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Mosquito control in the United States has evolved from reliance on
insecticide application for control of adult mosquitoes to Integrated Pest
Management (IPM). Those IPM programs that focus on mosquito control are
also known as Integrated Mosquito Management Programs (IMMP). Most
IMMPs employ control measures in a hierarchical manner that emphasizes
prevention. Surveillance of mosquito populations and mosquito-borne diseases is
essential to the program. Control proceeds from the more permanent, generally
more “environmentally friendly” measures of source reduction and water
management, through biological controls and highly specific larvicides, to the use
of chemical controls such as adulticides, only after other measures prove to be
insufficient or not feasible. The IMMP concept and related hierarchy has been
endorsed by the US Environmental Protection Agency (USEPA), the Centers for
Disease Control and Prevention (CDC), the Virginia Department of Health (VDH),
and the American Mosquito Control Association (AMCA).

1.0 Local Plan Authority
This IMMP is intended to specifically address mosquito control measures
implemented under the authority of the Gloucester County Mosquito Control
Commission (GMCC). The GMCC was established in accordance with the
requirements of Section 32.1-187 of the Code of Virginia which provides the
authority for the governing body of a County to create mosquito control districts.
The districts thereby established are to be administered by a commission of three
members, per Code of Virginia Section 32.1-189. County of Gloucester
ordinances define the extent of the mosquito control districts as well as the make
up of the GMCC in Chapter 9.5 “Health and Sanitation”, Article II “Mosquito
Control Districts”.
The referenced ordinance clarifies in detail the specific boundaries of the
established mosquito control districts. There are five distinct mosquito control
districts, all generally located on the southern half of Gloucester County. The
individual districts established by ordinance located within the referenced section
of the County of Gloucester Code of Laws include:


“Chiskiake Village, York River Pines, and York Shores Mosquito Control
District”



“Powhatan Chimney Mosquito Control District”



“York Mosquito Control District”
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“Dunlap Woods Mosquito Control District”



“Abingdon Mosquito Control District”

The same three member commission serves each of the five mosquito
control districts with the chairman of the GMCC required by ordinance to be the
state health commissioner or his designee with the remaining members being
appointed by the Gloucester County Board of Supervisors. The chairman of the
GMCC has historically been the Director of the Three Rivers District of the
Virginia Department of Health.
The County of Gloucester Board of Supervisors has the authority to levy
annually a “special tax” on all real and personal property located within the
mosquito control districts in an amount not exceeding twenty-five cents ($0.25)
per hundred dollars ($100) of assessed valuation (ordinance Sec. 9.5-38).
Funds collected from the special tax are allocated to an enterprise fund
established for the sole purpose of implementing this IMMP. The special tax
rate, as set by the board of supervisors, may vary over time based on the
assessed valuation within the districts and the revenue needed to cover the
expenses of the limited mosquito control program. The mosquito control
program is administered within the County departmental structure by the
Department of Public Works, Mosquito Control Division, which is funded solely
through the special tax and restricts activities to within the mosquito control
districts.

2.0 IMMP Organization
The remainder of this IMMP is organized into six sections including a
section describing the biology \ life cycle of the mosquito followed by sections for
each hierarchical step of the integrated management program and concluding
with a section clarifying the adoption of the plan by the GMCC. Specifically, the
remainder of the IMMP is comprised of the following sections:


3.0 Mosquito Biology \ Life Cycle



4.0 Public Education \ Outreach



5.0 Field Surveillance



6.0 Non-Insecticidal Controls



7.0 Insecticide Use for Mosquito Larva Control (Larviciding)



8.0 Insecticide Use for Adult Mosquito Control (Adulticiding)



9.0 Program Adoption

Much of this document borrows heavily from the Virginia Department of
Health - Arbovirus Plan and published American Mosquito Control Association
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information. Information incorporated from these sources has been modified
where necessary to reflect the site specific conditions within the mosquito control
districts of Gloucester County.

3.0 Mosquito Biology \ Life Cycle
In order to effectively develop an IMMP one must first understand
mosquito biology \ life cycle. This section is largely based on publicly available
information posted on the AMCA website (www.mosquito.org). The following life
cycle provides an overview of the stages of the mosquitoes “complete
metamorphosis” with subsequent sections providing detailed information about
each stage in the development of mosquitoes.

3.1 Life Cycle
The mosquito goes through four separate and distinct stages of its life
cycle: Egg, Larva, Pupa, and Adult. Each of these stages can be easily
recognized by its special appearance. Egg: Eggs are laid one at a time or
attached together to form "rafts." They float on the surface of the water. In the
case of Culex and Culiseta species, the eggs are stuck together in rafts of up to
200. Anopheles, Ochlerotatus and Aedes, as well as many other genera, do not
make egg rafts, but lay their eggs singly. Culex, Culiseta, and Anopheles lay
their eggs on the water surface while many Aedes and Ochlerotatus lay their
eggs on damp soil that will be flooded by water. Most eggs hatch into larvae
within 48 hours; others might withstand subzero winters before hatching. Water
is a necessary part of their habitat.

Larva: The larva (plural - larvae) lives in the water and comes to the
surface to breathe. Larvae shed (molt) their skins four times, growing larger after
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each molt. Most larvae have siphon tubes for breathing and hang upside down
from the water surface. Anopheles larvae do not have a siphon and lie parallel to
the water surface to get a supply of oxygen through a breathing opening.
Coquillettidia and Mansonia larvae attach to plants to obtain their air supply. The
larvae feed on microorganisms and organic matter in the water. During the
fourth molt the larva changes into a pupa.
Pupa: The pupal stage is a resting, non-feeding stage of development, but
pupae are mobile, responding to light changes and moving (tumble) with a flip of
their tails towards the bottom or protective areas. This is the time the mosquito
changes into an adult. This process is similar to the metamorphosis seen in
butterflies when the butterfly develops - while in the cocoon stage - from a
caterpillar into an adult butterfly. In Culex species in the southern United States
this takes about two days in the summer. When development is complete, the
pupal skin splits and the adult mosquito (imago) emerges.
Adult: The newly emerged adult rests on the surface of the water for a
short time to allow itself to dry and all its body parts to harden. The wings have
to spread out and dry properly before it can fly. Blood feeding and mating does
not occur for a couple of days after the adults emerge.
How long each stage lasts depends on both temperature and species
characteristics. For instance, Culex tarsalis, a common California (USA)
mosquito, might go through its life cycle in 14 days at 70° F and take only 10
days at 80° F. On the other hand, some species have naturally adapted to go
through their entire life cycle in as little as four days or as long as one month.

3.2 Mosquito Egg Raft

Many mosquitoes, such as Culex quinquefasciatus, lay their eggs on the
surface of fresh or stagnant water. The water may be in tin cans, barrels, horse
troughs, ornamental ponds, swimming pools, puddles, creeks, ditches, catch
basins, or marshy areas. Mosquitoes prefer water sheltered from the wind by
grass and weeds.
Culex mosquitoes usually lay their eggs at night over a period of time
sticking them together to form a raft of from 100 to 300 eggs. A raft of eggs looks
like a speck of soot floating on the water and is about 1/4 inch long and 1/8 inch
wide. A female mosquito may lay a raft of eggs every third night during its life
span.
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Anopheles and many other mosquitoes lay their eggs singly on the water
surface. Aedes and Ochlerotatus mosquitoes lay their eggs singly, usually on
damp soil. Aedes and Ochlerotatus eggs are more resistant to drying out (some
require complete drying out before the eggs will hatch) and hatch only when
flooded with water (salt water high tides, irrigated pastures, treeholes flooded by
rains, flooded stream bottoms). Anopheles, Culex and Mansonia eggs are
susceptible to long periods of drying out.
Tiny mosquito larvae (1st instar) emerge from the eggs within 24 - 48
hours almost in unison.

3.3 Mosquito Larva

Mosquito larvae, commonly called "wigglers," live in water from 4 to 14
days depending on water temperature.
Larvae must come to the surface at frequent intervals to obtain oxygen
through a breathing tube called a siphon. They are constantly feeding since
maturation requires a huge amount of energy and food. They hang with their
heads down and the brushes by their mouths filtering anything small enough to
be eaten toward their mouths to nourish the growing larvae. They feed on algae,
plankton, fungi and bacteria and other microorganisms. They breathe at the
water surface with the breathing tube up breaking the water surface tension.
One mosquito species larva feeds on larvae of other mosquitoes:
Toxorhynchites, the largest mosquito known, are predators of other mosquito
larvae sharing their habitat. Their larvae are much larger than other mosquito
larvae.
During growth, the larva molts (sheds its skin) four times. The stages
between molts are called instars. At the 4th instar, the usual larva reaches a
length of almost 1/2 inch and toward the end of this instar ceases feeding. When
the 4th instar larva molts, it becomes a pupa.
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3.4 Mosquito Pupa

Mosquito pupae, commonly called "tumblers," live in water from 1 to 4
days, depending upon species and temperature.
The pupa is lighter than water and therefore floats at the surface. It takes
oxygen through two breathing tubes called "trumpets.” The pupa does not eat,
but it is not an inactive stage. When disturbed, it dives in a jerking, tumbling
motion toward protection and then floats back to the surface.
The metamorphosis of the mosquito into an adult is completed within the
pupal case. The adult mosquito splits the pupal case and emerges to the surface
of the water where it rests until its body dries and hardens.

3.5 Mosquito Adult

Only female mosquitoes require a blood meal and bite animals - warm or
cold blooded - and birds. Stimuli that influence biting (blood feeding) include a
combination of carbon dioxide, temperature, moisture, smell, color, and
movement. Male mosquitoes do not bite, but feed on the nectar of flowers or
other suitable sugar source. Acquiring a blood meal is essential for egg
production in most female mosquitoes. Exceptions are females of the genus
Toxorhyhnchites which cannot take blood and interestingly enough, females of
Ochlerotatus triseriatus may transfer the LaCross virus through ovarial
transmission without taking a blood meal. Most male and female mosquitoes are
nectar feeders. Of those female mosquitoes capable of blood feeding, human
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blood meals are seldom first or second choices.
mammals, or birds are preferred.

Horses, cattle, smaller

Aedes and Ochlerotatus mosquitoes are painful and persistent biters.
They search for a blood meal early in the morning, at dusk (crepuscular feeders)
and into the evening. Some are diurnal (daytime biters) especially on cloudy
days and in shaded areas. They usually do not enter dwellings, and they prefer
to bite mammals like humans. Aedes and Ochlerotatus mosquitoes are strong
fliers and are known to fly many miles from their breeding sources.
Culex mosquitoes are painful and persistent biters also, but prefer to
attack at dusk and after dark. They readily enter dwellings for blood meals.
Domestic and wild birds usually are preferred over man, cows, and horses.
Culex mosquitoes are generally weak fliers and do not move far from home,
although they have been known to fly up to two miles. Culex usually live only a
few weeks during the warm summer months. Those females that emerge in late
summer search for sheltered areas where they "hibernate" until spring. Warm
weather brings them out again in search of water on which to lay their eggs.
Culiseta mosquitoes are moderately aggressive biters, attacking in the
evening hours or in the shade during the day. Psorophora, Coquillettidia, and
Mansonia mosquitoes are becoming more pestiferous as an ever-expanding
human population invades their natural habitats. Anopheles mosquitoes are
persistent biters and are the only mosquitoes which transmit malaria to man.
The Virginia Arbovirus Plan prepared by the VDH Office of Epidemiology
provides further detail of specific mosquito species in Virginia including
clarification of which species are know to or suspected to be carriers of disease
such as Eastern Equine Encephalitis (EEE) or West Nile Virus (WNV). The title
page, table of contents and selected portions of the plan are provided as
Attachment A to this plan.

4.0 Public Education \ Outreach
Public outreach and education can bring important information to the
community on methods to reduce residential mosquito breeding areas and
products that can repel mosquitoes and provide protection against their bites. It
also conveys the concept of the IMMP and the hierarchal steps in the integrated
program. Familiarity with the IMMP will help to clarify with residents within the
mosquito control districts that many actions are conducted, often without their
recognition, prior to escalating through the program to the last step of adulticiding
which is the most visible mosquito control action. It also includes responding to
complaint reports and conducting public presentations to civic and other groups.
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4.1 Citizen Complaints
If the public is informed about whom to call though public education and
outreach efforts, citizen complaints about adult mosquito activity or about
potential breeding habitats can be useful for mosquito surveillance. The public
phone directory as well as routine public education \ outreach campaigns will
include reference to the Gloucester County Department of Public Works,
Mosquito Control Division phone number (693-6269). The mosquito control
division will put in place standard operating procedures necessary to maintain
records of citizen complaints. When analyzed, citizen complaints can be useful
to surveillance programs to help identify mosquito breeding habitats and/or areas
affected by adult mosquito activity which have not previously been identified as
an area of particular concern. Citizen complaints will be mapped, and clusters of
points will identify geographically persistent problem areas. When staffing
resources permit, each complaint will also be investigated through visitation and
direct observation, trapping and/or aspiration of adult mosquitoes and larval
dipping in identified habitats. Citizen complaints alone will not be used to focus
mosquito control activities; however the geographical pattern of complaints will
enable trained mosquito control staff to focus attention on potential areas of
concern and confirm the need for the appropriate hierarchical control step.
While citizen input is encouraged, the VDH Arbovirus Plan indicates that a
sizable portion of citizen complaints are unfounded or misidentify the source of
the mosquitoes, so it may take a person with some knowledge of mosquito
biology to question the complainant and get the complete and pertinent facts.
Obtaining detailed information from the caller (e.g., what time the mosquitoes
were active, whether they were biting or not, what their biting behavior was, how
large the mosquitoes were, what the mosquitoes looked like, whether there are
any suspected breeding grounds near by, etc.) will help screen complaints and
avoid unnecessary visitations/investigations. For example, adult mosquitoes are
relatively small and are generally difficult to observe, so people do not normally
notice them unless they are biting or trying to bite. There are many small flying
insect species that might be mistaken for mosquitoes, so if the insects noticed by
the complainant were not trying to bite or biting, it is probably unlikely that they
were mosquitoes.
Questioning the complainant about the time of day
mosquitoes were biting is a useful screening tool. For example, Asian tiger
mosquitoes are one of relatively few mosquito species that bite during the
daytime (daylight hours) and because most complaints in Virginia are related to
Asian tiger mosquito activity, determining that the mosquitoes are biting during
daylight hours will indicate that the problem mosquitoes are most probably Asian
tiger mosquitoes.
Also, Asian tiger mosquitoes only breed in containers (not in puddles or
ground pools) and because they generally do not move far, they probably have
originated from a container on the complainants property, or from one that is on a
neighbor’s property.
Therefore, if the complainant is indicating that the
mosquitoes are biting during the daylight hours and that they originate from a
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nearby pond or ditch, the person taking the complaint will know that the identified
habitats are an unlikely source.

4.2 Education
While the receipt of citizen comments/complaints provides a valuable
source of information to the mosquito control division to help direct organized
control measures, perhaps a greater benefit of public education and outreach is
the delivery of educational information designed to compel citizens to help
themselves. There are many steps citizens can take to protect themselves from
mosquito bites. Self help actions include:


Protecting themselves and children from adult mosquitoes present by
choosing appropriate clothing covering exposed skin to the greatest extent
practical and applying mosquito repellants made with “DEET” in
accordance with the label directions.



Management of areas around the home where mosquitoes can lay eggs
which would subsequently develop to larva, pupa, and then adult. This
action is typically termed “source reduction \ elimination” and is discussed
in detail in Section 6.0.



Management of areas around the home where adult mosquitoes rest
during the day which typically comprise tall grass and weeds.
Maintenance of tall grass and brush are an effective method of eliminating
suitable resting habitats for many mosquito species.

The GMCC as well as the Gloucester Department of Public Works,
Mosquito Control Division will endeavor to disseminate educational information to
citizens of the mosquito control districts through established media such as local
newspaper, the county cable TV channel, or informational releases delivered to
the homes of residents living within the mosquito control districts.

5.0 Field Surveillance
Surveillance is important for the efficient planning, operation and
evaluation of any effective mosquito-control program, whether for the prevention
of mosquito-borne diseases or the lowering of populations of these biting insects
to a level permitting normal activities without undue discomfort. While some
surveillance activities will be routinely carried out by Department of Public Works,
Division of Mosquito Control staff, the extent to which district wide surveillance is
conducted will be heavily dependant on the availability of staffing resources
including volunteer labor.

5.1 Mosquito Control District Surveys
The first type of surveillance is the geographical characterization of the
mosquito control districts to develop an understanding of the types of mosquitoes
present, when they are active, and where they are active including a review of
potential breeding grounds as they relate to the types of adult mosquitoes that
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would typically be presumed to be present nearby. Specifically, two types of
surveys widely used include:


An original baseline survey to determine the species of mosquitoes, and
their sources, location, densities, and flight range. It can also include
information on life cycles, feeding preferences, larval habitats, adult
resting places, propensity for transmission of human and animal diseases,
susceptibility to insecticides, as those characterizations relate to the
development of an appropriate control program, and the clarification of
immediate aims and long-term objectives. This survey can benefit by the
analysis of GIS mapping and aerial photography available through the
County’s Department of Information Technology and can include an
inventory of particular sections of roadside ditching that is found to be
persistently wet.



An operations survey providing a continuing evaluation of mosquito
conditions, which furnishes information on the effectiveness of control
operations and data for comparison throughout a season or from year to
year.
Such surveys do not determine the absolute population of
mosquitoes as is done in the human population census. Rather, an index
of population is obtained to show fluctuations in mosquito abundance
throughout the period of the survey or in different areas in the control
zone. These surveys can be used to develop trends and relationships
between weather and mosquito activity (both on a short term and a long
term basis).

5.2 Routine Surveillance
During the Mosquito Control Season, routine field surveillance activities
will be conducted to confirm to the greatest extent practical the presence, level of
activity, and species of adult mosquitoes reported present within the mosquito
control districts. Adult mosquito surveillance will consist of the following
methods:


Landing counts (which are simply the notation of the number of adult
mosquito landings on an outstretched arm during a given period of time)
provide reasonably easy confirmation of level of activity in discrete areas
of the mosquito control districts. Landing counts will be conducted each
night prior to the application of adulticide within the proposed truck route in
areas known to typically have a significant level of adult mosquito activity.
Landing counts will also be conducted, when staffing resources permit, to
investigate complaints through visitation to the citizen’s property.



CDC light traps (which attract mosquitoes via light and carbon dioxide into
collection bags) can be located in strategic places within the mosquito
control districts on property of volunteers. These traps can be used to
identify both the quantity of mosquitoes present in the given area as well
as the species of mosquito present. Analysis of the species of mosquitoes
collected (when compared to the list of known disease vectors provided in
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the State Arbovirus Plan) and analysis of species of mosquito as it relates
to known breeding habitats can help to shape effective control strategies
(both larval and adult). Traps will be used only when landing counts or
citizen complaints indicate adult mosquito activity is of significant concern.

6.0 Non-Insecticidal Controls
After public education and outreach, non-insecticidal controls are the next
hierarchical step of this IMMP. Non-insecticidal controls generally include the
introduction or preservation of natural predators such as dragonflies, certain
species of fish, and certain species of birds as well as the process known as
“source reduction \ elimination”.

6.1 Natural Predators
Some localities, such as York County, introduce special fish to control
larval activity in storm water retention ponds. While research indicates this to be
an effective control measure, a detailed inventory of potential storm water ponds
is not presently available, and as such, this type of control is not contemplated to
be a main focus of the IMMP at this time. Where problems with mosquitoes
breeding in private storm water retention ponds are discovered, the conditions
will be reviewed to determine if non-insecticidal control methods are a feasible
control option. Special care will be undertaken when selecting chemicals used in
subsequent hierarchical levels of the IMMP to limit to the greatest extent practical
adverse impacts to known natural predators.

6.2 Source Reduction \ Elimination
The GMCC recognizes that the alteration or elimination of mosquito larval
habitats is the most effective and economical method of providing long term
mosquito control. Through education and public information releases, the
mosquito control division can provide technical assistance and encourage
citizens to participate in source reduction (or the elimination of breeding sites).
Breeding sites consist of all areas of pooled water. Educational information often
notes that pooled water as small as a few tablespoonfuls can provide a suitable
habitat for the mosquito metamorphosis process described in Section 3.0.
Common activities that citizens can undertake themselves to help eliminate
mosquito breeding grounds are include: removal of used tires, cleaning of rain
gutters and bird baths, emptying or treating unused swimming pools, draining or
dumping other artificial water containers, unclogging ditches, punching holes in
tires used as play ground equipment, and otherwise eliminating potential
mosquito breeding sites around the home. This information is reiterated in a
release available to each household within the mosquito control districts through
public education \ outreach efforts (See Attachment B).
On a broader standpoint, standing water in ditches along state roads has
historically been an area of concern with respect to mosquito breeding grounds.
Mosquito control district surveys will attempt to identify historically persistent wet
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roadside ditches. Whether identified though a survey or via citizen complaint, the
initial course of action for reported or observed stagnant water in roadside
ditches will be the report (by the county) of the noted conditions to the Virginia
Department of Transportation, Saluda Residency (Tel. 758-2321). U.S. Army
Corps of Engineers regional permit number CENAO-CO-R 03-RP-15 authorizes
persons to “maintenance dredge existing ditches in navigable waters and waters
of the United States for either mosquito control purposes or to maintain drainage
from upland areas”. The permit includes many reporting requirements as well as
a statement from the Virginia State Health Department stating that maintenance
is necessary to prevent the spread of mosquito borne disease.
In salt marshes, property owners will be encouraged to permit daily tidal
inundation to occur. Daily tidal exchange eliminates mosquito breeding and
eventually restores the area to a productive salt marsh. The U.S. Army Corps of
Engineers should be consulted by the property owner to confirm proposed
actions are consistent with wetland regulations. While considered an effective
control measure, Open Marsh Water Management including the selective
excavation of ponds, pond radials, and ditches, will not be considered for use by
the GMCC given the extensive effort and cost required for those actions, which
exceed the financial capacity of the limited control program.

7.0 Insecticide Use for Mosquito Larva Control (Larviciding)
Larval mosquito control targets immature mosquitoes in their aquatic
habitat before they become flying, biting adults. In general, larval control is the
second most effective method (behind source reduction) of controlling many
mosquito species, has the least effect on non-target species, and is applied to
the smallest area of the environment. For example, one can treat an acre of
aquatic habitat to control mosquito larvae, but if one waits until the adults have
emerged and dispersed, one may need to treat 500 acres to kill the adults that
emerged from that acre of habitat. The GMCC recognizes the effectiveness and
efficiency of larviciding by allocating approximately half of the budgeted chemical
expense for larvicide with the balance being adulticide.
In general, larvicides may be applied by hand, with powered backpack,
vehicle mounted, or aircraft mounted equipment. Aircraft application of larvicides
is most practical when large areas of inaccessible terrain need to be treated
quickly. Standard protocol of the GMCC will be to distribute larvicide by hand in
targeted areas of standing water. The larvicides that will be used include:


Bacterial larvicides such as Bacillus thuringiensis var. israelensis (a toxin
from a killed bacteria) and Bacillus sphaericus (a live bacterial spore) can
be used successfully in a broad range of freshwater habitats but are
somewhat unpredictable in salt marsh habitats. Bacillus thuringiensis (Bt)
based larvicides are sold in a variety of formulations (liquid, granule or
briquet) under a wide variety of trade names such as: Mosquito Dunks®,
VectoBacTM AquabacTM, Bti BriquetsTM. Bt based larvicides are quite

Gloucester County Mosquito Commission
Integrated Mosquito Management Plan

Page 12 of 17
Revision 4 – May 6, 2016

effective against members of most mosquito genera, but may be slightly
less effective on members of the Culex genus. Bacillus sphaericus (Bs)
based larvicides are sold under the trade name VectoLexTM. Bs is highly
effective against species in the Culex genus, but is not effective against
Asian tiger mosquitoes and several other species of Aedes and
Ochlerotatus mosquito species. Bs works very well in polluted water,
where it may be self-perpetuating. Bacterial larvicides are most effective
when used against mosquitoes in the 1st through 3rd larval growth stages,
but will not control late 4th stage or pupal stage mosquitoes.
Bacterial larvicides will be used by the mosquito control division for
targeting suspected smaller areas of larval activity during the summer
months. Briquets available are advertised to offer 30-days of control.


Biochemical larvicides contain an insect growth regulator called
methoprene and are sold under the trade name Altosid®. Methoprene is
an insect hormone mimic that prevents immature mosquitoes from
developing into adults. Altosid® products are labeled for use in a wide
variety of natural and artificial aquatic habitats and are effective for use in
salt marshes. Altosid® is relatively target specific and will not harm many
aquatic species such as amphibians or aquatic insects having incomplete
metamorphosis e.g., water bugs, damselflies, and dragonflies). However,
it may be slightly to moderately toxic to some fish species and is toxic to
crustaceans such as shrimp or crab species or aquatic insects with
complete metamorphosis (e.g., flies, beetles). Altosid® may be somewhat
toxic to birds which consume granules that land on dry ground. Altosid®
is most effective when used against mosquitoes in the 1st through early
4th larval growth stages, but is not effective against late 4th larval stage.
Methoprene based larvicides (Altosid XR®) will be used by the mosquito
control division for broad larva control in areas of known persistent
stagnant water within the mosquito control districts. The “XR” labeled
briquet product has an advertised lifespan of 150 days which if
distributed at the beginning of the mosquito control season (March - April)
provides control for nearly the entire mosquito control season. Larvicide
application in roadside ditches requires coordination with the VDOT to
provide for ditch cleaning (if any) to be conducted prior to placement of
larvicide.



Naturally derived larvicides such as the product sold under the trade
name of NatularTM which contains the active ingredient Spinosad, derived
from naturally occurring soil bacterium. Spinosad alters the function of
insect nicotinic acetylcholine receptors in a unique action that causes
continuous nervous impulses. This constant involuntary nervous stimulus
causes paralysis and death. NatularTM is the first reduced-risk larvicide
registered by the EPA and is beneficial because it breaks down quickly
and does not bioaccumulate in the environment. Spinosad is well known
to present a relatively low risk to beneficial and non-target insects
compared to other broad-spectrum, insecticide products. It is not acutely
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toxic to terrestrial birds, wildlife, or to fish and most aquatic invertebrates.
Investigated in a battery of genotoxicity studies, it has been found to
possess no mutagenic potential.
Spinosad-based larvicides (such as NatularTM) will be used by the
mosquito control division for broad larvae control within the mosquito
control district in areas of known persistent stagnant water. The
“NatularTM XRT” labeled briquet product has an advertised lifespan of 180
days, which if distributed at the beginning of the mosquito control season
(April) will provide control for most of a normal season. Larvicide
application in roadside ditches will be done in coordination with VDOT to
ensure that ditch cleaning (if any) is conducted prior to the placement of
larvicide.

8.0 Insecticide Use for Adult Mosquito Control (Adulticiding)
Application of insecticides to control the adult mosquito population is the
least effective and least cost efficient solution representing the last resort of the
integrated hierarchical control steps. While the relative effectiveness and
efficiency is low, adulticiding continues to be a necessary (albeit not automatic)
step in the integrated management program to control adult mosquito
populations. The mosquito control program uses chemicals that are EPA
registered. Further, all chemicals are applied by state certified pesticide
applicators and used in strict conformance with label requirements at specified
application rates and to specified habitats. The mosquito control division uses
Biomist and Duet whose active ingredients are permethrin, sumithrin, and
prallethrin which are shown to be some of the least toxic chemicals designed for
the control of adult mosquitoes. However, while Biomist and Duet are approved
by the EPA and have been shown to be relatively safe (compared with other
common substances such as table salt), there is risk such as toxicity to fish and
invertebrates.
Adult control via insecticides is only conducted when other steps of the
integrated program have failed to control the development cycle of mosquitoes,
and adults are noted present via field surveillance in nuisance populations.

8.1 Adulticide Application via Truck Mounted ULV Fogger
When required, adulticiding will be provided via two truck mounted ultra
low volume (ULV) foggers. ULV fogs and aerosols are generated with
dispensing machines that physically split a liquid insecticide into very small
droplets of a relatively uniform size (narrow size range). The ULV machines can
be set to produce droplets within the optimum 5 to 20 micron size range. The
production of ULV aerosols/fogs does not require that the liquid insecticide
concentrate be mixed with a carrier liquid such as oil or water, so a very small
volume (ultra low volume) of liquid insecticide can be converted into a fog/aerosol
of relatively pure insecticide and be dispensed over a wide area. Both County
adulticide application trucks are equipped with GPS tracking equipment that
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provides real time and recorded information to document where, when, and how
much chemical was dispersed.
During periods of the season when adult populations are elevated,
adulticiding can be provided to all areas of the five districts at a frequency of one
application per week, weather provided. Timing and weather conditions for
adulticide application must be appropriate for treatments to be effective.
Depending upon the target species, the greatest efficacy will be achieved when
applications are made during periods when the target species is in flight. For
example, Culex pipiens, a primary vector of WNV, is a nighttime biter, and
applications should be made starting at dusk and continuing into the nighttime
hours.
The fogging of daytime flying mosquitoes can be problematic.
Aerosol/fog applications made during daylight hours are often ineffective
because warm convective air currents rising from close to ground level will carry
the fine aerosol/fog droplets up into the sky. Direct sunlight also speeds the
degradation of the Biomist and Duet chemicals. Daylight fog applications can be
effective only when there are no convective currents and this may occur during
early morning hours, on overcast days, or in heavily shaded areas. Fogging
applications should be made when air temperatures are above 50° F because
mosquitoes will not fly at lower temperatures. It is preferable to make fogging
applications when wind speeds are from 3 to 5 mph. To avoid poor pesticide
coverage due to excessive pesticide drift and dilution, fog applications should not
be made when wind speeds exceed 10 mph.
Many citizens within the mosquito control districts live a considerable
distance from the roadside off small private roads and long private driveways.
After the decision to move forward with adulticiding has occurred, mosquito
control personnel will conduct adulticiding only on private property where a
residence is more than 150 feet from County roads or off private lanes, and a
current release form is completed allowing such activities on their property. A
copy of the release form is provided as Attachment B. Highlights of the release
form include:


A brief statement of the intent of this IMMP noting that adulticiding is only
one of many methods used for control



911 address of citizen



Phone number of citizen



Preprinted statement releasing the County from any claim or demand
resulting from control activities on private properties



Statement clarifying that release forms will remain valid for only one
mosquito control season with new forms required each year



Full name of property owner with signature

The release forms will be distributed to all applicable households that
meet the distance of 150 feet off County roads/private lanes within the mosquito
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control districts at the beginning of each control season. Forms will also be
available for download from the County’s website. In addition to providing the
opportunity for citizens to request spraying on private property, the forms will also
provide directions for citizens to request “no spray” along the public roads and
right of ways adjacent to their property. The mosquito control division will
endeavor to limit the impact of adulticiding chemicals on the property of citizens
requesting a “no spray” zone to the greatest extent practicable with the
understanding that wind drift from adjacent property cannot always be accurately
predicted.

8.2 Trigger to Adulticide
As previously noted adulticiding is not automatic and will only occur if the
presence of adult mosquitoes is confirmed by trained mosquito control staff.
Strict conformance with the label directions of the chemical restricts application of
adulticide to periods when the pest is present and flying. Application of adulticide
will only provide control prior to fog dissipation and only if the fog comes in
contact with adult mosquitoes. Adulticide will not provide any residual benefit as
it is designed to rather quickly break down and degrade as a protection to the
environment. Limiting application of adulticide to periods when mosquitoes are
actually flying is logical and also represents a sound financial policy.
Rigid triggers are generally not endorsed by mosquito control experts;
however, for the sake of defining the standard operating procedures for
adulticiding operations, surveillance triggers have been set to permit adulticiding
under the following observed conditions:


Adulticiding WILL NOT take place as the direct result of citizen complaints.
Complaints will be tracked and will be further investigated by trained
mosquito control technicians.



Adulticiding may take place (weather dependent) if trained mosquito
control technicians observe a minimum of one mosquito per minute while
performing a landing count. With this example, one mosquito noted in a
five minute period would fall below the trigger and adulticiding would not
be conducted. In the event a sufficient number of mosquitoes are found
present, the entire spray route will be considered suitable for adulticiding.



Adulticiding may take place (weather dependent) if CDC traps indicate
greater than 25 female mosquitoes of species considered to be disease
vectors during a one night period. During these cases, landing counts will
not be required for the general area in which the trap is located and the
spray route in which the trap is located as well as adjacent spray routes
will be considered suitable for adulticiding.



The specific trigger levels identified may be temporarily lowered in the
event of a public health emergency (West Nile virus, Eastern Equine
Encephalitis, etc.) as determined by the VDH. In these circumstances, the
GMCC will work closely with VDH staff to identify adulticiding measures
appropriate for observed conditions.
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9.0 Program Adoption
This IMMP is adopted as official policy of the GMCC for all mosquito
control districts located within the County of Gloucester (Reference Section 1.0).
This policy supersedes all previous written or unwritten policies.
The Gloucester County Board of Supervisors recognize and endorse the
GMCC and this policy via their annual special tax assessment upon the mosquito
control districts and subsequent budget allocation to the Department of Public
Works, Division of Mosquito Control enterprise fund.
Policy first formulated and adopted:
Latest Revision:

4/13/06

5/6/2016
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Integrated Mosquito Management Program
Gloucester County Mosquito Control Commission

ATTACHMENT A
Excerpts from VDH Arbovirus Plan
Full plan available on the VDH internet site:
http://www.vdh.virginia.gov/whc/external_whc/Avianplan2005.asp

D EPART MENT O F P UBLIC W ORKS
P.O. Box 329
Gloucester, Virginia 23061
Birkhofer Building
6515 Main Street

BUILDINGS & GROUNDS

ENGINEERING

(804) 693-6269

(804) 693-5480

Mosquito Control Operations are scheduled to start in your area the first week of
April. If the setback of your residence from the nearest state road/or private
lane exceeds the effective swath area of the adulticide chemical (150 feet from
the road) you may request the spray truck to drive down your driveway.
To
request treatment on private property, complete the form and return it by one of
the methods listed below:
Faxing to:
(804)693-5517
Mailing to:
County of Gloucester
Buildings & Grounds Dept
P.O. Box 329
Gloucester, VA 23061
Hand delivering to:
Buildings & Grounds Shop
7385 Justice Drive
Hand delivering to:
The Birkhofer Building
6515 Main Street
Hand delivering to:
A mosquito control driver
Hand delivering to:
Either public library
DO NOT SPRAY: When requested, to the extent practicable, County Mosquito Control
staff will attempt to avoid spraying adulticide chemical over your property.
Please call 693-6269 and register your concern so that we may reduce the
likelihood of potential problems.
MOSQUITO CONTROL COMMISSION
RESIDENT RELEASE FORM
In consideration of the benefits to be received therefrom, the undersigned
do(es) hereby give permission to the Mosquito Control Commission and its agents
and employees to go upon my (our) property at any time or times within the period
from April 1, 2016 to November 30, 2016, for the purpose of treatment in mosquito
control. The undersigned do(es) hereby further release and discharge the said
Mosquito Control Commission and its agents and employees from any claim or demand
against them or any of them caused by the activities conducted by them or any of
them pursuant to the permission herein granted.
HOUSE NUMBER & ROAD NAME:
(Your house number and road name is required for your release form to be valid)
Name (Please Print) ________________________

__

Phone:

____________________

Signature __________________________________
_ _
By signing the Mosquito Release form, the requesting citizen acknowledges that
he/she is fully aware of the above information.
“Mosquito Control Commission” means the commission established by Gloucester
County Ordinance Chapter 9.5, Article II for the five Mosquito Control Distric ts.
In general, the districts are:
1.Chiskiake Village, York River Pines, and York Shores 2.Powhatan Chimney
3.Dunlop Woods 4.York 5.Abingdon

NIMBY
Not in my back yard!

Mosquito Control Begins At Home:
Begin by denying mosquitoes a place to breed.
You might be part of the problem, Or you could be part of the solution.
If there are old tires, buckets, drums, bottles, or other containers holding water around your property, you
might be part of the problem. If you remove all water holding containers, then you will be part of the
solution.
If there are stopped up drains, ditches, or culverts with standing water on your property, you might be part of
the problem. If you clean your ditches, drains, and culverts to allow water to flow, then you will be part of
the solution.
If you have outdoor open trash containers that collect water, you might be part of the problem. If you cover
your trash containers, then you will be part of the solution.
If you have wading pools, bird baths, plant pots, or drip trays that contain standing water, you might be part
of the problem. If you empty these once a week and add sand to plant pot drip trays to absorb excess
water, then you will be part of the solution.
If you have tree rot holes, hollow stumps, or stump holes that hold water on your property, you might be part
of the problem. If you fill holes with sand or add mosquito larvacide, then you will be part of the solution.
If you have tall grass, weeds, or overgrown shrubbery on your property, you might be part of the problem. If
you cut your grass short, trim weeds and shrubbery to deny adult mosquitoes places to rest, then you will
be part of the solution.
If your home has stopped up gutters and down-spouts that hold water, you might be part of the problem. If
you maintain clean gutters and down-spouts, then you will be part of the solution.

