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Letter From the Director
Continuous improvement has been our rallying cry for the
last three years. Improvements can certainly be measured
in service accomplishments such as acres-treated or property inspections completed or in administrative changes to
ensure transparency and compliance. Though improving
workplace practices can eventually become a diminishing
prospect, our focus remains on ﬁnding new eﬃciencies.
In 2021, our focus turned from organizational change to
visioning for the future of mosquito abatement. Among
our chief accomplishments in 2021 was the completion of
a ﬁve-year strategic plan, which we will detail in our 1st
Quarter Report this coming April.

Director Kevin Caillouet, Ph.D., M.S.P.H.

Other accomplishments in 2021 include:
1. Reduced the property tax millage for 2022 by one-third of a mil.
2. Performed a public bid for the purchase of a helicopter. Delivery expected early in 2022.
3. Terminated the existing site lease and purchased the property of the existing STPMAD building and an adjacent
expansion site saving the agency millions of dollars in rent and capital improvements.
4. Implemented a new hiring process to redact gender, race, and age markers from submitted resumes to
eliminate biases in hiring.
5. Creation of a wastewater one-sheet for St. Tammany Parish leaders and stakeholder organizations to be used
as a starting point in creating a comprehensive management plan to address this parishwide problem.
6. Conducted an evaluation of adulticide eﬃcacy on the abundance and parity (age) of Culex quinquefasciatus.
7. Monitored the parity status (age) and egg raft oviposition weekly across the season for Culex quinquefasciatus.
8. Evaluated herbicide products for the control of water hyacinth the host plant for larval Mansonia spp.
mosquitoes.
9. Collaborated with LSU entomologists to measure the degradation of adulticide products and their impact on
native bumblebees.
10. Treated 11,973 miles of sewage-inﬂuenced roadside ditches for the management of our primary WNV vector.
11. Treated 920,431 acres by truck for adult mosquitoes.
12. Treated 1,104,526.7 acres by helicopter and airplane for adult mosquitoes.
13. Collected 519,348 mosquitoes in traps throughout St. Tammany Parish.
14. Performed 1,550 property inspections.
15. Provided Hurricane Ida relief to reduce storm-associated populations of Aedes atlanticus and Psorophora ferox.
A few of these accomplishments are detailed on the following pages of this report. Our team is committed
to providing the best service possible to the residents of St. Tammany Parish while planning for a future of
continuous improvement.
Yours in health,

Kevin A. Caillouet, Ph.D., M.S.P.H.
Director

2021 MOSQUITO CONTROL STATS
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2021 Year-end Arbovirus Report
Seventeen of the 5,107 pools of mosquitoes, tested from specimens
collected during 2021, were positive for West Nile virus (WNV) infection and two were positive for Eastern equine encephalitis (EEE)
virus. Adult mosquitoes are collected using No-Light CO2-baited CDC traps
and tested in pools (or groups) via RT-PCR, by the Louisiana Arbovirus Disease
Diagnostic Laboratory (LADDL) in Baton Rouge.
A total of 164,001 mosquitoes were collected and tested for WNV during 2021
across St. Tammany Parish. Culex salinarius, a secondary WNV vector, accounted for 41.0 % of mosquitoes submitted for virus testing. Culex quinquefasciatus,
our primary WNV vector, consisted of 29.9 % of the mosquitoes collected and
tested for WNV.
The Louisiana Department of Health reported one human case of West
Nile neuro-invasive disease and one West Nile fever case for 2021 in
St. Tammany.
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Financial Report
Lower than average mosquito abundance and reduced arbovirus activity has
resulted in a third consecutive year of operating expenses that were lower than
anticipated. As such, Mosquito Abatement lowered the property tax millage by
one-third of a millage ($660k) to 3.57 mills to cover 2022 operating expenses.
Operating expenses in 2021 of $7.9 million were lower than anticipated and
$700k lower than total revenue collected in 2021.

Reduced the
millage by
1/3 of a mil

As a guiding principle, tax collections for the agency mirror the demonstrated need for mosquito abatement
in the prior year. Future millage reductions can be expected when lower costs are encountered and increased when
mosquito outbreaks or costs rise. Though our goal is a continued reduction of costs and the millage, increases may
be inevitable to provide our services. To view our 2021 Treasurer’s Report, visit https://stpmad.org/monthly-reports.

2021 Expenditures
General Operating Expenses
$737,747.14

Salaries and Wages
$2,314,775.64

Chemicals and Insecticides
$1,280,679.96

Contracted/Outside Services
$601,068.65

Capital Expenses
$1,475,480.99

Non-Salary Beneﬁts
$615,358.74
Insurance
$638,331.40

Employer’s Retirement Contributions
$226,702.20

Monitoring Disease Presence in Avian Population
blood-fed mosquitoes aspirated

512

birds mist-netted - 453 adults and 59 juvenile

127

banded individual birds recaptured
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Automating Data to Decisions
Mosquito Abatement’s ﬁeld and lab staﬀ gather data on mosquito trap counts, landing counts, property inspections, and arbovirus infected mosquito pools throughout the parish. These data points are imported into a spreadsheet where an algorithm assigns a score to each zone. Each of the 113 zones has at least one trap location and a
minimum of two landing rate locations that are checked on a rotating basis. If a zone’s score exceeds the minimum
threshold for treatment and has not been treated to kill adult mosquitoes recently, it becomes eligible for an adulticide application.
Threshold values are set forth in the Integrated Mosquito Management Plan (IMM) and are evaluated each January.
Minimum thresholds are established for the number of vector mosquito species collected in a trap, the number of
nuisance mosquitos, arbovirus activity, landing counts, and property inspections. Those values are determined by
comparing averages from the prior three year’s mosquito traps. Other components of the IMM Plan considered
when making treatment decisions are retreatment intervals and adulticide rotations. These fundamental elements
are used to help control insecticide resistance.
The design and functionality of the spray treatment decision table have streamlined the treatment decision process
and provide our team with a comprehensive look at each data component that needs to be considered before a
treatment mission is assigned.

Adulticide Acreage vs Mosquitoes All Species

Total acres treated for adult mosquitoes by truck (green) and airplane (orange) and helicopter (blue) in relation to the total number of mosquitoes captured in our traps. This graph does not include other data points
that we use to determine spray missions such as:
• Number of service calls
• High landing rates observed by biologists
• West Nile positive cases
Hurricane Ida landfall in week thirty-ﬁve and the following weeks were spent treating high landing rates counted by
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our biologists due to ﬂooded areas producing a high volume of ﬂoodwater mosquitoes.

Biologists Mark Bunch and Briana Hornsby collect emergence traps over water hyacinth in Fontainebleau State Park.

New Additions to the Team
This year we ﬁlled two vacant full-time biologist positions with the
hiring of Haley Marquette and Shannon O’Meara. Haley graduated from Southeastern Louisiana University. She worked at the
Tulane National Primate Research Center for a few years before
coming on board with us. Haley has quickly learned her job tasks
and has settled in nicely as one of our ﬁeld biologists.
Shannon graduated from the University of Southern Mississippi
where she also worked in Dr. Yee’s Mosquito Laboratory while in
attendance. Her knowledge coming into the job has allowed her
to quickly take on new roles that would usually take months to do.
Both biologists have been valuable additions to our team and
have been an asset in the ﬁeld in helping to combat mosquito
populations.
New Field Biologists Haley Marquette (left) and
Shannon O’Meara (right) training to assist with water
quality study in Tammany Hills in Covington.

Steps to Source Reduction

Field Biologist Sydney Johnson collects water
hyacyinth from Fontainebleau State Park to test
control methods at our oﬃce in Slidell.

Last year, we experienced an explosion in Mansonia species
numbers. Previous larval inspections documented that two
mosquito species utilize the ﬂoating roots of water hyacinth as
harborage and respiration. Since eliminating sources of mosquito production is a central tenet of an integrated mosquito
management plan, we investigated ways of controlling this
aquatic plant to reduce this larval habitat. We visited with the
Lee County Hyacinth Control District in Florida where they have
had success in reducing this plant source in local waterways.
Our operations team was able to learn the tools and equipment
this agency has successfully used to control this plant. Our
biologists went through a training program at the beginning of
the year and received certiﬁcation in aquatic pest control
through the Louisiana Department of Agriculture and Forestry.
With a plan in place, we will begin applying herbicides to control
this plant and remove the sources of Mansonia spp. production
from water bodies around St. Tammany Parish.
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What did we learn?

The Power
of Parity

Each time we treat an
area, we are shifting
mosquito populations
younger and
therefore lowering
infectiousness.

Research Assistant Marisol Mosqueda performs parity dissections in the laboratory at the Mosquito Abatement oﬃce.

Enter parity dissections. By dissection of the mosquito
ovaries, we’re able to get an approximate age of the
mosquito. Younger mosquitoes haven’t laid eggs, and
their ovaries are tight and uncoiled (think of a box of
spaghetti before you cook it). Older mosquitoes have laid
eggs, and their ovaries have unwound, uncoiled, and are
stretching into every nook and cranny (think spaghetti
after you cook it… not very tasty, eggy spaghetti). It isn’t

perfect, but by performing a bunch of dissections, we
can get an approximate idea of how a mosquito population’s age is changing over time. So, what happens to
mosquito age after we treat? Do younger mosquitoes
reinfest the night of? It seems like they might!
We measured adulticide eﬃcacy versus Cx. quinquefasciatus using parity dissections eight times from May
through November. Each evaluation consisted of ﬁve
sites trapped consecutively for ﬁve nights, from two
nights pre-treatment to two nights post-treatment. We
also veriﬁed that our treatment hit our target using
spinners – more on them at a later date. On our very
ﬁrst trial, we did not see a drop in Cx. quinquefasciatus
abundance (see
graphs below)
0.50
across all sites (P =
0.45
0.679), but we did
0.40
measure a drop in
0.35
parity ratio, an
approximation of
0.30
age, from pre- to
0.25
post-treatment (P
0.20
= 0.030).
0.15

Proportion parous (~age)

Mean Trap Count

Figuring out how well our insecticides work can be hard.
Sure, it can be easy – go out and let a million mosquitoes
land on you, treat, come back the next day and don’t ﬁnd
any. But what about when the mosquito we’re targeting
doesn’t come out during the day, or when they prefer to
feed on birds? Such is the case with our most important
vector of West Nile virus, Culex quinquefasciatus. Female
Cx. quinquefasciatus primarily feed on birds at night,
which means it’s particularly hard to get them to land on
us when we’re looking. The next logical way to measure
eﬃcacy is through monitoring our network of about 130
mosquito traps – surely trap counts go down after a
treatment, right? Not always. We think that our 600 miles
of sewage-polluted ditches (where Cx. quinquefasciatus
reproduces)
contribute to us
400
not seeing
reductions in
300
this species,
200
even when we
100
spray. Basically,
0
there is so much
reproduction
-100
happening at
-200
Pre
Spray Day
Post
any given time,
even if we
Figure 1. No change in mosquito abundance
knocked out half
after treatment.
the population,
this mosquito has enough eggs in the basket to claw
their way back up overnight. In lieu of population drops,
it sure would be nice if we could see changes in the age
structure of this mosquito…

Pre

Spray Day

Post

We found this to
be the case at two
more of those eight evaluations. So if parity allowed us a glimpse into eﬃcacy that
we otherwise would’ve missed, what happened at the
other ﬁve evaluations? Treatments are complicated; we
have to account for wind, temperature, obstacles in the
way of our vehicles… There is evidence that our treatments drifted a little oﬀ target in some of these evaluations. That’s going to be a big focus of ours in 2022.
Nevertheless, 2021 shed a lot of light on not just treatment eﬃcacy, but also mosquito age dynamics over
time. We’re incredibly excited to continue this work into
the future, and thankful for research assistant Marisol
Mosqueda’s help with leading this project!

Figure 2. Drop in the age of mosquitoes after
the same treatment.
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Mosquitoﬁsh Water versus Sewage Water - Where
Will the Mosquito Choose to Lay Her Eggs?
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Taxonomist Lisa Rowley setup a bucket egg experiment using a continuum of sewage strength and mosquitoﬁsh water (ﬁsh chemical cues only).
No egg rafts were deposited in 100% mosquitoﬁsh water. Four-fold more eggs were laid in water collected from a sewage-inﬂuenced ditch.

The Strength of Sewage
Culex quinquefasciatus, the primary vector of West Nile
virus in Louisiana, is a crappy mosquito. Not only can Cx.
quinquefasciatus transmit deadly pathogens, females of
the species prefer to lay their eggs in sewage-polluted
water. It’s in this water where larvae prosper due to a lack
of predators and concentrated organics (i.e. food!) with
little competition. In combination, this results in the most
dangerous mosquitoes in the state being found in close
proximity to the 600+ miles of open, roadside, sewage-polluted ditches in our parish. Talk about a crappy situation.
It’s for this reason that we began a collaboration with the
Pontchartrain Conservancy (formerly Lake Pontchartrain
Basin Foundation) in 2018 examining the impact of
sewage on mosquito presence. Since 2018, we have taken
water quality measurements and searched for mosquitoes within 500 sites across the parish. Since 2018, the
most important predictor of reduced mosquito abundance has been the presence of predatory ﬁsh. When ﬁsh
are around, mosquitoes tend not to be (ie food!). Low
water quality, marked by high dissolved solids, low
dissolved oxygen, and high oxidative/reductive potential
(see graph below), are occasionally predictors of mosquitoes, but consistently predictors of ﬁsh presence.
In 2021, we set out to determine whether parcels that
failed a sewage inspection by Pontchartrain Conservancy
produced more mosquitoes than those that passed. We
found this to be the case, with signiﬁcantly more mosquitoes being produced at ditches receiving water from a
failing system. However, this was a light year for Cx. quinquefasciatus in large part due to the high volume of rain we
received this summer. Considering we only found mosquitoes eight times across over 150 sites, this is not the most
reliable of data. While this project is oﬃcially wrapped up,
we will be continuing this work in 2022 in a new neighborhood, with a new set of water quality parameters and
hypotheses to work through.

2.5-fold more likely

to encounter mosquito larvae
in ditches with on-site
wastewater system overflow
from houses that
do not pass inspection
than those houses that
do pass inspection.
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How Bad are the Mosquitoes?

Mosquitoes

Culex quinquefasciatus

Common name:
The southern
house mosquito

As the primary
local WNV vector this
mosquito primarily bites
birds and occasionally bites
people. It prefers to lay its
eggs in sewage-associated
water. As it readily enters
structures, it is named the
“house” mosquito.

CDC Weeks

56,836
Cx. quinquefasciatus
trapped in 2021

400,537
Total mosquitoes trapped in 2021

Mosquitoes

Culex salinarius

CDC Weeks

38

151,134
Cx. salinarus trapped
in 2021

# of diﬀerent species
found in 2021

A serious pest
that is produced in
fresh to brackish
marshes. It frequently bites
large mammals (including
people) and birds. Considered an important
secondary WNV vector.

Common name:
The brackish
marsh mosquito

Top 5 Species Trapped in 2021
Culex salinarius
Culex quinquefasciatus
Culex erraticus
Anopheles crucians
Culex nigripalpus
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