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On The Cover:

“Dragonfly Snack™ - Mosquitoes are a food source for a wide variety of
natural predators. Dragonflies, frogs, birds and bats eat many adult mosquitoes,
while many species of fish and beneficial aquatic insects (including the nymph
stage of dragonflies) feed on mosquito larvae in the water. However, in spite of
having so many natural enemies, mosquitoes have evolved a very effective strat-
egy to counter them; emergence in huge numbers. These mosquito population
spikes effectively overwhelm the predators with more than they could ever pos-
sibly eat.

At Colorado Mosquito Control we value our partnership with these natural en-
emies, and therefore utilize control strategies and products that minimize affects
on these non-target beneficials. CMC targets mosquito larvae by utilizing species-
specific bacterial larvicides that do not harm dragonfly nymphs and other natural
predators that may feed upon them.
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THE GARFIELD COUNTY COOPERATIVE
MoOSQuUITO CONTROL PROGRAM
MISSION

The need to protect residents and visitors from the health risks, severe annoyance and
discomfort associated with biting mosquitoes is a chronic problem. The primary objective of the
Garfield County Cooperative Mosquito Control Program is to suppress the development of larval
mosquitoes in wetland and other sites, to monitor and reduce numbers of adult mosquitoes
thereby reducing overall mosquito populations to an acceptable low-biting "annoyance level",
while reducing the threat of mosquito-borne disease transmission, all at the least possible cost,
and with the least possible impact on human health and the natural environment.

CMC OBJECTIVES

Colorado Mosquito Control, Inc. as the contractor for the Garfield County Cooperative Mosquito
Control Program will use proven scientific integrated pest management (IPM) methods of
survey, inspection, diagnosis, biological/biochemical controls, natural enemies and limited low-
toxicity pesticide applications to professionally accomplish the objectives of the Program. All of
the methods and materials used have been reviewed and registered by the U.S. EPA, Centers
for Disease Control, the Colorado Department of Agriculture and the American Mosquito Control
Association.

Colorado Mosquito Control, Inc.

Colorado Mosquito Control, Inc. (CMC) is a large-
scale contractor specializing in complete integrated

mosquito control services. CMC utilizes an Integ rated Pest
aggressive, preemptive Integrated Pest M _
Management (IPM) approach to controlling anagement:

mosquito populations within contracted areas.
CMC was established in 1986, is the largest private | “A process consisting of the
company specializing in mosquito control in | balanced use of cultural,
Colorado, and was the first company in Colorado to | hiplogical, and least-toxic

offer complete IPM mosquito control services. chemical procedures that are
CMC currently has programs across the state of enV|nrorr;]rinerl1ltaIfIy C?t:rllp,?tl?l%and
Colorado including Mosquito Control Districts, economically 1€asibie to reduce
Incorporated Cities and Towns, Counties, Indian pest and vector populations to a
Reservations, Homeowner Associations, and | tolerable level”

others. Geographically, CMC reaches from the Ute
Mountain Reservation in the southwest corner of
the state to Fort Morgan in northeastern Colorado.
CMC also has programs in several mountain areas including the Gunnison Valley and [-70
corridor as well as West Slope operations in Garfield County.
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Cooperative Program

Throughout Colorado many counties and communities participated in cooperative mosquito
control programs during 2008. Garfield County is a prime example of how a cooperative effort
between county and municipality can provide a cohesive maosquito control program.
Participating entities for 2008 include: Battlement Mesa, Carbondale, Garfield County,
Glenwood Springs, New Castle, Parachute, Rifle and Silt.
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2008 SEASON PERSPECTIVE

Each year provides a unique set of conditions which shape the level of mosquito abundance and
disease potential. With over 22 years of service experience, we have come to expect that each
Colorado summer will present unique temperature, precipitation, irrigation, and human
interactions that combine to create new and different challenges in both mosquito control and
mosquito-borne disease proliferation and control. The 2008 season was no exception to these
yearly challenges.

Environmental conditions play a significant role in the overall success of mosquito populations in
any given year. Temperature and precipitation provide natural determinants of population
activity and artificial sources of water including agricultural and residential irrigation provide
abundant sources of developmental habitat even through the driest of years. The 2008 season
was comprised of extreme events which shaped the abundance and composition of local
mosquito populations. Dramatic highs and lows for both temperature and precipitation sum up
the 2008 season.

2008 Mosquito Control Annual Report 3 Colorado Mosquito Control, Inc.




Spring weather conditions have proven to be an influence on the start of the mosquito season
and can help shape the trends of the season. This was seen in the heavy WNV years of 2003
and 2007 where spring weather lead to conditions conducive to Culex production early on and
peak numbers of Culex were seen several weeks earlier than normal. However, in relatively
normal years, spring conditions lead to initial floodwater hatches of Aedes/Ochlerotatus with
Culex numbers rising later in the year. This was the case for 2008.

March came and went with average temperatures, but tallied only 0.17 inches of rain (1.11
inches below normal) making the month the third driest in recorded history. April, May and June
continued the trend with lower than normal temperature and precipitation (See Chart 2008
Denver Area Climate Data). During this time period, mosquito counts for both floodwater
(Aedes/Ochlerotatus) and Culex species were low overall with increasing numbers of floodwater
species toward the end of June following localized precipitation and irrigation events.

Hot, dry weather was the story for July. July ended with record breaking high temperatures and
only 0.24 inches of precipitation, nearly 2 inches below the monthly average. These weather
conditions can bring both positive and negative effects to local mosquito populations. Hot, dry
weather cause many sites to dry up completely or dry down below emergent vegetation leaving
unsuitable habitat for mosquito production. On the other hand, however, species of the genus
Culex can thrive in areas which do not dry up, but become stagnated as high heat increase
water temperatures. High air and water temperatures also prove favorable to rapid development
of all species increasing development time from egg to adult to as short as 4-5 days which was
noted in many sites.

Additionally, despite the lack of precipitation, abundant water supplies existed through
agricultural irrigation. With the rapid snowmelt in the high country watersheds, many areas
enjoyed a ‘free water’ system through a good portion of July. This unrestricted irrigation
allotment allowed for many ponds to be filled that would normally dry up at this time and
formation of tail water sites well suited for nuisance mosquito production. Subsequently
mosquito populations steadily increased through the month despite the hard work of field
technicians performing larval control and adulticide applications were necessary for many areas.

2008 Colorado West Slope Climate Data

Departures From Normal

September
August
July

June

May

Apr

Mar

-4 -2 0 2 4 6
Seplember  August July June May Apr Mar
Precipitation (inches) 0.1 2.21 -1.85 -0.83 0.76 -1.61 -0.03
Temperatures (degrees F) 0.7 0.3 4.1 02 -1.4 1.5 1]

[mPrecipitation (inches) EITemperatures (degrees F) |
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As irrigation reverted back to a traditional ‘share’ system in August, development sites began to
shrink back as intense heat and lack of precipitation aided in drying of development sites.
However, just as production began to drop, heavy rains in mid-August provided abundant
development sources. A subsequent rise in floodwater Aedes/Ochlerotatus was seen through
late August and early September. Cooler night time temperatures and shorter days limited adult
mosquito activity and overall numbers decreased across the District, however, due to
unseasonable temperatures through September elevated adult activity continued in some areas.

2008 Field Activities

Field activities began in late March for the 2008 season. The earliest activity of the season
consisted of assessing the accuracy of new GIS site maps which were updated and revised over
the fall and winter. Additionally, new site identification and mapping were priority areas in order
to increase the number of potential larval development sites monitored by field technicians.
Mapping larval sites is an ongoing process, and in every program technician discovery and
citizen reports of new larval sites result in many new sites being added to the existing larval
inspection routes.

Hiring of seasonal technicians also began in March, and continued into late May. As the CMC
service area continues to grow, hiring an adequate number of top quality field technicians has
become a challenge. For the Brighton office, approximately 30 technicians were hired with
nearly 100 being interviewed.

CMC's Annual Field Technician Classroom Training Day took place on May 19th with over 75
new and returning field technicians in attendance. Field training by CMC management and
veteran employees lasted throughout May. By early June, CMC was fully staffed and had
daytime and evening crews trained and in the field. During the mid June to mid August time
period, field mosquito control operations were in full swing.

Mosquito trapping was planned through September 19", however low traps counts and minimal
resident annoyance complaints reduced the need of mosquito trapping and associated adult
spraying operations. However, unseasonable weather conditions allowed small populations of
adult mosquitoes to remain throughout the District and localized adult control continued through
the third week of September.

WEST NILE VIRUS 2008

Background

West Nile Virus (WNV) was first identified in Uganda in 1937. Since that time, activity has been
documented throughout Africa, Europe, West and Central Asia, and areas of the Middle East.
The virus made its first appearance to North America in 1999 when it was documented in New
York City. WNV comes from a family of viruses known as faviviridae and is closely related to
other viruses which can have severe effects on both humans and animals such as Japanese
Encephalitis and St. Louis encephalitis.

WNV has a wide range of symptoms which can range from mild flu like symptoms to death. Of

humans affected, nearly 80% will show no symptoms at all. The majority of people who do
show symptoms will usually suffer from flu like symptoms. However, approximately 1% of
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people will develop much more severe symptoms including meningitis (inflammation of the
linings surrounding the brain and spinal cord), encephalitis (inflammation of the brain), or very
rarely poliomyelitis which can cause paralysis in parts of the body.

Since the introduction of WNV to the United States in New York City in 1999, the virus has
made a complete westward expansion to the West Coast. Starting in the Northeastern parts of
the United States, the virus steadily progressed through the South, the Midwest, the Rocky
Mountain region, and now the Western States.

WNV Activity 2002-07

Since the introduction of WNV in 2002, Colorado has witnessed the cyclical nature of the
disease. In 2003 epidemic levels persisted through the summer months with 2947 humans
cases and 63 deaths, most of which occurred along the Front Range. By 2004 the majority of
the cases shifted to the Western Slope and the state totaled 291 cases with 4 deaths (Mesa
County).

Statewide in 2004 and 2005, WNV activity was widely dispersed. In 2006, early hot and dry
conditions lead to a surge in Culex mosquitoes leading to early season viral amplification. By
August and September hundreds of positive mosquito pools were identified predominantly in the
Front Range. The state tallied 269 human WNV cases and 7 deaths along the northern Front
Range and in hot spot areas across the state.

By 2007, Colorado had experienced five years of WNV. Fortunately during that time, due to
diligent data compilation and research by the CDC in Fort Collins, CDPHE, local health
departments and CMC, several lessons had been learned. Through better understanding of
timing of human case transmission, Culex population dynamics, comprehensive surveillance,
and development of indicators of risk such as the Vector Index (VI), better planning and
preparation by all agencies was achieved and potentially thousands of human cases were
prevented during a high breakout season. Emergency control applications took place
throughout the Front Range as regional VI's reached levels not seen since 2003.
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WNV Activity 2008

The first human cases of WNV in Colorado were reported on June 27" from Boulder and Logan
Counties. Despite the low percentage of Culex mosquitoes trapped during the month of June,
the early human cases provided a reminder that the WNV transmission season was in effect.
By July, five additional human cases had been reported. At that point, typical indicators of high
WNV activity years such as Culex abundance, positive pool samples, and increasing VI were
not seen. Through June, percentage of Culex was over 20% lower than 2007 and July 2008
saw a decrease of nearly 25% over the previous year. Lower populations of Culex provide less
opportunity of viral amplification in mosquitoes and wildlife populations thus the low incidence of
positive samples (55 total positive mosquito pools statewide) and subsequently lower human
transmission and disease cases. As of October 6th, 86 human cases and 1 death have been
reported throughout the state. While 2008 would be considered to be a mild to light year, it is
important to note that Boulder, Larimer, and Weld Counties continue to be the focus for the
greatest disease activity with more than 60% of current statewide cases.

County of CliaresY ClEETIEES Total Total
Residence Fever Meningitis Encephalitis cases deaths
Adams 5 . 5
Arapahoe 1 1 2
Boulder 14 1 1 16
Costilla 1 1

Delta 1 . 1
Denver 5 1 6
Gunnison 1 . 1
Jefferson 3 1 4

Kiowa 1 1
Larimer 9 2 1 12 1
Logan 1 1

Mesa 1 1
Morgan 2 2

Otero 3 3
Phillips 1 1
Pueblo 4 . 4

Weld 17 5 2 24

Yuma 1 1
COLORADO 71 10 5 86 1
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2008 West Nile Virus Activity in the United States
(Reported to CDC as of September 30, 2008)
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LARVAL MOSQUITO CONTROL

Practical experience and research have shown that the most effective way to control mosquito
populations is through an aggressive Integrated Pest Management (IPM) approach. This
approach aims at using a variety of concepts, tools, and products to reduce a pest population to
tolerable levels. Translating these ideas to mosquito control, CMC has found the most
environmentally and economically sound approach is through targeting the aquatic larval stage
of the mosquito. Targeting this stage prevents the emergence of the adult mosquito and thus
the inevitable result of disease and nuisance. Over 93% of Colorado Mosquito Control, Inc.
(CMC) operational efforts are focused on larval control.

Larval Site Inspections by Service Area
2004-'08 Garfield County Mosquito Control Program
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Larval mosquito control can be achieved in several
ways including biological, biochemical, chemical, and
mechanical means. Although there are a variety of
methods of reducing larval populations some may have
greater consequence than benefit.  Mechanical or
habitat modification is a technique which may be used,
but the area to be modified and the extent to which the
work will affect the surrounding area must be carefully
reviewed. Permanent ecological damage may occur if
extensive habitat change has taken place. True
biological controls may, too, have costs which outweigh
the benefits or competency of their control capacity.
Predatory fish serve as a good example of this.

The mosquito fish (Gambusia affinis), an
introduced species, while an effective predator
on mosquito larvae, may have much larger
dangers to native fish of Colorado waters. A
very aggressive eater and rapid reproducer,
Gambusia often out-compete their native
counterparts. Due to these factors the
Colorado Division of Wildlife (CDOW) has
placed restrictions on the stocking and use of the fish. However, this year CMC obtained,
stocked and distributed a supply of fathead minnows (Pimephales promelas), a native Colorado
species. Fish were made available to residents for placement in irrigation or ornamental ponds.
In general however, predatory fish and other biological controls such as bird and bats do not
provide sufficient control of mosquito populations to be used as the sole mechanism. Other
methods must be used to gain adequate larval mosquito population reductions.

CMC's favored method of larval mosquito control is through bacterial bio-rational products. The
main product used by CMC is a variety of bacteria (Bacillus thuringiensis var. israeliensis). Bti
as it is known has become the cornerstone of mosquito control programs throughout the world.
The benefits include its efficacy and lack of environmental impacts. When used properly,
successful control without impact to aquatic invertebrates, birds, mammals, fish, amphibians,
reptiles, or humans can be achieved. A broad label allows for the use of the product in the
majority of the habitats throughout the service area.

Another bacterial product closely related to Bti is Bacillus sphaericus (Bs). In addition to all of
the benefits of Bti, Bs is by definition a true biological control agent in that it remains in the
system through multiple broods, or generations, of mosquitoes. Unfortunately the residual
benefit of the control comes at a cost in price of approximately three times that of Bti. CMC also
worked with Valent BioSciences the makers of our Bti and Bs products to field trial a new
product called VectoMax which is a combination of the two bacterial larvacides. This product
appeared to perform very well in local conditions and may be an important tool in future
operations.

Other larval control products include a growth regulator (methoprene), a mineral oil, and an
organophosphate (Abate). Methoprene is a synthetic copy of a juvenile growth hormone in
larval mosquitoes. The hormone prevents normal development of the adult mosquito in the
pupal stage eventually causing death. While a good control product, the cost is prohibitive to be
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the predominant product in a large scale program. Abate, the one chemical larval control
product CMC has available for use, serves as an effective product, but label restrictions limit its
use in many areas. The benefits of these products are the availability of 30 and 150 day
formulations. Mineral oil is the only product effective on the pupal stage and therefore is an
essential tool when pupae are found.

The aforementioned methods and products represent the essential ingredients of Integrated
Pest Management. Mosquitoes are very well adapted animals and can be found in many
different habitat types from a cattail marsh to a cup littered on the side of the road. A variety of
tools must be used to prevent resistance and ensure the best method will be available for any
given situation while remaining mindful of environmental concerns.

Larval Acreage Treated by Service Area
2004-08 Garfield County Mosquito Control Program

Garfield Co. :
4555

Carbondale

E2008 Acreage Treated
[E82007 Acreage Treated
(Bl 2006 Acreage Treated
2005 Acreage Treated
82004 Acreage Treated

Glenwood Springs

New Castle

Silt

Rifle

1143

Battlement Mesa

Parachute

o 75 150 225 300 375 450
Total Acreage Treated

© 2008 Colorado Mosquito Control, Inc,

As with each season, CMC spent time through the winter updating maps, maintaining
equipment, and preparing for the season ahead. Larval control operations began in April with
limited site inspections and full crews were trained and in the field by the end of May. Cool
temperatures and periodic rain events kept larval activity low through the end of May and early
June. Record heat through July kept field technicians busy as development cycles were
reduced to 4-5 days. Peak development continued from July into early August with relief
coming as more seasonal weather moved in. As mentioned earlier, precipitation events in
August lead to a moderate spike of floodwater Aedes/Ochlerotatus activity toward the end of
August and into early September.

2008 Mosquito Control Annual Report 11 Colorado Mosquito Control, Inc.




For 2008 CMC continued use and development of our proprietary Computerized Mosquito
Management System (CMMS) to target larval breeding sites through analysis of historical data.
Quality control was performed on CMMS to determine success of eliminating sites for weekly
inspections. Ninety-two inspections were made on 208.7 potential acres of breeding habitat. Of
this potential breeding area, only 4.8 acres (2.3%) were treated, resulting in a 97.7% success
rate of site elimination, bringing improved efficiency to field operations. Furthermore, the
introduction of CMMS has improved larval control efficacy as measured by acreage treated per
inspection. As non-productive sites are eliminated from weekly inspections schedules and
productive sites are prioritized, acres treated per inspection will increase. CMMS has proven its
value by increasing ‘Larval Control Efficacy’ greater than 50% from 0.136 in 2006 (Pre-CMMS)
to 0.206 in 2008. However, while efficacy is increasing at know development sites, unmapped
sources or areas without access exist, limiting success of control measures in some areas.

Additionally, CMC continued to collect larval field samples for identification in our laboratory.
Knowledge from larval ID can be used to target species specific sites in the event of disease
outbreak. Targeted inspections then allow for resources to be allocated efficiently.

Larval Site Treatments by Service Area
2004-'08 Garfield County Mosquito Control Program
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CMC SURVEILLANCE LABORATORY

Data on mosquito
abundance and species
identity is critical in the
operation of a successful
mosquito control program.
Over the past few years
identifying, packaging and
sending Culex mosquito
pool samples to the
CDPHE Lab for virus
testing has also become
critically important in the
battle against West Nile
and other mosquito-borne
disease. The Colorado
Mosquito Control
Surveillance  Laboratory
managed by Dr. Michael
“Doc” Weissmann has become the largest single source of adult and larval mosquito
surveillance data in the state of Colorado.

CMC employs the CDC light trap to monitor mosquito populations. The CDC light trap uses
carbon-dioxide from dry ice as bait to attract female mosquitoes seeking a blood meal from a
breathing animal. Once attracted by the CO,, the mosquitoes are lured by a small light to a fan
that pulls them into a net for collection. Once back in the laboratory, the contents of the trap
nets are counted and identified by technicians trained to recognize the Colorado mosquito
species.

In 2008, Colorado Mosquito Control monitored a
statewide network with more than 3,100 trap nights
set, collecting over 416,000 adult mosquitoes that
were counted and identified to species by the CMC
Surveillance Laboratory.  While individual traps
provide only limited information, trap data is
interpreted in the context of historical records for the
same trap site, going back in time more than a
decade. Individual traps are also compared to other
traps from around the region that were set on the
same night and therefore exposed to similar weather
conditions. Technicians working in the Surveillance
Laboratory at Colorado Mosquito Control, Inc. are
trained to  provide accurate  species-level
identification of mosquito specimens, for both adults
and larvae.
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More than 50 mosquito species are believed to occur in Colorado, and 33 of those were
identified from samples processed during the 2008 season from across the state.

Additionally, the CMC Surveillance Laboratory conducts an intensive larval identification
program with several thousand larval mosquito samples collected by I&L technicians prior to
larviciding being identified to species. This information is now invaluable in targeting mosquito
control efforts as we gain a greater understanding of the habitat types preferred by Colorado
mosquito species and the seasonality of these habitats as sites for mosquito development.

Specimens and data collected from these traps and larval identification are used in:

% Determining effectiveness of larval control efforts. Each mosquito species prefers
specific kinds of habitats for larval development. If a trap includes large numbers, it
could indicate the presence of an unknown larval habitat and, based on the species
identification and known habitat preference for that species, direct field technicians as to
possible sources of the mosquitoes collected.

% Determining larval and adult mosquito species which helps illustrate the threat of
mosquito-borne disease amplification and transmission.

% Determining where adult control efforts were necessary. While mosquito eradication is
impossible, significant population reduction is achievable. In places where larval control
was insufficient, especially in neighborhoods where adult mosquitoes migrated in from
larval sources outside of the control area, it may be necessary to use adulticide methods
such as ULV truck fogging or barrier sprays of nearby harborage areas. Trap counts
that were in excess of an acceptable threshold for the area would trigger adult control
measures.

% Surveillance for Mosquito-borne Disease. Until the introduction of WNV, CMC efforts
were primarily targeted at controlling mosquito nuisance problems with limited disease
surveillance. However, since the arrival of the West Nile Virus in Colorado in August of
2002, the paradigm has shifted toward disease prevention and control. Accurate
species identification of trapped mosquitoes is important when monitoring species
population trends. It also is necessary for evaluating whether a population spike
represents an actual increase in disease transmission potential or only an increased
nuisance level. Hundreds of adult Culex samples were submitted to CDPHE this season
for WNV testing. This testing is important to monitor disease activity and calculate risk
to the community. While previous years have shown heavy virus activity in the mosquito
populations, 2008 showed relatively little activity. Low regional WNV positive pools
resulted in low calculated vector indices (VI). The current accepted standard VI to
initiate large scale WNV control activities is 0.75. No areas reached this action threshold
and thus no emergency adult control actions were necessary.
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CDC Trap Composite Culex vs. All Mosquitoes
2008 Garfield County Mosquito Control Program
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The 2008 season has shown that it is critically important to continue mosquito surveillance and
control operations in future years to determine yearly and seasonal variation in disease activity.
While viral activity was relatively low this year, the presence of positive mosquito pools and
human cases prove that disease potential exists each year and surveillance must continue to
monitor activity on a yearly basis in order to understand high vs. low years and aid in timely
decision making when necessary.

2008 ADULT CONTROL

Controlling the adult mosquito is an essential component of a fully Integrated Mosquito
Management Program. Although the primary focus of our programs is on larval control first and
foremost, adult control methods are used when data indicate that adult mosquito populations
are present in large numbers and/or there is an imminent threat of mosquito-borne disease
transmission. Adult mosquitoes can come from unknown, unidentified sites or may migrate in
from uncontrolled areas. Adult mosquito surveillance efforts discussed above can help to
pinpoint these unidentified larval sites and target both larval and adult control efforts. These
large adult populations bring with them discomfort, concern, and the potential for disease
transmission.
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The Garfield County Mosquito Control Program uses all available data from CDC light traps,
Mosquito Hotline annoyance calls, and field technician reports to focus adult mosquito control
efforts on specific, very limited “targeted” areas. In parts of the community where high numbers
of mosquito annoyance calls are received and are not in proximity to permanent trap locations,
“floater” CDC light traps are set to evaluate adult population levels and species composition. In
most cases, a direct correlation is evident between areas with high complaint calls and high trap
counts. While this correlation allows us to focus adult control in these areas, emphasis is
placed on finding the source of breeding and continued larval control measures.

Colorado Mosquito Control uses state of the art technology, correct application timing, and
least-toxic products to minimize non-target impact. All adult mosquito control is accomplished
using calibrated Ultra Low Volume (ULV) equipment and performed after dusk during peak
activity times. This type of equipment produces droplets averaging 12 microns in diameter
allowing for a minimal amount of product to be applied into the environment. These treatments
take place in the evening when mosquitoes are flying in greater numbers and non-target activity
is greatly reduced. Using this application technique, the overall goal of minimal environmental
impact and effective adult control is achieved in the targeted area.

ULV Adulticide Comparison By Service Area
2004-08 Garfield County Mosquito Control Program
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In 2006 we introduced the water-based product AqualLuer for ULV adult mosquito control and
continued its use in 2008. Its active ingredient, permethrin, is highly effective against
mosquitoes, while the water-base provides a much more environmentally sound solution to
traditional petroleum oil-based adulticides. Results this year have again proven that this is the
right choice for the adulticide portion of the Integrated Mosquito Management Program.

Colorado Mosquito Control again offered short term residual backpack barrier treatments for
harborage areas, special city and town events such as concerts in the park and festivals, as well
as to areas such as walking and bike paths showing above average mosquito populations. If
the adult mosquito population is moderate, although more labor intensive, it is often more
effective to spray a localized harborage area to provide control during an event or for outdoor
activities. Barrier treatments are typically effective for a period of 2 to 4 days, and present a
very low toxicity profile to humans and domestic animals. Due to limited vehicle access,
harborage applications can be a valuable substitute to traditional ULV applications. However, if
the mosquito population is high or the area is too large, barrier treatments are complimented
with ULV adulticiding previous to the event.

ENVIRONMENTAL RESPONSIBILITY

Colorado Mosquito Control puts forth constant effort to minimize environmental impacts while
maximizing efficiency and efficacy of our programs. Using the framework of Integrated Pest
Management (IPM) and through the implementation of new and existing technologies, we have
been able to develop the most sustainable mosquito control programs in the country while
maintaining successful control of mosquito populations with minimal impact to human health and
the environment.

INTEGRATED PEST MANAGEMENT (IPM)
INTEGRATED MOSQUITO MANAGEMENT (IMM)

CMC has always strived to create the most comprehensive mosquito control programs using the
principles of Integrated Pest Management (IPM). IPM allows for management of pests only
after careful analysis of the pest at hand and thoughtful selection of methods that will have the
greatest efficacy, and the least environmental, economic, and health impacts has been
performed. With this, CMC uses only products and application methods that target mosquitoes
with minimal risk to non-target organisms or human health. For our Integrated Mosquito
Management (IMM) programs, the staple product is Bacillus thuringiensis var. israeliensis (Bti).
Bti is the most favorable mosquito control product on the market today and has found favor with
both traditional mosquito control programs as well as with environmental advocates for its
efficacy in controlling mosquitoes while maintaining target specificity and lack of adverse health
effects. Over 93% of CMC'’s operational applications continue to be with Bti.

However, a true IPM or IMM program cannot rely on the use of a single control method and
does not exist without the use of all available tools to control mosquitoes at specific locations or
life stages. CMC utilizes a number of techniques to control mosquito sites specifically through
the additional use of native fish as biological controls, biological/bio-rational products such as Bi
and Bacillus sphaericus (Bs), target specific Insect Growth Regulators (IGR) and mineral oil.
Additionally, adult mosquito control continues to be a very small, but integral part of a true IMM
program. While adult control is at times necessary in any mosquito control program, CMC
recognizes the inherent risks of any pesticide application and through implementation of our
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Comprehensive Mosquito Management System (CMMS) database, extensive adult and larval
surveillance, and input from field personnel we have been able to reduce adult applications
throughout our program areas to target those areas only truly necessary. Even with locally high
populations in 2008, average adulticide applications have been significantly decreased
(excluding West Nile Virus emergency control applications).

TECHNOLOGY

While the principles of IPM/IMM serve has a framework for control, CMC has always understood
the importance of technology and its value in improving efficiency, accuracy, and efficacy of our
field surveillance, larval and adult control operations. Years of program development and
refinement have resulted in the creation of vast array of geospatial, operational, and historical
data.

Comprehensive Mosquito Management System (CMMS)

2008 marks the second full year implementation of our Comprehensive Mosquito Management
System (CMMS). CMMS has been built from the ground up over the past 16 years specifically
to address the need of comprehensive data collection, storage analysis and reporting. With
over 380,000 site inspection records, CMMS allows us to quickly analyze the history of
individual sites to assess their potential for larval development based on a variety of factors
such as time of year, number of inspections, history of water presence, larval presence and
treatments. The end result is a targeted listing of sites for field technicians to inspect that has
been specifically chosen based on a complex algorithmic analysis of historical data. Targeting
of sites increases our ability to prioritize sites that have the highest potential to produce
mosquitoes and limit time spent on low potential sites. This has led to overall fewer site
inspections, but greater site acreage treated through the 2008 season. Other environmentally
oriented added benefits include reduced labor, fewer miles driven and less gasoline used (i.e. a
smaller carbon footprint!). The true measure of our larval control efficiency is calculated by the
average acreage treated per site visit. Further, CMMS provides for the quick composition of
reports. These reports allow for more rapid data retrieval and analysis as well as faster
customer service response.

Geographic Information Systems (GIS)

Geographic Information Systems (GIS) have become an invaluable tool in a variety of industries
from business applications, to disaster preparedness to biological and environmental
applications. CMC was one of the first mosquito control organizations to understand its
usefulness and make a commitment to and implement GIS applications to mosquito control
starting in the mid-1990’'s. CMC maintains a large catalog of geospatial data detailing locations
of potential larval breeding sites, associated site information such as habitat type, water source,
and landowner information, adult mosquito surveillance data and resident contact information.
All GIS work is performed in house by CMC personnel and is never subcontracted which can
lead to increased turnaround time, and ultimately results in better accuracy and a better
understanding of the data.
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For the second year, CMC has Boulder County Cooperative
offered data access through our e
interactive online reports. Based
on an informational “dashboard”,
this is a first for the mosquito
control industry and allows users
to access historical data from
number of inspections and
treatments to adult surveillance
data and adulticide data in an

easy to read graphical format. T BT T
Interactive reports are directly
linked to our CMMS database, so

all  reports are automatically Website Links Lost Updated:
updated with the latest
information available.

cornel coc | 03072008 22:30:00

FUTURE

Improvement to control operations can come in one of two ways: new larval or adult control
products and improvements in strategy or efficiency. Few new products are in development are
coming to the market. While new products exist, they generally are new formulations of old
ingredients. However, these products still warrant a strong look to see if they may be viable
additions to existing operations. One such product that CMC field tested for 2008 is VectoMax.
CMC was approached by Valent BioSciences the manufacturer of our larval control products
containing Bti and Bs. VectoMax is a hybrid of the two bacterial species that aims to give the
excellent efficacy of Bti with the long term control action of Bs. While data analysis is still in
progress, preliminary observations are that the product provided adequate control across
multiple species for extended periods of time.

Additionally, continued program evolution along an environmentally oriented path must come
from the implementation of new technologies as they emerge to traditional mosquito control
activities. CMC continues the explore the possibility of utilizing “real-time” infrared satellite
imagery and remote sensing applications to better locate and time larval development site
inspections in conjunction with our CMMS database targeting system. Through our research,
we have developed relationships with strategic partners and have determined this to be a viable
tool in our operations. While basic identification of wetlands has long been available and is
offered by some companies, CMC is committed to taking this technology to the forefront of
operational mosquito control, to not just identify new sites, but incorporate this data into
scheduling and timing of applications.

Improvement to control operations is still necessary industry wide. CMC remains committed to

improved environmentally sound mosquito control through the use technology and exploration
of new and novel control products and ideas.
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2008 PUBLIC RELATIONS AND EDUCATION

Colorado Mosquito Control also places a heavy emphasis on public relations, customer service,
and community education. With the introduction and continued media coverage of West Nile
Virus, residents have become increasingly more involved with their local mosquito control
program. While media coverage waned in 2008, resident calls reinforced the concern of WNV
to residents. As with each season, our staff focused on providing area residents and visitors
with information on the program, what they can do to help, and offer solutions to localized
problems such as mosquito breeding habitats, localized annoyance and protection from West
Nile viral disease.

Customer Service

Customer service was again a very high priority. We take pride in training each and every
technician so that they have the confidence and information to provide residents with the correct
answers to sometimes difficult questions. Each field technician spends part of their day
responding to resident concerns in their work area. This in-field customer service personalizes
each mosquito control program, provides us with local information on mosquito activity and
provides the valuable opportunity to truly communicate face to face with the residents we serve.
Residents are always encouraged to call the Mosquito Hotline to report areas with high
mosquito annoyance and potential standing water breeding habitat. These calls compliment
CDC light trap data, allow us to pinpoint problem areas, and ultimately provide another valuable
resource for our control efforts.

MosquitoLine Calls by Service Area
2004-08 Garfield County Mosquito Control Program
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Community Outreach and Education

In 2008 CMC further increased our community outreach programs to provide residents and
visitors with a better understanding of the value and scope of their mosquito control program.
Outreach has proven to have a very positive impact on the community. Throughout the
summer, outreach events were attended such as Farmer's Markets, city council meetings,
concerts, and fairs. The feedback we received was extremely positive not only from residents,
but from local government attendees as well. These outreach programs provided information
and education on all areas of mosquito control. Individual program services were discussed,
but an emphasis was also placed on what individuals can do to eliminate standing water on and
around their property, how to reach us via phone and website, and even the proper application
of mosquito repellents. However the one of the most important messages conveyed was the
importance and minimal environmental impact of larviciding. While adult control continues to be
the most visible aspect of local control programs residents have learned that over 90% of what
their program involves is larval control,
and that this provides lower
environmental impacts and highly
successful mosquito population
reduction. Because of the positive
feedback of these educational outreach
programs, we will continue these
throughout the upcoming 2009 mosquito
control season.

SUMMARY

2008 brought unique conditions to the region that provided for an unpredictable mosquito
season. Fortunately, low incidence of West Nile Virus was seen throughout the state which can
be attributed to low abundance of adult Culex populations. However, due to seasonal record
setting temperatures, infrequent yet heavy precipitation as well as abundant irrigation, nuisance
Aedes/Ochlerotatus species thrived. The 2008 season proves again that the presence of a full
integrated mosquito control program is invaluable.

Colorado Mosquito Control, Inc. continues to effectively serve the residents of the Garfield
County Cooperative using integrated mosquito management and state of the art technology to
reduce mosquito nuisance and the related potential for disease transmission including West Nile
Virus. CMC’s website continues to be successful, based on the number of “hits”, favorable e-
mails and requests for more information received from cooperative residents and literally from
around the world and continued success of our CMMS database system and digital interactive
reports bring services not found in any other mosquito control program in the world.
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CMC continues to promote a responsible IPM approach to mosquito management, fully utilizing
all available biological control techniques while minimizing the use of chemical pesticides. CMC
has been able to develop both a cost-effective and efficient program in the Garfield County
Cooperative. Colorado Mosquito Control wishes to thank all Garfield County staff and council
members for their support and we look forward to providing the highest quality mosquito control
services in 2009 and beyond.
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Larvicide Data Summary

by REPORT DATE: 1/1/2008 to 10/1/2008
by ACCOUNT: GF

ﬁ Colorado Mosquito Control, Inc.

Total Site No. Wet| Percentage No Sites| Percentage| Total Acres
I nspections Sites Wet Sites Treated Breeding* Treated

Garfield County Unincorp 1540 1136 74 % 30 % 169.7

* (Sites Treated/Wet Sites)
CMMS - Comprehensive Mosquito Management System ©2006 Colorado Mosquito Control, Inc.

Tuesday, October 21, 2008 LARVAE-002 1




Colorado Mosquito Control, Inc. AdUI tl Cl de Da[a

Subdiv/Area

Garfield County
Unincorporated

Truck ULV
07/08/2008 BAIR RANCH AND REST AquaLuer ULV 20:06:00 20:58:00 8.0
07/15/2008 COAL RIDGE LOOP AquaLuer ULV 22:21:00 22:39:00 4.2
07/15/2008 BAIR RANCH AquaLuer ULV 20:33:00 21:19:00 8.6
07/30/2008 COAL RIDGE HIGH AquaLuer ULV 20:46:00 20:49:00 0.5
08/06/2008 COAL RIDGE HIGH AquaLuer ULV 20:46:00 20:49:00 0.5
08/06/2008 AIRPORT AqualLuer ULV 21:03:00 21:24:00 5.3
Truck ULV Sum 27.1
Avg 4.5
Min 0.5
Max 8.6
Grand Total 27.1
CMMS - Comprehensive Mosquito Management System ©2006 Colorado Mosquito Control, Inc.

Tuesday, October 21, 2008 ADULT-002 1
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COLORADO MOSQUITO CONTROL, INC.
Protecting Colorado From Annoyance & Disease Since 1986





