding habitats:

The reasons why retention ponds hold water more than 72 hours may be due
to the following:

1. Retention Pond was not properly designed and buiilt to
specification from the beginning (example: devation incorrect that prevent drainage)

2. Retention Ponds are not properly maintained by cleaning out
drainage areato alow for proper remova of water. Regular maintenance and observation
IS required to ensure these Sites are operational.

Both of these problems are preventable.

b. Catch basins. Catch basins are concrete basins under the streets that
divert rain water to tunnels designed for the prevention of flooding. These structures
require regular attention to ensure that the basins are not clogged with trash, which
prevents the proper removal of water. Clogged catch basins have greet potentiad as
breeding sites for the production of large numbers of disease vectorsin residentia and
commercid areas. |n many communities, atention to catch basins represents a full-time
commitment in order to prevent mosquito-related problems. Proper maintenance of these
dructures will dlow run-off water to continue moving and control measure will not be

necessary.

3. CHEMICAL CONTROL MEASURES: In habitats, where source reduction is not
possible or feasble, chemicas can be used judicioudy to control both immature mosquito
populations and adult populations.
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Larviciding: Larviciding, the gpplication of chemicasto kill the immature stages
of mosguitoes by ground or aerid trestments, is typically more effective and target specific
than focusing on adults. The objective is to target the immature stage of the mosquito
lifecycle at the breeding habitat before adults have emerged and dispersed over alarge
area. Applicationsfor larvicides encompass fewer acres than adulticides because
treatments are made to relatively small areas where larvae are concentrated as opposed to
larger regions where adults have dispersed. Larvicides used for mosquito control are
Bacillus thuringiensis israelensis and Bacillus sphaericus (bacterid larvicides),
methoprene (insect grown regulator), temephos (organophosphate) and petroleum based
oils. The advantage of this control method is targeting immature mosquitoes in ardatively
concentrated area with little non-target effects on other organisms. Thereare
environmental concerns with the use of some products for larval habitats and thus they
should be used judicidly. Petroleum based oils increase the surface tension of the water
and do not allow surface breathing organisms to penetrate the surface, and thus organisms
auffocate. There are beneficia insects that are will be affected by these products such as
predatory aguetic beetle larvae and beetle adults which feed on other aguatic insects
including mosquito larvee.

Adulticiding: Adulticiding isthe use of chemicals to reduce adult mosquitoes by
ground or aerid applications. Adulticiding should only be used when dl other less
Invasve control measures have falled to reduce mosguito populations to an acceptable
tolerance and there is documented evidence to sufficiently support the measure. Fedings,
perceived threats and public hysteriaare NOT cons dered acceptable documented evidence
to support adulticiding measures. See page 1 for additional information. Possble
adulticides of use are pyrethroids and mathion (organophosphate). All gpplication Sites
should be monitored before and after treatment to ensure proper placement and effective
control.

Chemical Drift and Chemically Senstive Individuals. Public hedth
insecticides, when used according to the label in public and residentia areas, do not
normally pose an unreasonable hedlth risk to the public. However, there are individuas
who have unusual adverse reactions from exposure to certain chemicas. Throughout the
country, mosguito-control and public-health agencies recognize the need to provide specid
natice to people who have identified themselves as chemicdly sendtive. Some agencies
cal ahead to the resdences of such individualsto provide advance natification of a
pending application. Some agencies turn off the insecticide generator when passing such
resdences. Although, this may appease the chemicdly sendgtive individud, redidicaly
this action does not prevent the property from chemical drift. Adulticides are specificaly
designed to move with air currentsin order to maximize their effectiveness. Momentarily
stopping the output while the vehicle passeswill NOT ensure that the property is not
treated.

Negative Effects on Non-Tar get Beneficial insects. Beneficid insects may be
sengtive to public-hedth pesticides. Honey bee colonies, for example, can be impacted by
ather ground or aerid gpplication of mosquito adulticides. Product labels may include a
statement relating to avoiding exposure of honey bees. Adulticiding after dark protects
honey bees because they do not commonly forage in darkness. Many control organizations
notify beekeepers of the pending application so that hives can be covered or closed. This
is not, however, dways successful, as the colonies may be in remote locations and
beekeepers may be somewhat reluctant either to register their hives or to notify authorities
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of these specific locations. Thus, control agencies often are not aware of the presence of
hives even though most municipdities require beekeepers to regider.

Ancther example of the negative effects on beneficid insects is when mosguito control
adulticides kill smal wasps that paraditize scde insects that in turn damagelkill em, oak

and other hardwood trees. Under norma conditions, scale insects that popul ate hardwood
trees are kept in balance by these small parasitic wasps. Aduticides will kill these wasps
resulting in an explogon of scae insact populations which will result in the eventud loss

of hardwood trees. Nature has natura controls to suppress other pest insects and the use of
adulticides may remove components of the natura cycle which will result in other negative
impacts. (Frank A. Hale, UTK Extension Service, Mosquito Spraying and Scae
Outbreaks).

Adulticides used by loca agenciesto control mosquitoes have warning labels and specific
preparation and application directions to minimize the risks to human hedth and the
environment. Pesticides should be applied by public hedth employeeswho are
specificaly trained to follow proper safety precautions and who are capable of
understanding explicit directions. Pesticide gpplicators that mix, load, and apply
concentrated insecticides are required to use persond protective equipment to avoid
personal exposure. The EPA has approved specific products for use on adult mosquitoes
only when the preparation and gpplication process is followed exactly. For this reason,
maosguito program managers must be diligent in ensuring that applicators are not missing
gepsin the process not only for their own safety but the safety of the public and the
environment. The advantage of adulticiding if applied properly isafast knockdown of the
mosguito populations. Although adulticides have the ability to provide short-term control
(3-4 days), it does not address long-term control. If adulticiding is chosen to be the control
measure for aparticular Stuation, then the program manager must take into account the
negative aspects and be able to justify the decision based on objective hard evidence and
not subjective thoughts or fedings

4. BIOLOGICAL CONTROL: Biologicd contral isthe manipulation of naturd agents
and their by—products to control pest and vector species. Biologica control is
advantageous because it is generdly host-specific with limited non-target effects.
Predaciousfish, typicaly Gambusia species (Mosquito fish), are the primary biologica
control agents used to suppress mosguito populations. All fish species will feed on larvd
mosguitoes dthough, the small Sze of the Gambusia speciesis desirable because they are
more likely to be able to maneuver through more shalow areas with emergent vegetation
where larger fish will not be able to reach. The shdlow areas with emergent vegetation are
where mosquito larvae will be present. All fish are indiscriminant feeders and will feed

not only on mosquiito larvae but tadpoles, zooplankton, aquatic insects and other fish eggs
and fry.

L et’s put the actual threat of WNV into per spective.

Nationwide, common preventable problems such as influenza, vaccine-preventable
diseases, tobacco-associated illness and accidents cause far more morbidity and mortality
than WNV in even the most heavily affected areas. Loca health councils must evauate a
local region’s public hedth prioritiesin light of recent WNV developments. Individud
counties and communities must assessthe loca public hedth risk and desire for control
efforts and baance these againgt the cogts of such a program in relation to other public
health needs.
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How does WNV Mortality/Morbidity Compare to Other Causes of Illiness and Death in
Tennessee?

Year #Cases Rate/100,000 Population

Vehicle Accidents (Fatalities and Injury) 2000 1,767,999 3107.60
Sexually-Transmitted Diseases 2001 26,912 468.80
Smoking-Attributed Deaths 1999 9,624 346.00
Influenza-Like lllnesses 2002-2003 18,241 317.80
Food-Borne llinesses 2001 1,774 30.90
Influenza & Pneumonia Deaths Average 1999-2001 1,624 28.80
Fatal Vehicle Accidents 2000 1,177 20.69
Vaccine-Preventable Diseases 2001 534 9.30
West Nile Virus (ME and Fever) 2002 56 0.98
West Nile Virus Deaths 2002 8 0.14
West Nile Virus (ME and Fever) (11/7/03) 2003 26 0.45
West Nile Virus Deaths (11/07/03) 2003 1 0.02

When Histerical Mothers Call and Threaten to Lock Their Children in the
Basement for the Summer-this is the appropriate response:

Top 10 Causes of Death in Children Under the Age of 10 (1990) and
Rate/100,000 Population.

Condition # Cases Rate
Perinatal Conditions 365 495
Congenital Malformations 192 26.0
Accidents 133 18.0
Malignant Neoplasms 27 3.7
Heart Disease 25 34
Assault (Homicide) 20 2.7
Unspecified Infectious Diseases (NOT WNV) 14 1.9
Meningitis 11 15
Influenza/Pheumonia 11 15
Septicemia 10 1.4
WEST NILE VIRUS (2002 and 2003) 0 0

Top 10 Causes of Death in People Younger than the Age of 85 (1990)
and Rate/100,000 Population.

Condition # Cases Rate
Heart Disease 15999 283.8
Malignant Neoplasms 12141 215.4
Cerebrovascular Diseases 4128 73.2
Accidents 2689 47.7
Chronic Lower Respiratory Disease 2854 50.6
Influenza/Pheumonia 1624 28.8
Diabetes Mellitus 1588 28.2
Alzheimer's Disease 1037 18.4
Intentional Self-Harm (Suicide) 718 12.7
Nephritis, Nephrotic Syndrome 620 11.0
WEST NILE VIRUS (2002) 8 0.14
WEST NILE VIRUS (2003) 1 0.02
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Stewar dship of public health and the environment in which we live should be our top

priority.
(Public-Health Pesticide Applicator Training Manual, AMCA)

Insecticides are useful and necessary tools, when their useis required. Appropriate
Insecticide use at the gppropriate time has the ability to improve our qudity of life by
decreasing the public heslth threat of disease and nuisance pest. Y et pesticides are not
without disadvantages. They are expensive, and, if used inappropriately, they may
themselves create human hedlth problems, harm pets, wildlife or other non-target

organisms, or have other adverse effects. Pegticides are a double-edged sword that must be
used intelligently with an understanding of what they can and cannot do, and with respect

for their negative aspects.

Vector and nuisance pests can often be suppressed by non-chemica methods without
causng adverseimpact. Control organizations have the responsibility to use integrated
management drategies when feesble. Strategies that minimize adverse impact on natura
enemies of public-hedth pest or on species diversity and natural abundance of biological
control agents would be favored when feasible.

Condder closdly the possible sde effects of phytotoxicity, fish toxicity, bee toxicity, drift
damage, residues, contamination of drinking water or crops, the availability of pesticide
baits to organisms other than the target pest, etc. Take care with insecticide gpplications.
When it is necessary to use insecticides, it is often possible to salect strategies that
minimize the risks of adverse impact. For example, treetment of mosquitoesin thelarva
stage minimizes the area required for application compared with trestment of adult
mosquitoes after they have begun to disperse. Further, the use of an environmentdly
friendly IGR or microbia insecticide can help to target the pest with the lowest probability
of adverseimpact. It isincumbent upon the control organization to consider these factors
and continually seek methods to reduce the probability of risk from insecticide use.
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