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From the Director:

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

2019
Mosquito Abatement Pilot Brandon 
Campbell preparing for a spray mission. 
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On the cover: Helicopter flying first larvicide 
mission in May over the Covington neighbor-
hood, Tammany Hills.

The year 2019 (and therefore the decade) is done. Where 2018 saw primarily a 
digital transformation at our office, the final year of the decade saw dramatic 
improvements in our ability to research the efficacy and target specificity of our 
control operations. Given our mission, obligations to operate spray trucks and 
planes are obvious, but we also have a responsibility to better hone our opera-
tions to have more efficient impacts on mosquitoes and lessen impacts on 
non-target organisms. As I see it, there were four significant accomplishments 
by our team this year: 

1. The evaluation of helicopter-based applications of mosquito insecticides.
2. The development of new protocols to better quantify insecticide resistance 

in mosquitoes.
3. A greater understanding of the complex ecology of one of our most 

pestiferous mosquitoes of late fall -- Mansonia titillans and Mansonia dyari.
4. A transformation of our communications strategy to enhance transparent
    and responsive public service.

The following pages of this report will highlight these four accomplishments 
while reviewing many of our other ongoing projects. Though these accomplish-
ments are noteworthy, I am most proud of the coordination among our research 
and operations teams to evaluate and implement operational changes. 

A quick list of the innovations the coming decade may bring include operational 
use of drones, electric vehicles, genetically modified mosquitoes, and inter-
net-monitored mosquito traps. These  innovations may revolutionize our opera-
tions, but the new decade will certainly bring new challenges. The 2000’s brought 
West Nile virus. The 20-teens brought Zika virus. What mosquito pathogen will 
emerge in the 2020s? And how will climate change impact mosquito distribu-
tions in years to come? 

The one thing more important than our individual accomplishments from 2019 
is the institutional capacity to implement future innovations while addressing 
challenges. The number of spray trucks or airplanes are a measure of capacity in 
mosquito abatement, but trucks and airplanes don’t get you very far when you 
don’t have trained capable employees. Our capacity is measured by the work 
ethic and ingenuity of the professionals that inspect mosquito larvae in 
sewage-polluted ditches during the 95°F summer months. The faces of our 
employees in this report are the capacity that will pay dividends in the health of 
our community and environment for decades to come.

Yours in health,

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

Improving Safety
Employees were required to attend 
monthly meetings that included saftey 
training.  Employees also used the 
Louisiana Workers’ Compensation 
Corporation’s training trailer to 
complete an additional 342 training 
courses in March, 2019.  This represents 
147 man hours of training at a value of 
$10,250 at no cost to the District.

Service Requests
Mosquito Abatement Field Biologists 
completed a total of 640 service 
requests from across St. Tammany 
Parish in 2019. With the redevelop-
ment of the new website, stpmad.org,  
a new online service request form was 
added to the site making it easier for 
residents to report a mosquito 
problem or request services.
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2019 Expenditures
The combination of workplace modernizations, lower mosquito abundance, and reduced arbovirus 
activity has resulted in a second consecutive year of operating expenses that were lower than anticipat-
ed. As a result of having almost $600,000 of expenses lower than revenue in 2018, the Board of Commis-
sioners decided to reduce the millage from 4.2 to 3.9 mills for the 2019 collection of 2020 operating 
expenses. 2019 operating expenses of $6.7 million were $1.4 million lower than total revenue. As a 
result, we are in the fortunate position of considering lowering the millage for 2020 collections. To view 
our 2019 Treasurer’s Report visit https://stpmad.org/monthly-reports. 

Financial Report

Millage
reduced from

4.2 to 3.9

$1.4 million
lower than

total revenue
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Figure 4. Map of arbovirus infected mosquitoes found in 
St. Tammany Parish in 2019.

Up to 100 mosquitoes are 
grouped into “pools” for 

arbovirus testing. 

2019 Expenditures

We evaluated over 30 new trap sites between April and 
October as potential replacements for our least-perform-
ing traps. What does least-performing mean? The trap 
sites that were consistently in the bottom 20% of trigger-
ing a spray event based upon our spray thresholds. As a 
result of many months of trapping at various sites within 
over a dozen different zones, 9 trap sites were replaced at  
productive sites, 6 sites were found to be unlikely to have 
a more representative alternative, and 5 sites remain to 
be tested in 2020. We do not want all zones to trigger 
spray events all the time, but we do want to make sure 
that all corners of the parish receive equal representation 
when it comes to our spray decision making.

For the year, 43 of 4,227 (1%) pools of mosquitoes, tested 
positive for West Nile virus (WNV) infection. West Nile virus 
in 2019 was less active than in 2018 when 66 pools (of 
4,699) tested positive.  The Louisiana Department of 
Health reported only two human cases of WNV during 
2019 compared to the ten reported in 2018 in St. Tam-
many. Despite a lower WNV season, other arboviruses 
were more active than in most years. A single pool of 
mosquitoes tested positive for St. Louis encephalitis virus 
(SLE) and two pools tested positive for Eastern equine 
encephalitis virus (EEE). All indicators of arbovirus activity 
had ceased with the final isolation of EEE in late October. 
Adult mosquitoes are collected using a variety of devices 
and tested in pools (or groups) via RT-PCR, by the Louisi-
ana Arbovirus Disease Diagnostic Laboratory (LADDL) in 
Baton Rouge. 

A total of 149,691 mosquitoes were collected and tested 
for arbovirus in 2019 across St. Tammany Parish.  Popu-
lations of the secondary WNV vector, Culex salinarius, 
consisted of 40.6% of the mosquitoes collected and 
tested for WNV.  Culex quinquefasciatus, the primary WNV 
vector, accounted for 30.2% of mosquitoes submitted for 
virus testing.  

Trap Locations Adjusted
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9,820
linear miles of septic

ditches treated in 2019

1,133
# of truck spray missions

in the 2019

1,110,571
acres 

treated 
aerially

# of aerial spray
missions in 2019

59

1.01 million
acres treated by ground

acres treated by
helicopter with adulticide

40,960
acres treated by 

helicopter with larvicide

# of helicopter spray 
missions in 2019

8
8
 adulticide

larvicide

Helicopter Incorporated as New Tool 
In 2019, the District contracted with Black Star Helicopters, LLC to 
provide rotary wing services for the purpose of targeted adulti-
ciding, wide area urban larviciding, and marsh larviciding.  Approxi-
mately 43,600 acres of St. Tammany Parish were treated by helicop-
ter between April and October.  The larvicide used in the urban and 
marshy areas is a biological agent using the bacteria Bacillus thuring-
iensis israelensis.  The purpose of treating by air in urban areas was 
to achieve control of mosquito larvae in inaccessible containers and 
cryptic habitats in backyards.  Ditches in these areas would also be 
exposed to larvicide.  We did observe control in containers, but 
ditches were less favorable.  A granular form of the same product 
achieved positive results in the marsh.  

The helicopter adulticided with Dibrom, the same product used by 
airplane.  The helicopter was used to adulticide more specific areas 
near West Nile virus activity and high trap counts.  The helicopter 
performed on par with the airplane but is capable of treating many 
more targeted areas.  The helicopter is able to treat areas as small 
as a few acres up to 5,000 acres in a mission, whereas the airplane 
typically treats 20,000 acres per mission.

2,603

Updating Mosquito Thresholds for Spray Decisions 
Mosquito spray decisions are based on thresholds set for trap counts of medically 
important species, nuisance species, service requests, landing counts, and West Nile 
virus activity.  Each year these thresholds are adjusted based on changes to the 
historical trap data, mosquito activity, and improved analytics. As the database 
expands, the threshold system will become more refined.  Having a defined thresh-
old system in place allows for more informed spray decisions based on abundance 
data and disease risk. Once a threshold has been triggered, that zone is then 
eligible for a spray mission to be scheduled for the area. If the zone has been treat-
ed recently and is not within the retreatment interval window, the area will be priori-
tized for the first eligible date. Arboviral activity is given priority scheduling. 

Many residents are under the mistaken impression that we spray on a set schedule. 
Spray decisions are made daily based on data collected in the field. Traps are set at 
approximately 100 locations across St. Tammany Parish each week, landing rates 
are taken each day at over 100 sites, and service requests are responded to 
promptly. This data is measured against our threshold system to determine the 
nightly schedule.  
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Research
Water Quality Study
We continued our collaboration with the Lake Pontchartrain Basin Foundation examin-
ing the effect of homeowner sewage system remediation on mosquito production. We 
surveyed sewage-contaminated rainwater ditches at over 150 residences within the 
Ponchitolawa Basin for mosquito and mosquitofish presence. While there, we collected 
water quality measurements and performed an inspection of the homeowner’s sewage 
system. As expected, there was a negative relationship between mosquito and mosqui-
tofish presence. Additionally, we discovered a negative relationship between mosquito-
fish and dissolved solids, an indicator of pollution. We hypothesized that fish emigrate as 
dissolved solids increase in contaminated ditches, and newly fish-free environments are 
exploited by mosquitoes. We will complete our collaboration in 2020 by evaluating adult 
and larval abundance at remediated residences.

Insecticide Resistance
Our primary larvicides retained effectiveness against Culex quinquefasciatus in 2019, with 
no indication of larvicide resistance. However, Cx. quinquefasciatus has developed resis-
tance to adulticides currently in use, as indicated in-house by topical bioassays and 
esterase assays, and off-site by genetic tests performed by the USDA. In combination, 
these tests indicate potentially-operationally relevant resistance to the pyrethroids 
resmethrin (Scourge) and phenothrin (Duet), but only minimal resistance to the organo-
phosphate naled (Dibrom). We are investigating alternative adulticides, including 
deltamethrin and malathion, for rotational use in 2020. 

Mansonia Ecology
Larval Mansonia spp. are challenging to find and control thanks to their ability to attach 
to aquatic plant roots using modified siphons. We discovered these species at three sites 
this year: in a Madisonville marsh, at Fontainebleau State Park, and in Lake Pontchartrain 
in the Mandeville area. After many tests, we concluded that these species appear to use 
water hyacinth (Eichhornia crassipes) as their host plant. While most larvicides were effec-
tive against these species in lab trials, no formulation of Bti was effective in the field. B. 
sphaericus showed promising results, and will be further evaluated in 2020.

Avian Surveillance 
During 2019, our avian biologist Matt Duckworth caught wild birds at study sites using 
mist-nets. Birds were banded for identification and a biological sample was obtained to 
determine if West Nile virus was present.  In conjunction, mosquitoes were aspirated at 
sites to determine feeding preference and how it changes seasonally. We conducted 
avian point counts to estimate how many potential hosts are present in each community, 
which will aid in our understanding of transmission of viruses such as West Nile. After 
analysis, this data may increase the accuracy of a predictive transmission model for WNV.
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Information Technology
Significant improvements to our digital infrastructure, software, 
and Information Technology personnel have allowed us to 
continue our momentum in creating a modern and efficient 
workplace. Our first advancement was the full adoption of an 
enterprise geographic information system (GIS) by our field and 
lab teams.  This system, called FieldSeeker, allows the real-time 
transfer of field mosquito data and work activity among agency 
administration and the laboratory. 

The hiring of our new full-time IT specialist, Weber Janssen, has 
proven to be a boon to our efficiency as his skills go far beyond 
desktop PC and server maintenance/troubleshooting. Weber 
has demonstrated proficiency in the design and operation of 
novel equipment on the agency’s 3D printer, and is designing 
custom internet connected devices such as cameras that can 
capture mosquitoes and birds on video using mobile computer platforms such as Raspberry Pi.

Contract positions for GIS and computer programming were offered to GIS consultant Carlos Stich and computer 
programmer Sumanth Vissamsetty. These consultants are working on redefining mosquito spray and surveillance zones 
and automating weather reporting and treatment decisions based on mosquito surveillance data. GIS and computer 
programming are increasingly important to enhanced efficiencies in mosquito abatement.

Community Outreach
The communications strategy for Mosquito Abatement shifted focus at the 
start of 2019. Several changes were made to ensure that we are better able to 
engage and connect with residents. The agency went through a rebranding 
process which included a redesign of the website with new tools from an 
online spray schedule to a service request form. The site makes it easier to do 
business with STPMAD and improves our ability to serve St. Tammany. 

A Facebook page was launched in early March of 2019, giving Mosquito Abate-
ment a direct line of communication with the community and the ability to 
directly answer questions and concerns from residents. The social media 
platform allows us to better communicate disease risk and the challenges we 
face in combatting mosquito abundance. 

There was a significant public outreach push in early May to promote the new 
helicopter program. This was to ensure that residents were informed of what 
to expect and why we were incorporating it into our operations.      

Outreach and Media Coordinator Jennifer Bushnell presented the new chang-
es implemented this year at the Louisiana Mosquito Control Association 
Annual Meeting and received the Stephen T. Mayor Operational Award.  

Weber Janssen updating operational software in Night Driver truck.



Mosquito Abundance for all Species in 2019:
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How Bad are the Mosquitoes?
Culex quinquefasciatus

Culex salinarius

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.

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. Considered an 
important secondary 

WNV vector.

The brackish 
marsh mosquito

Common name:

75,567
# of Cx. quinquefasciatus  

trapped in 2019

179,365
# of Cx. salinarius 
trapped in 2019

14%
of all mosquitoes 
trapped in 2019 

were Cx. quinquefasciatus

34%
of all mosquitoes 
trapped in 2019 

were Cx. salinarius

Figure 1

Figure 2

62512 Airport Road
Building 23
Slidell, La 70460
985.643.5050

We evaluated over 30 new trap sites between April and 
October as potential replacements for our least-perform-
ing traps. What does least-performing mean? The trap 
sites that were consistently in the bottom 20% of trigger-
ing a spray event based upon our spray thresholds. As a 
result of many months of trapping at various sites within 
over a dozen different zones, 9 trap sites were replaced at  
productive sites, 6 sites were found to be unlikely to have 
a more representative alternative, and 5 sites remain to 
be tested in 2020. We do not want all zones to trigger 
spray events all the time, but we do want to make sure 
that all corners of the parish receive equal representation 
when it comes to our spray decision making.

37
# of different species 

found in 2019

525,262
total mosquitoes trapped in 2019

Avg. 2017-2018 Cx. salinarius abundance 
2019 Cx. salinarius abundance 

Avg. 2017-2018 Historical CPQ abundance 

2019 Cx. quinquefasciatus abundance 

Avg. 2017-2018 all species

2019 all mosquito species 


