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1. INTRODUCTION 

 

The quality of life for residents of Kanata North has been impacted by significant populations of “nuisance” 

mosquitoes. Kanata North Ward is surrounded by major wetlands that contain a great biodiversity. Among 

this diversity more than 44 mosquito species are well established in the catchment basin and some of 

those are exotic and invasive. The high water table and the flat topography create a haven for mosquito 

reproduction and favour the creation of large mosquito development sites, many of which remain flooded 

throughout the season. For this reason, GDG Environnement (GDG) was contracted by the City of Ottawa 

to control spring and summer mosquito larvae through the application of a biological larvicide in the 

Kanata North Ward. The surface area of the treatment zone (Figure 1.1) is approximately 5,968 hectares 

(ha) to protect an area of 1825 hectares. The work and treatment was executed by GDG Canada which is 

a full subsidiary of GDG Environnement. 

 

The biological mosquito control program (BMCP) uses a two biological larvicides called Bacillus 

thuringiensis israelensis (Bti) and Bacillus sphaericus (Bs).  Bti is applied in the spring to control snow melt 

mosquitoes and throughout the summer to control floodwater mosquitoes whereas Bs is applied in the 

spring to specific cattail marshes to control Coquillettidia perturbans, an aggressive human bitter that 

develop in cattail marshes. The applications of Bti and Bs are carried out by helicopter and by ground 

equipment. Mosquitoes establish their larval development sites in environments containing stagnant 

waters, such as wetlands, marshes, bogs, flood plains, poorly drained forests, ditches, etc. Certain species 

prefer temporary environments (rainfall dependent) while others prefer permanent sites (existing 

throughout the seasons). Some species have many generations per season (multivoltine) while others 

have only one generation (univoltine). In addition, of the approximately 44 species found in the area, 

some are a nuisance to the residents. Because of these factors it is essential to analyze the mosquito 

species composition of the area as well as categorize the different habitat types.  

This report will outline the operational activities and analysis of mosquito surveillance during the 2016 

program. 
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 Figure 1.1 Treatment area in Kanata North  
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1.1 KANATA NORTH PROJECT HISTORY 

GDG has operated in the Kanata North Ward since the inception of the City of Ottawa’s West Nile virus 

(WNv) program in 2003. As service provider for the City of Ottawa’s WNv program, GDG has become very 

familiar with the increasing nuisance mosquito situation in Kanata North. For the past few years GDG and 

Ottawa public health (OPH) have been fielding phone calls from citizens located in the Kanata North Ward 

concerning nuisance caused by mosquitoes. 

 

Under the West Nile virus contract, monitoring of mosquitoes has demonstrated that these nuisance 

mosquitoes are not efficient vectors for WNv, but will still seek a blood meal from humans. These nuisance 

mosquitoes do prevent the residents from enjoying their own backyard and the outdoors of their own 

community. To gain further insight of the nuisance situation, GDG conducted, at its own cost, an 

entomological study in the Morgan’s Grant, Kanata lakes and Beaver pond areas of Kanata North Ward 

on the mosquito population composition and dynamics. 

 

This study was carried out in 2014 and 2015 enabling GDG to acquire a better understanding of the 

development sites in the surrounding areas, allowing us to determine the sources of the mosquito 

nuisance. Trapping and monitoring was performed by GDG for Mosquito population and species 

identification including larval and adult mosquito surveillance and development site mapping around and 

in Kanata North Ward. The objective of this trapping and monitoring was to identify the realistic 

requirements of a program which will have a real and noticeable impact on the quality of life for the 

residents and visitors while maintaining the ecological integrity of the area. Larval sampling has provided 

insight into the spatial and temporal distribution of nuisance mosquito development sites.  

 

The entomological results of the trapping and monitoring conducted in Kanata North area, demonstrated 

that the major cause of nuisance stemmed from the species Ochlerotatus (Oc) stimulans, Oc. provocans, 

Ochlerotatus excrusians, Oc. trivitatus, Oc. japonicus, Aedes (A) vexans and Coquillettidia perturbans 

(CQP).  

 

During our spring survey, the larval sampling results revealed the presence of Oc. stimulans, Oc. 

provocans, Oc. absseratus and Oc. excrusians across the territory in April. These are three species of 
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mosquito that are aggressive human biters that emerge after snowmelt in non-permanent and permanent 

standing water sites. They have one generation per season, their eggs will hatch in temporary standing 

water caused by spring snow melt or where the Carp River overflows its banks. The eggs will only hatch in 

the spring as they must go through a dry period followed by a freezing period before hatching. Hatching 

is triggered by immersion in water followed by a drop in dissolved oxygen levels. Once eggs have hatched, 

larvae will emerge. 

 

During our summer survey, the larval sampling results revealed the presence of Oc. trivittatus, A. vexans 

and Oc. japonicus, three human biters that emerge following large rainfall events. They have many 

generations per summer depending on rainfall frequency. The eggs will only hatch as they must go 

through a dry period followed by a flood period. While Oc. japonicus emerge from artificial sites (tires, 

gutter, tarpaulin, etc.), Oc. trivittatus emerge from overflow river banks and A. vexans grows in ground 

depressions that have been flooded by rain.   

 

Kanata North is surrounded by many types of wetlands that contain cattail marsh, one of the most 

dominant wetland is the in the South March Hilghlands Conservation Forest, the Kizell pond and the 

Beaver pond areas. The cattail marshes are very favourable sites for Coquillettidia perturbans (CQP) 

development. These mosquitoes overwinter as larvae attached to the roots of cattail plants. CQP has a 

very unique life cycle and are the only species of mosquitoes that overwinter as larvae. This specie only 

has one generation per summer and emerges as adult mosquitoes in late June and early July. Active mostly 

late in the evening they are very aggressive biters and are a very noticeable nuisance.  

 

The key to a successful program is monitoring larval development stages and sequencing the treatments 

based on the larval surveillance data results. The biological larvicide (Bacillus thuringiensis israelensis – Bti 

and Bacillus sphaericus - Bs) application is carried out by helicopter and by ground teams.  
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2. THE BTI PRODUCTS USED AND THEIR EXCEPTIONAL QUALITIES 

To control mosquitoes, GDG uses a biological insecticide called Bacillus thuringiensis subsp. israelensis 

(Bti).  This bacteria is unique in that it is toxic only to the larval stages of dipteran insects such as 

mosquitoes and blackflies. It has little to no impact on other types of insects, amphibians, fish or wildlife. 

The active ingredient in Bti is a small diamond shaped protein crystal that is produced by the fermentation 

of the bacterium. This bacterium occurs naturally in the soil and is not the result of genetic manipulation.   

 

Mosquito larvae are known as filter feeders, and when the larvae filter water to find food, the Bti is 

ingested.  These crystal shaped proteins become toxic only when the Bti enters the insect’s gut. At this 

point, the Bti crystals react in the high pH level of the gut and the gut wall is perforated. The contents of 

the gut spills into the body cavity and death occurs rapidly, usually within a few hours.   

 

The Bti formulations used in our biological control programs are manufactured by Valent BioSciences.  It 

comes in two forms; a water based liquid and a granular product that uses corn cob granules as a 

carrier. The liquid VectoBac® formulation is used to control mosquito larvae in many circumstances and it 

can also be used to control black flies when it is applied to small streams where the larvae develop. The 

granular formulation of VectoBac® is applied to standing water; it floats for a short while, releasing the 

Bti product dose to the mosquito larvae which feed near the surface.  

 

Most applications are made from the ground with trained and licensed field technicians equipped with 

backpack sprayers. Larger areas or harder to reach sites are more efficiently treated by our aerial support 

team. VectoBac® formulations may be applied several times during the spring and summer to control 

successive generations and species of mosquitoes as they emerge at various periods throughout the year, 

from early spring until first frost.   

 

Over the years VectoBac®  has proven to be a quality product that provides consistent cost-effective 

results; it is the biological insecticide now used throughout the world to control the mosquito species that 

can carry harmful and debilitating diseases such as West Nile Virus, Encephalitis, Chikungunya, Dengue 

Fever and more recently Zika Virus. In fact VectoBac® formulation was the first microbial larvicide to be 
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recognized and approved by the World Health Organization and throughout North America, many public 

health agencies rely upon VectoBac® Bti to control mosquitoes that can transmit the West Nile Virus. 

 

The following are some of the key characteristics and quality features of the VectoBac® products: 

 For over 25 years, the VectoBac® products were selected by worldwide researchers for all their 

scientific research; 

 The commercial production of VectoBac® products are prepared with the same high standards 

as those for medical products made for human consumption; 

 The liquid formulation of VectoBac® is the only one that has been specifically developed for the 

control of black fly species; 

 Each production batch of VectoBac® is subject to laboratory testing and larval mortality; 

 VectoBac® is the only effective biological product recognized by government authorities for help 

in the fight against diseases transmitted by mosquitoes; 

 The very high standards of production of this larvicide help ensure that this larvicide is a reliable 

and safe product for the environment. 

 

Here in Canada, residents of the many communities that conduct have a biological nuisance mosquito 

control program (BNMCP) can now fully enjoy the outdoors and experience a better quality of life.   
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3. GDG KNOWLEDGE  

GDG Environnement has 34 years of continuous operation on surveillance and control technologies for 

biting flies. The company was founded in 1980 focusing on the biological control of mosquitoes and black 

flies. GDG pioneered the concept of biological control of biting flies in Canada to improve the quality of 

life for millions of Canadian citizens. The initial biological “nuisance control” business segment has 

expanded to the point where GDG now operates over 50 successful municipal nuisance control programs 

annually, representing 825 executed contracts. 

 

Establishing Best Practices protocols through the years has enabled GDG to stand out as the Canadian 

leader in this field. We operate in municipalities across Quebec, New Brunswick, Labrador and Ontario. 

GDG is also intensely involved in the surveillance and prevention of West Nile virus (WNv) both in Quebec 

and Ontario. Overall, all operational decisions are to be taken by the GDG experts supervising every biting 

fly program and research projects. Our turnkey service capabilities sets us apart from our competition as 

we own and can supply all the resources required to support our activities, including entomological 

knowledge, surveillance, aerial application, and laboratory services. GDG does not rely upon external 

subcontractors to deliver our expertise and services to Kanata North Ward. This means that we are able 

to respond quickly and effectively. The following are some of the key components to our turnkey service 

for this contract. 

3.1 GDG LABORATORY 

GDG has a laboratory as an internal division equipped with state-of-the-art instruments that are dedicated 

to the identification of mosquito and black fly species for most of our BNMCP as well as virus detection. 

Each season, we have requests to detect West Nile virus (WNv) and Eastern Equine Encephalitis (EEE) in 

mosquitoes.  

 

 Complete scientific documentation on the biology and taxonomy of mosquito species in 

Ontario and a reference collection of immature and adult mosquito species for confirming 

identifications; 

 Internal and proprietary identification keys.  
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We have a Gold Standard certification from the National Microbiology Laboratory (Viral Zoonoses) of 

Health Canada confirming efficacy and efficiency of our processes. The following are a few key 

components:  

 Specific rooms are assigned to all stages of the mosquito sample processing, ensuring 

efficiency and minimizing risks of contamination or interference;  

 The cold chain is followed throughout the process of mosquito identification and viral 

detection. 

 

Our laboratory receives around 1,000,000 mosquitoes annually of which over 400,000 are identified to 

species and 8,000 are tested by real-time RT-PCR. The Reverse Transcriptase-Polymerase Chain Reaction 

(RT-PCR) process is performed using the state-of-the-art StepOnePlus real-time RT-PCR (Life 

Technologies), characterized by a high throughput and an extensive set of calibration and statistical 

validation tools. 

 

Figure 3.1 GDG biomolecular and taxonomy laboratory 

Larvicide quality is verified by bioassays in our laboratory when required. These bioassays are done both 

in the laboratory and in the field. We use bioassays to confirm and determine the optimal dose for a new 

batch of product identified by a unique lot number. All field staff is required to use the appropriate dosage; 

field reports are verified daily to ensure that the proper dosage was used for the recorded lot number.  

 

Our years of experience have led us to conduct our own laboratory bioassays; these bioassays support 

and optimize our methodologies in the field allowing us to obtain mortality levels of 100%. GDG is the 

only company capable of conducting independent laboratory bioassays on all products used prior to the 
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start of operations. Following all governing guidelines and norms, our bioassays provide information to 

the program coordinator and indicate the optimal dosage to be used to assure the efficiency of the field 

work.  

 

3.1.1 GDG Aviation 

GDG Aviation was founded in 1997 and is a full subsidiary of GDG Environnement. It was created with the 

ultimate goal to have its fleet fully dedicated to support the ground operations of a nuisance program. 

GDG Aviation has a fleet of 5 aircraft composed of 3 helicopters and 2 airplanes. They are responsible in 

supplying every component required in an aerial application for a biological mosquito control program. 

Our well experience pilots provide precision applications during our aerial application. Our aerial support 

team is completely mobile and licensed to operate in all Canadian provinces. The support team are 

responsible for the following activities: 

 

 Data monitoring 

 Daily quantities of product applied 

 Mapping of treatments 

 Flight path data 

 Equipment calibration 

 

All aircraft are equipped with a specialized and highly precise navigations system called AG-NAV Global 

positioning system (GPS). Our aircraft are also equipped with a calibrated dispersal system specialized for 

the application of the Bti and Bacillus sphaericus (Bsph) larvicides required for biological control programs 

of biting flies. For example, to ensure high precision in aerial treatments, our Bell 206B helicopter is 

equipped with an aerial Isolair spreading system for the granular application of Bti and Bsph (Figure 3.2). 
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Having our dedicated aircraft fleet allows us to validate quickly and daily our flight lines data for optimal 

treatment effectiveness. The following Figure depicts the flight lines produced by the AG-NAV GPS 

navigation system. 

 

 

 

 

 

 

 

 

Figure 3.2 Bell helicopter equipped with specialized granular spreading system. 
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Figure 3.3 Flight lines of mosquito treatment in Kanata North completed by GDG Aviation 

Transport Canada requires GDG Aviation to produce a maintenance log for each of its aircraft. This 

maintenance schedule is submitted to Transport Canada for approval. As well, Transport Canada conducts 

regulatory inspections and conducts a complete audit. These audits include verification of all documents, 

such as operating licenses, permits of personnel, operational procedures, pilot log books and aircraft 

maintenance logs to name a few. 

 

3.1.2 GDG Canada Inc. 

GDG Canada Inc. was founded in 2015 and is a full subsidiary of GDG Environnement. GDG Canada Inc. 

was created to answer the growing request for mosquito control programs in Ontario with over 40 

employees dedicated to operations in Ontario. Based in Ottawa, GDG Canada has specialized resources in 

mosquito ground treatments. They are responsible for the training of staff, execution of ground 



   

12 
Ottawa - Kanata North Ward - Biological nuisance mosquito control GDG 2016 

 

 


 2016 GDG Environnement - All rights reserved. This document is protected by international copyright laws.   
Full or partial reproduction of this document, for any other purposes, is forbidden without the prior written permission of GDG Environnement. 

operations from monitoring to larviciding applications as well as client reporting.  GDG Canada works in 

unity with GDG Environnement, sharing knowledge from the field, working together to attain the 

objective of each contract. 

 

3.2 GDG CORE TEAM 

The GDG core team consists of university educated and trained specialists with many years of experience 

within the company. These specialists supervise field technicians and laboratory personnel. In peak season 

our response team reaches nearly two hundred (200) employees. These resources are recruited in January 

of each year. The return rate of managing employees such as coordinators and project managers is nearly 

80%, demonstrating a sign of good management and reliable expertise for the execution of our work.  

 

As part of our quality process, we train between 150 to 200 field technicians yearly. The training sessions 

are required in order for our technicians to perform the treatments in the field and carry out assigned 

duties. Our technicians are supervised by project managers with extensive backgrounds in GIS, biology 

and entomology.  

 

Key personnel are involved in a number of committees and development projects, and participate yearly 

in a number of conferences. Moreover, GDG is certified by the provincial government to train their 

employees and their staff with theoretical and practical courses on the control of biting flies. To this end, 

our teammates and coordinators must attend, annually, a basic training or an update to ensure the quality 

of our work. Our firm conducts 33 training modules which are spread through a three (3) and four (4) year 

process as the team members evolves through each nuisance program they execute. 

 

The team is highly specialized in the management of environmental problems related to biting flies. The 

firm has accumulated over 34 years of experience in this field. Our expertise is diverse and complementary 

ranging from taxonomy of mosquitoes and black flies, vector control, West Nile virus prevention programs 

in Ontario and Quebec, as well as project management and risk mapping analysis.  
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We are focused on enhancing our real-time management and analysis tools derived from GIS data in 

parallel with the development of optimized treatment plans. Dashboards have been developed to quicken 

data analysis, therefore providing tools to enhance the progression and efficacy of vector and nuisance 

control programs under varying scenarios.  

 

3.3 GDG QUALITY CONTROL PROCESS IN ACHIEVING ITS OPERATIONS 

GDG has established successful methodologies which support each step of the biological control program 

for nuisance mosquitoes. The following are key control activities to control mosquito larvae. 

 Planning of the nuisance control program for mosquitoes  

 Hiring of the personnel, training and certification   

 Permit request, notice of objection and resident vote   

 Field team installation and set-up  

 Monitoring and establishing treatment sites 

 Number of mosquito control treatments and mosquito larvae biology 

 Ground and Aerial applications schedules and protocols 

 Quality assurance control activities  

o Sweep net tests 

o Post-treatment larval surveillance 

 Report and meeting  

 Information technology (IT) support and GIS capabilities  

 

Our track record demonstrates our efficiency when we execute a biological control program for nuisance 

mosquitoes. In all respect, our methodology and mechanisms substantially exceed all levels of required 

compliances. 
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4. METHODOLOGY 

The 2016 program was undertaken in six phases and was conducted from April 15th to September 19th and 

resulted in 100% larval mortality where product was applied, however, not all productive sites were 

treated, since not all sites were mapped, this resulted in residual adult mosquito populations. This being 

the first year, new sites were being mapped on a weekly basis throughout the season in preparation for 

the 2017 season. 

 

 Nuisance tests and adult mosquito trapping were conducted weekly through the program and the results 

indicate a successful reduction in nuisance mosquitoes. All results from those tests are presented in 

section 7. 

4.1  MOECC PERMIT APPLICATION 

The first phase of the BNMCP is obtaining the necessary permits from the MOECC. This phase requires 

informing the public of the program, publishing a public notice in newspapers, requesting authorization 

to property owners for the application of larvicides to standing water located on private lands. Owners 

have the right to refuse access to their property, meaning some mosquito development sites can go 

untreated and may result in nuisance to neighbouring properties. 

Copies of public notifications are provided in the appendix 1. The permit’s terms details are presented at 

the section 6.1.2. 

4.2 CREATING MAPS  

The second phase of the project consists of identifying and outlining mosquito development sites by 

analyzing satellite imagery, reports and maps from previous years and, if required, sites visits. Once the 

maps are created they are printed out for our field teams, uploaded into our handheld GPS units, and 

used for analysis of planned verses actual in our GIS software. The maps also provide information to field 

crews on which private properties not to access.  
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4.3 SURVEILLANCE AND MONITORING 

The third phase consists of field visits to analyze and validate 

sites identified on the maps, to identify mosquito larvae 

species and growth stages in order to establish a treatment 

sequence (monitoring phase), to characterize all sites and 

define which ones are aerial treatment sites and/or ground 

treatment sites. Any surveillance and monitoring is provided 

by the field team and larvae species/stages identification 

is supported by our taxonomists.  

4.4 TREATMENTS 

The fourth phase is when treatments occur. The treatments are conducted by site sequence based on the 

larval surveillance data. This phase is executed by the ground team and the aerial team. Sites are either 

treated by ground crews or by helicopter depending on proximity to residences and size of the 

development sites. 

 

Figure 4.2 Ground application of Bti by a GDG technician 

Figure 4.1 Taxonomist identifying mosquitoes to 
species level 
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4.5 POST-TREATMENT MONITORING 

The fifth phase consists of post-treatment monitoring. Post-treatment monitoring verifies the efficacy of 

the larvicide application within 24 hours of the treatment to confirm 100% larval mortality. In this phase 

re-application plans are made if necessary until the objective of 100% larval mortality is achieved.  

4.6 TESTING AND VERIFICATION  

The sixth phase is testing and verification. Nuisance sweep tests were conducted on a weekly basis 

through the entire program. Nuisance sweep tests are done by the coordinator and assisted by an official 

from the City of Ottawa. GDGC has also installed 6 Center for Disease Control (CDC)  light traps on a weekly 

basis in order to capture mosquitoes and identify all species that fly in the protection zone.  CDC light 

traps are an industry standard in monitoring adult mosquito populations. They are baited with Carbon 

dioxide (CO2) (a known mosquito attractant) and an ultra violet light. The trap is installed overnight and 

specimens are sent to our lab for identification to species level.  

 

Surveillance and monitoring of development sites are also made during that phase.  

 

Results and details of each phase are presented in the following sections.  
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5. SURVEILLANCE AND MONITORING 

5.1 WEATHER 

GDGC compiled weather data to better track mosquito development trends in Kanata North area. 

Mosquito population size and species composition has been shown to be influenced by weather 

conditions such as rainfall and temperature. Based on our analysis of the weather data from the Kanata 

weather station, the 2016 season (April to September) can be summarized in the Tables 5.1 and 5.2:  

Table 5.1 Monthly total precipitation in Kanata North for 2016 

 

Table 5.2 Monthly temperatures in Kanata North for 2016 
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Table 5.1 shows a dry summer except for the month of August where large amounts of rainfall were 

recorded. From April to May, the snow melt caused poorly drained areas to be saturated with water, 

triggering favourable development sites for spring mosquito larvae. Field monitoring demonstrated the 

occurrence of spring species such as Oc. stimulans, Oc. provocans, Oc. absseratus and Oc. excrusians. June 

and July were fairly dry, monitoring of sites were conducted following rainfall events, several treatments 

were necessary to keep flood water mosquitoes under control. The large amounts of precipitation 

received in mid-August caused much flooding of stream corridors and depressed areas, causing a major 

hatch of Aedes vexans and Oc. trivittatus, both flood water species that develop following rainfall events, 

this required much effort to maintain the control of these two species.  

 

Table 5.2 shows that the month of April was cold for larvae development with temperatures below zero. 

Indeed, their development entered critical instar stages (2nd and 3rd instar) in early May. At this point, 

temperatures kept rising causing the mosquito spring hatch to occur causing mosquito larvae to develop 

quickly.  

 

Weather conditions are key factors to consider when planning a BNMCP. For example, large precipitation 

amounts will support larval development, snow cover will affect larval densities as the water from melting 

snow will influence the surface area of standing water sites.  

5.2 SURVEILLANCE AND MONITORING TIMELINE  

The first pre-treatment monitoring was completed on April 1st. Although there was still snow and ice, 

hatching had already begun. No larvae were found indicating that egg hatch hadn’t begun. Water 

temperature ranged from 0 to 10°C. Parts of Kanata had received up to 11 cm of snow between April 1st 

and 3rd. The cold temperatures and snow accumulation significantly slowed down larval development.  

 

The team arrived on April 13th. At this time the pre-treatment monitoring had shown that egg hatch had 

begun. First instar larvae and few second instar were found in the Kanata North areas where it was open 

water.  
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Always available, all of our ground personnel have a great knowledge of natural habitats, allowing us to 

characterize mosquito development and updating our mapping for treatments. They are in excellent 

physical condition and are very skillful with their equipment. Our ground crew performed systematic field 

surveys to identify temporary and permanent mosquito development sites. Development sites are found 

in areas such as peat-bogs, flooded forests, swamps, ruts, overflowing streams and ditches.  As well, to 

conduct the aerial treatment, the pilot and the aerial support technician were also on site. Moreover a 

senior supervisor was overseeing ground and aerial procedures from our head office. 

Figure 5.1 and 5.2 below show examples of mosquito development sites where surveillance and 

monitoring were performed. 

 

 

 

Figure 5.1 Examples of temporary mosquito development sites 

Figure 5.2 Examples of permanent mosquito development sites 
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On April 16th, the treatment area was monitored. At this time, hot spots were found in open areas where 

we found a majority of 2nd instar. In the colder areas, such as mix forests, 1st instar larvae were found 

indicating hatching was still ongoing in these habitats. 

 

Figure 5.3 shows the presence of mosquito larvae in standing water taken with a dipper; this is a standard 

larval assessment method. 

 

 

 

For the summer season surveillance was done every week by our team. The team were looking not only 

for new hatching larvae eggs as well a following with water levels on every mosquito development sites 

in the Kanata North treatment area. Water level variations indicate to our biologists where will be the 

most favourable sites for larvae development following a considerable rainfall.  

 

Figure 5.3 Observations of mosquito larvae in a dipper 
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6. MOSQUITO CONTROL PROGRAM 

Treatments took place when the majority of larvae were in their 2nd and 3rd instar. Our technicians also 

ensured that the larval egg hatch was complete before starting the treatment. The larvicide application is 

intended to improve the quality of life for local residents by reducing the number of mosquitoes in the 

treatment area, by controlling the spring mosquito larvae identified following snow melt and summer 

mosquito larvae identified following rainfall events. This is accomplished through a well-timed application 

of VectoBac Bti by air, using helicopters and by ground, using backpack style sprayers. A single application 

is usually sufficient to achieve 100% mortality of mosquito larvae in most of the treatment areas, with 

some small areas requiring a follow up treatment to achieve 100% larval mortality in the treated area. 

6.1 GROUND AND AERIAL TREATMENT 

Treatments applied using two formulations (liquid and granular) of the biological larvicide Bacillus 

thuringiensis var. israelensis (Bti): VectoBac 1200L and VectoBac 200G from Valent BioSciences 

Corporation as well as the granular formulation of Bacillus sphaericus, VectoLex CG. The liquid formulation 

was used exclusively by the ground team while the helicopter applied the granular formulations of Bti and 

Bs. 

6.1.1 Methods 

Ground applications were performed in sites smaller than 5 ha, and sites close to environmentally 

protected areas. Bti is a biological larvicide that is specific to mosquito and black fly larvae. Bti is only 

effective against actively feeding larvae and does not affect pupae or adults. It breaks down quickly in the 

environment (24 to 48 hours). The liquid form of Bti (Vectobac 1200L) is used for ground treatments and 

applied with a backpack sprayer. Its application is discreet and therefore can be performed in densely 

inhabited areas without creating an inconvenience to the nearby residents. 

 

Aerial applications were performed in mosquito development sites greater than 5 ha or in areas with 

limited ground access. The granular form of Bti (Vectobac 200G) is used in densely vegetated areas where 

the granules will penetrate vegetation and land in the water. The application rate is between 5 to 6 kg/ha. 

The granular form offers the following advantages: 
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 Better penetration into vegetation, particularly in coniferous habitat 

 Easier calibration of equipment 

 Easier quality controls (extents of treatment) because granules are visible.  

 Cost effective treatment to large areas 

 Easier application to difficult access areas  

 

 

Figure 6.1 GDG Aviation – Bell helicopter, equipped with Simplex spreading system 
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Figure 6.2 Map of areas treated with Bti for the control of nuisance mosquitoes 
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Figure 6.2 Map of areas treated with Bti for the control of nuisance mosquitoes 

6.1.2 Permits 

Permits and land authorizations to treat are required before any larvicide applications are conducted. 

GDG must request permits from the Ministry of the Environment and Climate Change (MOECC) for 

ground/aerial application and authorization from Transport Canada to fly over the treatment area.  

 

Table 6.1 MOECC Permit conditions for ground application 

 

 

Table 6.2  MOECC Permit conditions for aerial application 

Permit 

number 

Pesticide 

Product Name 
PCP No. 

Amount and rate 

allowed under 

permit 

Total area 

allowed under 

permit  

Treatment period 

4124-

A8AL63 

Vectobac 200G 18158 
14100 kg at 

maximum 6 kg/ha 
2350 ha 

April 12 to 

October 31 2016 

Vectolex CG 28008 
28200 kg at 

maximum 12 kg/ha 
2350 ha 

April 12 to 

October 31 2016 

 

As requested by the MOECC, all residents of the treatment area were notified a month in advance (March 

11) by the City of Ottawa through an information/objection letter. Public notifications were also published 

in the local newspaper, the Kanata Kourier, starting on April 14 (see Appendix 1). All details about citizen’s 

request are in Appendix 2.    

GDG was required to include a research partnership with one or more Canadian university researchers on 

a three (3) year research program to monitor the ecosystem impacts of Bti and Bs through a controlled 

Permit 

number 

Pesticide 

Product Name 
PCP No. 

Amount and rate 

allowed under 

permit 

Total area 

allowed under 

permit  

Treatment 

period 

3174-

A8LQDX 

Vectobac 

1200L 
21062 

1860 L at 

maximum 1 L/ha 
1860 ha 

April 12 to 

October 31 2016 
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experiment. The study will inform adaptive management of the nuisance mosquito control program.  The 

study is currently in progress with the University of Ottawa. 

6.1.3 Treatment summary and timeline of operations  

Mosquito development sites were treated with Bti on public lands and, as needed, on private properties 

participating in the program. Before any treatments, sites were verified to ensure if they were not in 

Environmentally Sensitive Areas (ESAs). Sites located in ESAs, such as the March Highlands Conservation 

Area, were treated with special permission from the Ministry of Natural Resources and Forestry (MNRF). 

Ground treatments started on April 21st and were done when necessary until September 19th.  Application 

rates were set at 0.75 liters/ha during spring and 0.5 liters/ha during summer. Aerial treatments started 

on April 24th and were done when necessary until September 19th. Application rates were set between 5.5 

to 6.15 kg/ha for Vectobac 200G and 12 kg/ha for Vectolex CG. 
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7. RESULTS 

 

Surveillance was conducted by monitoring both larval and adult mosquito stages.  Post-treatment-larval 

surveillance provided information on the efficacy of the larvicides whereas adult mosquito surveillance 

provides information on the location of development sites, providing information on how to improve the 

program over the following years. Both nuisance sweep net tests and adult mosquito light traps were 

installed to monitor the geographic and temporal distribution of adult mosquitoes as well as their species 

composition. 

7.1 POST-TREATMENT LARVAL SURVEILLANCE 

A post-treatment monitoring was completed in every treated site 24 to 48 hours after the treatments. 

Results of the monitoring showed 100% efficacy of larval mortality after 48 hours. 

  

Table 7.1 illustrates the ground application larval monitoring results and Table 7.2 illustrates the aerial 

application larval monitoring results. 

 

The data is presented by Center for Disease Control (CDC) week. This is a standard used in mosquito 

control programs. CDC week 16 is April 17th to April 23rd, CDC Week 17 is April 24th to April 30th and so on.    

The monitoring results are displayed as Site Rate. A Site Rate is determined by number of larvae collected 

in 10 dips. The rate is assigned as follows: 

 Nil, 0 mosquito larva 

 Low, 1 to 6 mosquito larvae 

 Moderate, 7 to 30 mosquito larvae 

 High, greater than 30 mosquito larvae  

 

Tables 7.1 and 7.2 illustrates the post-treatment monitoring results. 100% larval mortality was achieved.  

The sectors to which to table refers to are shown in Figure 7.1. 
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Table 7.1  Ground application - Pre and Post-treatment monitoring results for sites treated  

 

 

 

Treatment 

Week
Habitat

Sector 

ID

PRE 

Monitoring 

date

Site rate Product
Treatment 

Date

POST 

Monitoring 

date

Site rate

16 Ditch 8 2016-04-16 mod Vectobac 1200L 2016-04-21 2016-04-23 nil

2 2016-04-17 high Vectobac 1200L 2016-04-21 2016-04-23 nil

Natural site 8 2016-04-16 mod Vectobac 1200L 2016-04-21 2016-04-23 nil

8 2016-04-16 mod Vectobac 1200L 2016-04-21 2016-04-23 nil

8 2016-04-15 mod Vectobac 1200L 2016-04-21 2016-04-23 nil

1 2016-04-15 high Vectobac 1200L 2016-04-21 2016-04-23 nil

10 2016-04-15 high Vectobac 1200L 2016-04-21 2016-04-23 nil

9 2016-04-14 high Vectobac 1200L 2016-04-21 2016-04-23 nil

2016-04-23 mod Vectobac 1200L 2016-04-23 2016-04-24 nil

8 2016-04-14 Mod Vectobac 1200L 2016-04-21 2016-04-23 nil

1 2016-04-19 mod Vectobac 1200L 2016-04-21 2016-04-23 nil

6 2016-04-19 mod Vectobac 1200L 2016-04-22 2016-04-27 nil

6 2016-04-17 mod Vectobac 1200L 2016-04-22 2016-04-23 nil

2016-04-20 mod Vectobac 1200L 2016-04-23 2016-04-24 nil

9 2016-04-16 high Vectobac 1200L 2016-04-21 2016-04-23 nil

2 2016-04-19 high Vectobac 1200L 2016-04-22 2016-04-23 nil

9 2016-04-19 mod Vectobac 1200L 2016-04-21 2016-04-23 nil

7 2016-04-15 high Vectobac 1200L 2016-04-23 2016-04-25 nil

5 2016-04-18 high Vectobac 1200L 2016-04-22 2016-04-23 nil

5 2016-04-18 mod Vectobac 1200L 2016-04-22 2016-04-23 nil

4 2016-04-16 mod Vectobac 1200L 2016-04-22 2016-04-23 nil

4 2016-04-16 high Vectobac 1200L 2016-04-21 2016-04-23 nil

SWMP 2 2016-04-15 mod Vectobac 1200L 2016-04-21 2016-04-23 nil

7 2016-04-15 mod Vectobac 1200L 2016-04-21 2016-04-23 nil

10 2016-04-19 high Vectobac 1200L 2016-04-21 2016-04-23 nil

Total 16

17 Ditch 9 2016-04-17 mod Vectobac 1200L 2016-04-30 2016-05-01 nil

9 2016-04-17 mod Vectobac 1200L 2016-04-30 2016-05-01 nil

Natural site 6 2016-04-23 mod Vectobac 1200L 2016-04-24 2016-04-26 nil

7 2016-04-22 high Vectobac 1200L 2016-04-25 2016-04-27 nil

5 2016-04-19 high Vectobac 1200L 2016-04-24 2016-04-26 nil

6 2016-04-20 high Vectobac 1200L 2016-04-24 2016-04-24 nil

9 2016-04-29 mod Vectobac 1200L 2016-04-30 2016-05-01 nil

4 2016-04-20 mod Vectobac 1200L 2016-04-25 2016-04-26 nil

10 2016-04-20 mod Vectobac 1200L 2016-04-25 2016-04-26 nil

4 2016-04-22 mod Vectobac 1200L 2016-04-25 2016-04-26 nil

5 2016-04-15 mod Vectobac 1200L 2016-04-30 2016-05-01 nil

4 2016-04-17 mod Vectobac 1200L 2016-04-26 2016-04-27 nil

SWMP 7 2016-04-16 mod Vectobac 1200L 2016-04-25 2016-04-27 nil

Total 17

23 Natural site 6 2016-06-07 high Vectobac 1200L 2016-06-09 2016-06-11 nil

5 2016-06-07 high Vectobac 1200L 2016-06-09 2016-06-11 nil

7 2016-06-07 high Vectobac 1200L 2016-06-09 2016-06-11 nil

4 2016-06-07 high Vectobac 1200L 2016-06-09 2016-06-11 nil

10 2016-06-07 high Vectobac 1200L 2016-06-09 2016-06-11 nil

9 2016-06-07 mod Vectobac 1200L 2016-06-09 2016-06-11 nil

6 2016-06-07 high Vectobac 1200L 2016-06-09 2016-06-11 nil

1 2016-06-07 mod Vectobac 1200L 2016-06-09 2016-06-11 nil

Total 23

33 Ditch 6 2016-08-16 high Vectobac 1200L 2016-08-19 2016-08-20 nil

Natural site 5 2016-08-15 mod Vectobac 1200L 2016-08-19 2016-08-20 nil

7 2016-08-14 high Vectobac 1200L 2016-08-17 2016-08-18 nil

4 2016-08-15 high Vectobac 1200L 2016-08-17 2016-08-18 nil

10 2016-08-15 high Vectobac 1200L 2016-08-15 2016-08-16 nil

9 2016-08-16 mod Vectobac 1200L 2016-08-18 2016-08-19 nil

SWMP 6 2016-08-14 high Vectobac 1200L 2016-08-18 2016-08-19 nil

1 2016-08-16 mod Vectobac 1200L 2016-08-19 2016-08-20 nil

Total 33
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Table 7.2 Aerial application - Pre and Post-treatment monitoring results for sites treated 

 

Figure 7.1 Sector map 

 

Treatment 

Week
Habitat

Sector 

ID

PRE 

Monitoring 

date

Site rate Product
Treatment 

Date

POST 

Monitoring 

date

Site rate

17 Natural site 6 2016-04-23 mod Vectobac 200G 2016-04-26 2016-05-01 nil

5 2016-04-19 high Vectobac 200G 2016-04-25 2016-04-26 nil

2016-04-19 high Vectobac 200G 2016-04-26 2016-04-28 nil

6 2016-04-20 high Vectobac 200G 2016-04-26 2016-04-28 nil

2 2016-04-20 high Vectobac 200G 2016-04-26 2016-04-28 nil

SWMP 7 2016-04-23 mod Vectobac 200G 2016-04-24 2016-04-25 nil

Others 1 2016-04-19 mod Vectobac 200G 2016-04-24 2016-04-25 nil

Total 17

20 Natural site 6 2016-05-04 high Vectolex CG 2016-05-17 2016-05-21 nil

5 2016-05-06 high Vectolex CG 2016-05-17 2016-05-19 nil

Total 20

33 Natural site 6 2016-08-15 high Vectobac 200G 2016-08-19 2016-08-20 nil

Total 33
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7.2 SWEEP NET TESTS 

Operational efficiency is also measured by calculating the level of nuisance reduction caused by biting 

insects using the methodology of nuisance sweep net tests.  

The method used to identify the amount of insects that could bite us over a period of five minutes. Each 

test must be performed under the same conditions (weather, clothing, manipulations, no insect repellent) 

and repeated at different locations inside the protected area. The effectiveness of the treatment is 

calculated on the average catch for the five (5) stations weekly. The average catch should be less than five 

(5) mosquitoes. Moreover, if one of the five (5) stations displays a capture rate of more than fifteen (15) 

mosquitoes, the test is considered a fail. 

 

Five (5) nuisance sweep tests were conducted in the protected area, once weekly for a fifteen (15) week 

period (from May 24 to September 19) for a total of seventy-five (75) nuisance sweep tests throughout 

the span of the contract. See the map on Figure 7.2 nuisance sweep net test location. The average for the 

season was 2 mosquitoes. Results are shown in Table 7.3 Sweep net test results. 
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Figure 7.2 Nuisance sweep net test locations 
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Table 7.3 Sweep net test results 

Date Hour Protected area 
Qty  

Mosquitoes* 
Date Hour Protected area 

Qty  
Mosquitoes* 

May 24, 2016 

08:01 33, Leacock 1 

August 02, 
2016 

07:16 Arcadia Park 0 

08:20 203, Salter Crescent 0 07:36 Walden Park  0 

08:44 135, Shirley's Brook Dr. 0 07:48 
Goulbourn Forced Rd/ 
Kanata Rockeries Prv. 0 

07:33 400, Goldridge 3 08:02 422 Statewood Dr 0 

09:07 50, Flamborough Way 7 08:17 Brookshire Park 0 

May 30, 2016 

07:41 400, Goldridge 2 

August 08, 
2016 

07:40 Arcadia Park 0 

08:58 135, Shirley's Brook Dr. 0 07:56 Walden Park  0 

08:30 203, Salter Crescent 1 08:09 
Goulbourn Forced Rd/ 
Kanata Rockeries Prv. 0 

09:17 50, Flamborough Way 4 08:22 422 Statewood Dr 0 

08:09 33, Leacock 0 08:37 Brookshire Park 0 

June 14, 2016 

09:12 50, Flamborough Way 2 

August 15, 
2016 

07:48 Arcadia Park 0 

08:33 203, Salter Crescent 0 08:07 Walden Park  2 

07:45 400, Goldridge 1 08:17 
Goulbourn Forced Rd/ 
Kanata Rockeries Prv. 2 

08:10 33, Leacock 0 08:35 422 Statewood Dr 3 

08:53 135, Shirley's Brook Dr. 0 08:43 Brookshire Park 2 

June 21, 2016 

20:58 50, Flamborough Way 1 

August 22, 
2016 

07:28 Arcadia Park 0 

20:00 33, Leacock 0 07:47 Walden Park  1 

20:37 135, Shirley's Brook Dr. 0 08:00 
Goulbourn Forced Rd/ 
Kanata Rockeries Prv. 0 

20:18 203, Salter Crescent 0 08:13 422 Statewood Dr 1 

19:37 400, Goldridge 0 08:27 Brookshire Park 0 

June 29, 2016 

08:42 135, Shirley's Brook Dr. 0 

August 29, 
2016 

19:32 Arcadia Park 0 

08:21 203, Salter Crescent 0 19:49 Walden Park  4 

07:58 33, Leacock 0 20:01 
Goulbourn Forced Rd/ 
Kanata Rockeries Prv. 9 

08:55 50, Flamborough Way 5 20:16 422 Statewood Dr 24 

07:46 400, Goldridge 0 20:33 Brookshire Park 27 

July 04, 2016 

20:10 33, Leacock 0 

September 
13, 2016 

07:21 Arcadia Park 2 

20:46 135, Shirley's Brook Dr. 0 07:46 
Goulbourn Forced Rd/ 
Kanata Rockeries Prv. 17 

21:00 50, Flamborough Way 3 08:06 Walden Park  0 

19:50 400, Goldridge 4 08:25 422 Statewood Dr 0 

20:26 203, Salter Crescent 0 08:40 Brookshire Park 0 

July 18, 2016 

19:37 400, Goldridge 1 

September 
19, 2016 

06:34 Arcadia Park 0 

19:59 33, Leacock 0 06:51 
Goulbourn Forced Rd/ 
Kanata Rockeries Prv. 1 

20:23 203, Salter Crescent 0 07:04 Walden Park  3 

20:43 135, Shirley's Brook Dr. 0 07:22 422 Statewood Dr 1 

21:00 50, Flamborough Way 3 07:38 Brookshire Park 6 

July 27, 2016 

07:32 Arcadia Park 0 
  Average 2 

07:51 Walden Park  1 

08:05 
Goulbourn Forced Rd/ 
Kanata Rockeries Prv. 0 

08:20 422 Statewood Dr 0 

08:36 Brookshire Park 0 
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7.3 DISCUSSION 

The post-treatment larval monitoring demonstrates 100% larval mortality in all observed treated sites, 

demonstrating the efficacy of the treatments. Although treatments resulted in 100% larval mortality, not 

all mosquito development sites were mapped in 2016, resulting in some observable nuisance in areas 

near unmapped sites. In the first year GDG has concentrated on mapping these sites to improve the 

program in 2017. Five (5) nuisance sweep tests were conducted in the protected area, once weekly for a 

fifteen (15) week period for a total of seventy-five (75) nuisance sweep tests throughout the span of the 

contract. The average catch for the season was 2 mosquitoes. 

 

The adult surveillance data, collected both by trap and sweep net test, indicates that nuisance mosquitoes 

were really well controlled in the treatment zone. First of all, the spring treatment demonstrated a great 

success with very few mosquitoes collected by sweep net test and weekly trapping. The trapping have 

demonstrated that Coquilletidia perturbans start to appear late in June and reach the peak for the last 

week of June and the first week of July.  During the summer season a total of four treatments have been 

done following rain events. Furthermore, the exceptional rainfall events that happened mid-August 

demanded a major treatment (ground and aerial) that we don’t see often in summer season.  At this time, 

all the major mosquito development sites were treated and well controlled, nevertheless some adult 

mosquitoes had emerged from everywhere (private yard, park, permanent water site that overflows their 

banks, etc.). The emergence following the exceptional rainfall events (120 mm in three days) had been 

felt in in sweep net test of August 29 that demonstrated results higher than the rest of the season. The 

citizen’s requests during this period really help us to find a lot of mosquito development site that are 

created after those important amounts of rain, especially on private lands.  
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8. CONCLUSION  

 

The biological nuisance mosquito control program had the advantage of reducing the intensity and the 

duration of mosquito nuisance in the protected area. Our team was proud to deliver the nuisance 

mosquito control program to the City of Ottawa. We believe that the 2016 biological nuisance mosquito 

program has improved the quality of life for the residents of Kanata North Ward. 
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APPENDIX 1 – PUBLIC NOTIFICATIONS 
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APPENDIX 2 – MOECC PERMIT 
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