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Five years may seem like the blink of an eye for a public 
agency that has operated for over 54 years. Since 1968 parts 
of St. Tammany Parish have seen our trucks and aircraft wind 
through our streets and overhead delivering respite from the 
biting hordes of mosquitoes. Most likely our residents would 
cite these scenes as our primary responsibility. To the 
frequent readers of these reports, it would come as no 
surprise that St. Tammany Parish Mosquito Abatement does 
much more than that. 

From a labor standpoint, the efforts spent controlling larval 
mosquitoes take the most time, head off the swarms of biting 
adult mosquitoes, and prevent us from needing to use more 
costly insecticides. Collecting data on where and when mos-
quitoes are becoming a problem is our next most time 
consuming but vitally important step. We set mosquito traps 
at over 130 locations across St. Tammany Parish to accurately 
reflect mosquito outbreaks or West Nile virus infection risk. 
We also conduct outreach directly to residents experiencing a 
mosquito problem at their homes and businesses and in 
schools and at festivals. These are all the standards of the 
modern practice of our profession – so called Integrated 
Mosquito Management (IMM).

This past year we’ve spent time envisioning how we can go beyond the standards of IMM and how we can craft better 
mosquito management for the next five years for St. Tammany Parish. The pages of this quarterly report describe 
our plan for strategic development of our operational fleet, our ecological knowledge-base, an advocacy plan to 
address sewage-associated mosquito production and increase our capacity for greater operational efficiencies. 
Earmark this report in your files and use it as a  score card to see what we’ve accomplished by 2026. Be ready, the 
mosquito abatement of 2026 may not look a whole lot like the mosquito abatement of 1968 or of 2022 for that 
matter!

Yours in health,

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

Planning for the Future
Director Kevin Caillouet, Ph.D., M.S.P.H.

On the cover: (Clockwise from top)
- Lab Manager and Entomologist Nick DeLisi and Taxonomist Lisa Rowley calculate 
  formula for enzyme analysis. 
- Larvicider Earnest Jones treating ditch in Lacombe. 
- Emergence trap set near wastewater outflow pipe in a ditch in Tammany Hills 
- 2022 Board of Commissioners pose in front of aerial fleet. 
- First aerial larvicide mission conducted by Blackstar LLC over Tammany Hills. 
- Water hyacinth in Madisonville.  
- Pre and post-dips are taken around the first trial site for herbiciding water 
  hyacinth in Mandeville. 

Director Kevin Caillouet

Biologist Rob Kiviaho treats significant source of mosquito larvae 
production in a septic ditch running alongside a residential 
property in Folsom.   



The following strategic objectives constitute our long-term 
goals for achieving our vision in a cost-efficient and environ-
mentally sensitive manner.

1. Leverage a multi-frame aerial fleet for enhanced 
    prescriptive management of larval and adult mosquitoes.

2. Develop habitat specific (marsh, woodland, and sewage-
    associated) mosquito predictive modeling to improve 
    management of larval populations.

3. Develop and implement a parish-wide plan for the control 
    of water hyacinth the invasive host plant of Mansonia spp. 
    mosquitoes.

4. Conduct basic and applied research, technological 
    innovation, and political advocacy to mitigate the impacts 
    of onsite wastewater treatment systems on West Nile virus 
    vector populations.

5. Build laboratory and training capacity within the STPMAD 
    campus to enhance operations efficiency.

Five-Year Objectives

STPMAD, like most mosquito management entities in Loui-
siana, has relied heavily on traditional adulticide tools (by 
truck and airplane) to treat for adult mosquitoes. Increasing 
resistance to insecticides and greater environmental sensi-
tivity has led to a need for more selective use of insecticides 
to kill adult mosquitoes. To reduce the total amount of adul-
ticides while continuing to reduce mosquito biting rates 
requires greater precision in the application of adulticides 
and more comprehensive control of larval and pupal mos-
quitoes. The recent acquisition of an unmanned aerial vehi-
cle (UAV) will allow the application of larvicides in hard to 
access areas. A Bell 407 GXi helicopter will enable more 
precise applications of adulticides and prescriptive wide 
scale larvicide operations.

Leverage a multi-frame aerial fleet for enhanced prescriptive
management of larval and adult mosquitoes.

•   150% increase in the number of missions and 
     acreage treated for larval marsh-associated 
     mosquitoes by 2023.
•   Develop and evaluate a pilot aerial program to 
     treat larval woodland mosquito populations by 2024.
•   50% increased aerial adulticide mission performed 
     by helicopter by 2026.
•   10-20% reduction in total acreage of adult mosquito 
     treatments by 2026.

Key Performance Indicators
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Current mosquito management techniques are nearly 
entirely dependent on the direct observation of immature 
mosquitoes in water or adult mosquitoes in traps or 
during landing counts. Only application of residual larvi-
cides to known floodwater habitats are performed prior 
to observation of mosquitoes. Key nuisance and vector 
mosquitoes rely on specific environmental and meteoro-
logic conditions for the availability of their larval/pupal 
habitat. Marsh-associated mosquitoes such as Culex 
salinarius and Cx. erraticus are likely seasonal and depen-
dent on tidal and rainfall conditions. The woodland pool 
habitat of floodwater-associated species, such as Aedes 
atlanticus and Psorophora ferox, is dependent on the ratio 
of rainfall to water lost to evapotranspiration. Finally, the 
sewage associated WNV vector, Cx. quinquefasciatus is 
subject to increased predation from mosquitofish when 
abundant rainfall dilutes the impact of nutrient loading 
from onsite wastewater treatment systems.

We hypothesize that focused inquiry into the environ-
mental and meteorologic conditions that govern specific 
mosquito habitat availability is critical to predicting larval 
and adult mosquito abundance. We plan to deploy an 

Develop habitat specific (marsh, woodland, and sewage-
associated) mosquito predictive modeling to improve 
management of larval populations.

array of environmental sensors to directly observe the 
parameters responsible for habitat availability. Analyzing 
the correlation of this data with adult mosquito abundance 
can result in an algorithm to predict mosquito abundance. 
Leveraging internet connected environmental sensor, 
which return data in real-time, we may be able to develop 
predictive models that use incoming data and forecast 
weather models to predict mosquito abundance weeks in 
advance. 

Temporally predictive mosquito abundance models are an 
incredible step forward; however without an explicit 
spatial model (or map) these models target a time, but not 
a space, to perform mosquito control. Light detecting and 
ranging (LiDAR), is a remote sensing technique that can 
penetrate tree canopies and produce bare earth models 
that may sensitively detect areas that may hold water.

Coupling the temporal predictive models with geospatial 
elevation LiDAR models could provide timely maps to 
guide the application of larvicides prior to or immediately 
after weather events that precede mosquito outbreaks.

•   Develop and evaluate a pilot study using meteorologic and environmental sensors to return real-time data by the 
     end of 2022.
•   Develop an observational research study to correlate meteorologic conditions (e.g. rainfall, temperature, etc.), 
     environmental conditions (e.g. water depth), with mosquito abundance (e.g. larvae/pupae present, and adult 
     mosquito abundance in traps) for marsh, woodland, and sewage-associated mosquito species by 2024.
•   Develop algorithms that interpret real-time meteorologic and environmentally sensed data to predict mosquito 
     abundance by 2025.
•   Develop algorithms that use forecast meteorologic data to predict mosquito abundance by 2026.
•   Develop and evaluate a LiDAR pilot project to sensitively detect woodland pools (>2m2 under dense canopy by 2024.
•   Create weekly geospatial predictive models to guide larvicide efforts for marsh, woodland, and sewage-associated      
     mosquitoes by 2026.

Key Performance Indicators

2



Mansonia titillans and Ma. dyari are fierce biters whose 
larvae attach themselves to the submerged roots of 
the invasive floating plant water hyacinth. These mos-
quitoes typically plague coastal areas infested with 
water hyacinth of St. Tammany Parish in September 
and October. Traditionally these mosquitoes are man-
aged by the frequent applications of insecticides to kill 
the adult mosquitoes. However, even these techniques 
are inadequate to effectively reduce biting rates during 
their peak season. The physical removal or manage-
ment of water hyacinth with the use of herbicides is the 
best management practice to abate these mosquitoes 
but has not been attempted in Louisiana.

Develop and implement a parish-wide plan for the control of 
water hyacinth the invasive host of Mansonia spp. mosquitoes.

•   Develop, implement, and evaluate a pilot program for 
     the localized control of water hyacinth within the 
     Guste Island area of Madisonville by the end of 2022.
•   Compile a report of the costs of scaling up the pilot 
     project to incorporate all areas of St. Tammany 
     Parish by the end of 2023.
•   Evaluate equipment needs for the potential 
     parish-wide management of water hyacinth and 
     implement a parish-wide program if feasible in 2024.
•   Continue to lead a coalition of community partners by 
     coordinating quarterly invasive aquatic plant meetings.

Key Performance Indicators

With more onsite wastewater treatment systems 
(OWTS) than any other parish in the state and the 
primary local WNV vector that exploits sewage, St. 
Tammany Parish is ripe for explosive WNV outbreaks. 
As such resource intensive mosquito abatement 
efforts have focused on applying a band-aid to the 
wound of poor community planning of sewage infra-
structure. Since 2015, STPMAD has participated in and 
eventually lead a coalition of partner agencies to advo-
cate for reform to parish sewage infrastructure. 
Focused research into the ecological mechanisms 
underpinning Cx. quinquefasciatus exploitation of 
sewage-influenced water has resulted in key findings 
which guide control operations, advocacy messaging, 
and potential solutions.

We plan to build on our legacy of research and leader-
ship in the next five years to reduce the resources 
necessary for Cx. quinquefasciatus abatement and 
advocate for community change.

Conduct basic and applied research, technological innovation, &
political advocacy to mitigate the impact of onsite wastewater 
treatment systems on West Nile virus vector populations.

•   Annually brief community leaders on the problem of 
     OWTS in St. Tammany Parish.
•   Develop and evaluate the onsite sewage monitoring 
     device to inform homeowners how to effectively 
     manage their OWTS.
•   Coordinate quarterly sewerage reform coalition 
     meetings of partner agencies and the wider community 
     to identify solutions and build political will for reform.
•   Research the relationship of rainfall with Cx. quinquef-
     asciatus abundance to document the potential for rain 
     to dilute sewage and allow the survivorship of mosqui-
     tofish predators by the end of 2024.
•   Attempt to publish the results several independent 
     studies focused on understanding the ecological 
     determinants of Cx. quinquefasciatus and sewage in 
     peer-reviewed journals by the end of 2023.
•   Publish the results of research focusing on the function-
     al impacts of OWTS repair or remediation on mosquito 
     production by the end of 2024.

Key Performance Indicators
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The current STPMAD building and campus limit the 
agency’s capacity to train its staff, perform modern 
laboratory practice, and to house the agency’s vehicu-
lar fleet. Since 2019, STPMAD has been planning and 
designing a new expanded facility. On hold since April 
2020, these plans are now set in motion with the 
purchase of the property of STPMAD’s existing building 
and expansion site on October 14, 2021. Construction 
of the new facility is set to begin in 2022.

Build laboratory and training capacity within the STPMAD 
campus to enhance operations efficiency.

•   Award a public bid for construction of the new facility 
     and begin construction in 2022.
•   Finish construction of the new facility in 2023.
•   Evaluate new laboratory practices such as arboviral 
     diagnostics, water quality, and insecticide resistance 
     testing for application within STPMAD operations and 
     as a testing center for other entities.

Key Performance Indicators
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STPMAD  EMPLOYEE  SPOTLIGHT
Earnest Jones - Larvicider - 31 years of service
Tell me about your background with Mosquito Abatement? I started as a 
Night Driver the summer of 1991. We were still at the old office on Terrace 
Avenue at that time, and we had a great crew. Honestly, in my whole time here, 
we have always had a good team that is easy to work with. During the day I drove 
a school bus, and in between my routes I would drive a concrete truck. When I 
retired from the School Board last year, I moved to the larvicider position on the 
daytime crew. 

How would you describe your role with Mosquito Abatement? When 
people ask me what are you doing – I tell them we are taking care of you by killing 
these baby mosquitoes. I treat all of the septic ditches in the Lacombe area, 
because we are trying to control the southern house mosquito - the mosquito 
that carries the most West Nile virus.

What does a typical day look like for you? Sometimes we start our day with 
a morning meeting. Then we hit the road to start treating ditches. Each larvicider 
has assigned zones that they treat each week. Each day you start right where you 
left off the day before. The biologist for my zone, Richard, will call me periodically 
to say I need to focus on this area or hotspot that needs to be treated.

What do you consider your biggest accomplishment – either personal or 
professional? Hands down – my kids, my family. My wife Tracey and I have two 
sons, two daughters and eight grandkids. They are all doing well in life and that 
makes me really proud. There were a lot of things people said I wasn’t going to be 
able to do, but I just put in the time and did the work. I missed a lot over the years 
because I was always working, but it paid off. Now, I spend my spare time watch-
ing the grandkids play rec ball and spending time with them. And resting. This is 
my first time to have a little break. I’m finally getting some time to rest.



A lengthy comprehensive process preceded this strategic 
plan. Staff, supervisor, and commissioner polls and 
wide-ranging discussions focused the effort to arrive at 
these strategic objectives and specific plan to achieve them. 
The details below describe how we arrived at this plan.

Commissioner A.J. Englande suggested that management 
perform a strengths, weaknesses, opportunities, and 
threats (SWOT) analysis. We first surveyed the STPMAD staff 
to understand their perspective on what they think the 
agency does well and might do better.

Next each member of the STPMAD supervisor group provid-
ed a detailed report of their department as well as  the 
agency’s strengths, weaknesses, opportunities, and threats. 
Detailed discussions of each supervisor’s perspective 
frequently resulted in additional items that no one had 
considered. We then finalized a SWOT analysis report and 
summarized it below (see Figure 1 below).

Next department supervisors considered the following 
questions and wrote individual reports to provide perspec-
tive on the following questions:

The Planning Process

1. Where should we target more mosquito specific 
     research for more informed targeted control?
2.  How do we conduct each core service better? More 
     efficiently (more/better data for lower costs)…
3.  How do we create a better (safer, healthier, fulfilling, 
     and supportive) workplace for our team?
4.  How do we create this workplace within the bounds of 
     reasonableness for a public agency?

Each department’s report initiated a review and discussion 
among the supervisor group. Just as before with the SWOT 
analysis, we uncovered many additional items that were 
not previously mentioned resulting from these in-depth 
discussions. A finalized department-specific five-year plan 
resulted from this effort. At the urging of Commissioner A.J. 
Englande, performance indicators were added to this plan.

Finally, agency-wide strategic objectives emerged from this 
process. A draft five-year strategic plan was brought to the 
supervisors for comment and edits, prior to review and 
adoption by the STPMAD Board of Commissioners.

Figure 1. Summarized SWOT analysis.

•  Responsive service to public
•  Science-based operations
•  Commitment to improvement is core value
•  Professionalism
•  Skilled competent staff

•  Predictive modeling of mosquitoes
•  Sewage advocacy for community change
•  Leverage helicopter for operations
•  Expand GIS skills for operations efficiency
•  Quicker turnaround of testing for arboviruses

•  Too few people “wearing too many hats”
•  Public agency compliance inefficiencies
•  Skill positions are difficult to hire
•  Staff professional development and fulfillment
•  Public perception can quickly turn

•  Backlash against science --insecticides, GMOs
•  COVID-19 or other pandemic threats to staff
•  Cybersecurity
•  Impacts to non-target organisms
•  Lack of public trust in government

Strengths Weakness

ThreatsOpportunities



None of the 533 pools of mosquitoes, tested from specimens collected 
during the 1st Quarter, were positive for West Nile virus (WNV). Adult mosqui-
toes 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 12,996 mosquitoes were collected and tested for WNV 
during the 1st Quarter across St. Tammany Parish. Culex salinarius, a 
secondary WNV vector, accounted for 38.2% of mosquitoes submitted for 
virus testing. Culex quinquefasciatus, our primary WNV vector, consisted of 
25.5% of the mosquitoes collected and tested for WNV.  

The Louisiana Department of Health has reported zero human cases of 
West Nile neuro-invasive disease year-to-date in St. Tammany.

First Quarter Arbovirus Report

Q1 MOSQUITO CONTROL STATS
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10,084 acres treated by ground

707 miles of ditch treated with larvicide

124 trap sites parishwide

52 property inspections completed

31 larvicide resistance bioassays

43 adulticide resistance topical bioassays

13 adulticide resistance enzyme tests

3 other larvicide trials

IN THE FIELD

IN THE LAB



Average mosquitoes per trap night

Five-Year Historical Avg.
2022 Culex quinquefasciatus
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How Bad are the Mosquitoes?

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 

southern house 
mosquito.

The southern 
house mosquito

Common name:

A serious pest 
that is produced in 
fresh to brackish 

marshes. It frequently bites 
large mammals (including 
people) and birds. Consid-

ered an important 
secondary WNV vector.

The brackish 
marsh mosquito

Common name:

3,597
Cx. quinquefasciatus

trapped in Q1

5,461
Cx. salinarus trapped 

in Q1

24
# of different species 

found in Q1

CDC Weeks
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CDC Weeks

Culex quinquefasciatus

Culex salinarius

Top 5 Species Trapped in Q1

4,000 5,000

18,132
Total mosquitoes trapped in Q1

6,0003,0002,0001,0000
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Five-Year Historical Avg.
2022 Culex salinarius

**Zero values represent no trap data

Culex salinarius

Culex quinquefasciatus

Aedes vexans

Anopheles crucians

Culex erraticus  

Average mosquitoes per trap night

**Zero values represent no trap data




