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STATEMENT OF CONFIDENTIALITY

Our final report includes information that shall not be disclosed, duplicated, used, or
disclosed, in whole or in part, for any purpose other than to evaluate this final report. The
Town of Georgina shall have the right to duplicate, use, or disclose the data to the extent
required for inclusion in the resultant contract, (upon consultation with G.D.G.

Environment) and in accordance with the Freedom of Information Act.

Insofar as certain information must be made public as an attachment to a contract, a
supplement will be prepared, identifying the main key elements of goods and any related
products used and/or services executed in accordance with our contract with the Town

of Georgina.

In accordance with this legislation, we are requesting the identification of all such parties

reanecting sych information in advance of any disclosure.

-//(««{‘;’;M——
Benjamin Russell. Mark Ardis B.Sc. H. Wildlife Bio - Geo
Operation Director Scientific Advisor

Date: August, 2019 Date: August, 2019
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1. INTRODUCTION

The quality of life for residents of Pefferlaw has been impacted by significant populations of “nuisance”
mosquitoes. The catchment basin of the Pefferlaw area is part of the Lake Simcoe watershed system, and
is drained by the Pefferlaw River which runs from south to north. Important mosquito development sites
are situated within the Pefferlaw River flood plain. The high water table and the flat topography creates
a haven for mosquito reproduction and favour the creation of large mosquito development sites, many

of which remain flooded throughout the "1, Bllogical contolof g insects

pefferlaw 2018

season. For this reason, GDG Environment
was contracted by the Town of Georgina to
control spring mosquito larvae through the
application of a biological larvicide in the
communities of Pefferlaw, Port Bolster and
Udora since 2016. The surface area of the
treatment zone is approximately 3908
hectares. The work and treatment was
executed by GDG Canada which is a full

subsidiary of GDG Environment.

Pefferlaw & Port Bolster

The biological larvicide (Bacillus
thuringiensis israelensis - Bti.) application
was intended to control the spring
mosquito larvae identified following snow
melt. The applications of Bti were carried

out by helicopter and by ground equipment.

Legend ity

Spray area < L - . 0 5000 1000 m
[ Exclusion area g
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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 (remaining throughout
the seasons). Some species have many generations per season (multivoltine) while others have only one
generation (univoltine). In addition, of the approximately 30 species found in the area, some are a
nuisance to the residents, some are only targeting specific animal species (amphibian, birds, etc). Because

of these factors it is essential to analyze the mosquito species composition of the area as well as categorize

the different habitat types to aim the right species that cause nuisance for humans.

This report will outline the operational activities and analysis of mosquito surveillance during the 2019

spring program.

1.1 GEORGINA PROJECT HISTORY

In 2006 and 2007, a two-year study was led by GDG for mosquito population and species identification
including larval and adult mosquito surveillance and breeding site mapping in and around the Pefferlaw
community of Georgina. The objective of this study 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 breeding sites.

The entomology study conducted by GDG Environment in Pefferlaw determined that the major cause of
nuisance stemmed from the species Ochlerotatus (Oc.) stimulans, Oc. canadensis, Oc. abseratus-
punctipenis, and Oc. provocans. These species are part of the spring Ochlerotatus group. They have one
generation per season, their eggs will hatch in temporary standing water caused by spring snow melt or
where the Pefferlaw 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. Other
species harmful to humans hatch later from the end of May (summer species) such as Aedes vexans and
Coquillettidia perturbans. Aedes vexans will have many generations during summer directly dependent on

rain accumulation.

Township of Georgina - Biological nuisance mosquito control GDG 2019
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In 2008, the Town of Georgina put into place a biological mosquito control program using the larvicide
Bacillus thuringiensis israelensis (Bti). In 2008, 2016, 2017, 2018 and 2019 GDG has led the program. The
goal of a biological control program is to dramatically reduce the numbers of spring mosquito species

emerging from development sites without otherwise impacting the surrounding flora or fauna, through a

onetime spring treatment application.
The key to a successful program is monitoring larvae breading sites, monitoring larval development stages

and sequencing the treatments based on the larval surveillance data results. The biological larvicide (Bti)

application is carried out by helicopter and by ground teams.

2. THE BTI PRODUCTS USED AND PERMITS

2.1 BTIQUALITIES

To control mosquitoes, GDG uses a biological insecticide called Bacillus thuringiensis israelensis (Bti). This
bacteria is unique in that it is toxic only to the larval stages of dipteran insects such as mosquitoes and
black flies. It has 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 in running water 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.

Part of the 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
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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
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.
Here in Canada, residents of the many communities that conduct mosquito control programs can now

fully enjoy the outdoors and experience a better quality of life.

2.2 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 2.1 MOECC Permit conditions for ground application.

Pesticide Product Amount and rate Total area allowed

RS GUT0E] Name FCPNo. allowed under permit under permit (ha)

1,200 L at maximum 1

544-BBAFCT Vectobac 1200L 21062 L/ha

672

Table 2.2 MOECC Permit conditions for aerial application.

Permit number Pesticide Product Name Amount and rate allowed

under permit
8642-BBAF93 Vectobac 200G 18158 8300 kg at maximum 6 kg/ha

As requested by the MOECC, all residents of the treatment area were notified at least a month in advance
(December 2018) by the Town of Georgina through an information/objection letter. Public notifications

were also published in the local newspaper, the Georgina Advocate (see Appendix 1).

Township of Georgina - Biological nuisance mosquito control GDG 2019
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3. MO0sSQUITO CONTROL PROGRAM 2019

(anada

3.1 WEATHER

GDG compiled weather data to better track mosquito development trends in Georgina. 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 weather station, the 2019

season (April to May) can be summarized in the Tables 3.1; 3.2; 3.3, 3.4 and 3.5:

Table 3.1 Daily total precipitation in Georgina for April 2019.

Daily Total Precipitation for April 2019
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Table 3.2 Daily mean temperature in Georgina for April 2019.

Daily Mean Temperature for April 2019
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Table 3.3 Daily Snow accumulation in Georgina for April 2019.
Daily Snow on Ground for April 2019
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Table 3.2 shows that the month of April was pretty typical for larvae development with temperatures

(anada

above zero for the majority of the month. We had some snowfall events at the start of April, but nothing

out of the ordinary. Precipitations amounts were fairly normal for the month of April.

Table 3.4 Daily total precipitation in Georgina for May 2019.

Daily Total Precipitation for May 2019
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Table 3.5 Daily mean temperature in Georgina for May 2019.
Daily Mean Temperature for May 2019
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As shown in table 3.4, very little precipitation was received in the month of May. Precipitation received
early in the season do not affect our treatment as the sites under treatment are already wet. Warmer

temperatures in early May contributed to egg hatching in colder, more shaded areas (Table 3.5).

Township of Georgina - Biological nuisance mosquito control GDG 2019
© 2019 G.D.G. Environnement - All rights reserved.



g

Environment

il

\

(anada

3.2  SURVEILLANCE, MONITORING AND TREATMENT TIMELINE

The first pre-treatment monitoring was completed on April 10". The pre-orientation meeting was held on

the same day. During the first monitoring, there was still a bit of snow in the woods and the temperatures

were still quite cool. Even with the cooler temperatures, at this moment hatching had already started,

larvae were found in low densities, all were in 1% instar stages, indicating the start of egg hatch. Water

temperatures ranged from 0 to 8°C.

The project coordinator arrived in Pefferlaw on April 17%". At this time, none of the breeding sites were

ready for treatment.

Figure 3.1 Pefferlaw power line on April 3"

The complete team arrived on April 22™. There were
seven (7) GDG staff on site for most of the mandate,
including one (1) director, one (1) coordinator and five (5)
ground technicians. The team stayed in Pefferlaw and was
available at all times.

On April 18", the treatment area was monitored. At this
time, hot spots were found in open areas where we
found a majority of 2" instar and few 3™ instar larvae.
The first small sites were treated by the coordinator on
April 20", The general treatment started on April 24™. In
the colder areas, 1%t instar larvae were still found
indicating hatching was still ongoing. Monitoring,
treatment and post-monitoring continued until every

sites in the protection zone were treated and verified.
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3.3 TREATMENT

Treatments took place when the majority of larvae were in their 3™ instar. Our technicians also ensured
that the spring 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. 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 the
spring mosquito larvae in most of the treatment areas, with some small areas requiring a follow up
treatment to achieve 100% larval mortality. Mosquito breeding sites were treated on public lands and, as

needed, on private properties participating in the program.

3.3.1 Ground and aerial treatment

Two formulations (liquid and granular) of the biological larvicide Bacillus thuringiensis var. israelensis (Bti)
were used: VectoBac 1200L and VectoBac 200G from Valent BioSciences Corporation. The liquid
formulation was used exclusively by the ground team while the helicopter applied the granular

formulation of Bti. The areas that have been treated by air and ground are differentiated in Figure 3.3.

Ground applications were performed in sites smaller
than 5 ha, and sites close to environmentally
protected areas. A total of seven (7) ground
technicians treated all around Pefferlaw, Port
Bolster and Udora. The ground treatment started on
April 20" and ended on May 3™. The technicians
treated 135.7 hectares of surface water at an
average rate of 0.75 liters of VectoBac 1200L per

hectare for a total of 101.8 liters (table 3.6).

S S 2 =6
Figure 3.2 Ground technician treating in cedar forest in
Pefferlaw.
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ng 'Biological control of biting insects

Pefferlaw & Port Bolster

ity

[ Ground treatment [ ] iy . & . 500

[ Aerial treatment

Figure 3.3 Map of areas treated with Bti for the control of nuisance mosquitoes.

10
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Table 3.6 Quantity of Bti used and surface covers by aerial and ground treatments

Mosquito Date VectoBac 1200L VectoBac 200G Surface

treatment ({)] (kg) (ha)
Ground April 18th to May 3™ 101.8 - 135.7
Aerial May 2™ to May 3™ - 5,212.8 941.14

Aerial applications were performed in mosquito breeding 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 helicopter (Table 4.2) flew from May 2" to May 3. The aircraft treated 941.14 hectares at an average

rate of 5.5 kilograms (kg) of VectoBac 200G per hectare for a total of 5,212.8 kg (table 3.6).

Figure 3.4 GDG Aviation — Bell helicopter equipped with Simplex spreading system used in Georgina

11
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4. 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 to always better target the treatments and to
improve the program over the following years. Nuisance sweep net tests were performed and adult
mosquito light traps were installed to monitor the geographic and temporal distribution of adult

mosquitoes as well as their species composition.

4.1 POST-TREATMENT LARVAL SURVEILLANCE

A post-treatment monitoring was completed in every treated site 24 hours after the treatments. Results
of the monitoring showed 100% efficacy of larval mortality after 24 hours. However, in a few places touch-

up treatments were completed, if needed.

Table 4.1 illustrates the ground application larval monitoring results and Table 4.2 illustrates the aerial
application larval monitoring results. Both tables illustrate the post-treatment monitoring as well.
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 14™" to April 20",
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:

e Nil, 0 mosquito larva

e Low, 1to 6 mosquito larvae

e Moderate, 7 to 30 mosquito larvae

e High, greater than 30 mosquito larvae

12
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Table 4.1 Ground application - Pre and Post-treatment monitoring results for sites treated.

glr;g tvn\;::tk Habitat  Site ID |P™® ":g::oring Site rate Site rate Product Tre:at:r;ent Qty Product s"(':aa)oe (nF:S:\Z) Post 3:trztoring Site rate
16 Natural Site  SUOBA | 2019-04-18 Vectobac 1200L  2019-04-20 1.5 2 .75 2019-04-22 NIL
17 Natural Site  RV10A 2019-04-21 Vectobac 1200L  2019-04-24 6.84 9.12 .75 2019-04-28 NIL
17 Natural Site  RV16A 2019-04-22 Vectobac 1200L  2019-04-24 0.62 0.83 .75 2019-05-04 NIL
17 Natural Site  RWO02A | 2019-04-23 Vectobac 1200L  2019-04-24 0.06 0.08 .75 2019-05-04 NIL
17 Natural Site  SV13A 2019-04-20 Vectobac 1200L  2019-04-24 1.64 219 .75 2019-04-29 NIL
17 Natural Site ~ TV23A 2019-04-21 Vectobac 1200L  2019-04-24 0.86 1.15 .75 2019-05-01 NIL
17 Natural Site  SV17A 2019-04-18 Vectobac 1200L  2019-04-24 0.81 1.08 .75 2019-04-28 NIL
17 Natural Site RW10A | 2019-04-23 Vectobac 1200L  2019-04-24 2.96 3.95 .75 2019-04-26 NIL
17 Natural Site  RU02A 2019-04-21 Vectobac 1200L  2019-04-25 0.47 0.63 .75 2019-04-28 NIL
17 Natural Site  RU02A 2019-04-21 Vectobac 1200L  2019-04-25 2.98 3.97 .75 2019-04-28 NIL
17 Natural Site  SW04A | 2019-04-23 Vectobac 1200L  2019-04-25 2.73 3.64 .75 2019-05-01 NIL
17 Natural Site  SW04A | 2019-04-23 Vectobac 1200L  2019-04-25 5.02 6.69 .75 2019-05-01 NIL
17 Natural Site  TV24b 2019-04-24 Vectobac 1200L  2019-04-25 0.1 0.13 .75 2019-05-04 NIL
17 Natural Site ~ TVO1A 2019-04-18 Vectobac 1200L  2019-04-26 0.53 0.71 .75 2019-04-29 NIL
17 Natural Site ~ UVO01 2019-04-25 Vectobac 1200L  2019-04-26 0.57 0.76 .75 2019-04-29 NIL
17 Natural Site  TVO1A 2019-04-18 Vectobac 1200L  2019-04-26 0.5 0.67 .75 2019-04-29 NIL
17 Natural Site ~ UV01 2019-04-25 Vectobac 1200L  2019-04-26 0.6 0.8 .75 2019-04-29 NIL
17 Natural Site  TV25b 2019-04-18 Vectobac 1200L  2019-04-26 0.06 0.08 .75 2019-04-29 NIL
17 Natural Site  PWO1A | 2019-04-25 Vectobac 1200L  2019-04-26 1.32 1.76 .75 2019-04-30 NIL
17 Natural Site  TVO1b 2019-04-18 Vectobac 1200L  2019-04-26 0.08 0.1 .75 2019-04-29 NIL
17 Natural Site  PWO5A | 2019-04-24 Vectobac 1200L  2019-04-26 1.08 1.44 .75 2019-04-30 NIL
17 Natural Site  UV02A 2019-04-24 Vectobac 1200L  2019-04-26 12 1.6 .75 2019-04-29 NIL
17 Natural Site  UV02A 2019-04-24 Vectobac 1200L  2019-04-26 1.27 1.69 .75 2019-04-29 NIL
17 Natural Site  RWO05A 2019-04-23 Vectobac 1200L  2019-04-27 0.28 0.37 .75 2019-05-05 NIL
17 Natural Site  SUO4A 2019-04-25 Vectobac 1200L  2019-04-27 4.4 5.87 .75 2019-05-04 NIL
17 Natural Site  TV21A 2019-04-20 Vectobac 1200L  2019-04-27 1.62 2.16 .75 2019-05-01 NIL
17 Natural Site  RWO03A 2019-04-23 Vectobac 1200L  2019-04-27 1.6 213 .75 2019-05-05 NIL
18 Natural Site ~ SV04 2019-04-20 Vectobac 1200L  2019-04-28 0.02 0.03 .75 2019-04-30 NIL
18 Natural Site  TV12A 2019-04-27 Vectobac 1200L  2019-04-28 7.2 9.6 .75 2019-05-04 NIL
18 Natural Site  TV21A 2019-04-20 Vectobac 1200L  2019-04-28 0.76 1.01 .75 2019-05-01 NIL
18 Natural Site ~ TV28 2019-04-20 Vectobac 1200L  2019-04-28 0.58 0.77 .75 2019-04-30 NIL
18 Natural Site  SWO03A 2019-04-23 Vectobac 1200L  2019-04-28 0.61 0.81 .75 2019-05-01 NIL
18 Natural Site  UV02A 2019-04-24 Vectobac 1200L  2019-04-29 0.1 0.13 .75 2019-04-29 NIL
18 Natural Site  SV19b 2019-04-24 Vectobac 1200L  2019-04-29 0.03 0.04 .75 2019-05-01 NIL
18 Natural Site  TVO6A 2019-04-27 Vectobac 1200L  2019-04-29 0.44 0.59 .75 2019-05-01 NIL
18 Natural Site  TVO5A 2019-04-28 Vectobac 1200L  2019-04-29 0.1 0.13 .75 2019-05-01 NIL
18 Natural Site  TVO8A 2019-04-27 Vectobac 1200L  2019-04-29 0.03 0.04 .75 2019-05-01 NIL
18 Natural Site  SV09A 2019-04-20 Vectobac 1200L  2019-04-29 2.67 3.56 .75 2019-05-01 NIL
18 Natural Site  SVO5A 2019-04-24 Vectobac 1200L  2019-04-29 2.89 3.85 .75 2019-05-01 NIL
18 Natural Site TVO6A 2019-04-27 Vectobac 1200L  2019-04-29 0.16 0.21 .75 2019-05-01 NIL
18 Natural Site  SVO8A 2019-04-28 Vectobac 1200L  2019-04-29 3.04 4.05 .75 2019-05-01 NIL
18 Natural Site ~ TV25A 2019-04-27 Vectobac 1200L  2019-04-29 0.44 0.59 .75 2019-05-04 NIL
18 Natural Site  TVO3A 2019-04-27 Vectobac 1200L  2019-04-29 0.1 0.13 .75 2019-05-04 NIL
18 Natural Site ~ TV05A 2019-04-28 Vectobac 1200L  2019-04-29 0.05 0.07 .75 2019-05-01 NIL
18 Natural Site ~ SV01 2019-04-24 Vectobac 1200L  2019-04-29 0.08 0.1 .75 2019-05-04 NIL
18 Natural Site  SVO9A 2019-04-20 Vectobac 1200L  2019-04-29 1.06 1.41 .75 2019-05-01 NIL
18 Natural Site ~ TVO8A 2019-04-27 Vectobac 1200L  2019-04-29 0.09 0.12 .75 2019-05-01 NIL
18 Natural Site  SUO3A 2019-04-28 Vectobac 1200L  2019-04-29 0.9 1.2 .75 2019-05-04 NIL
18 Natural Site  RV18A 2019-04-22 Vectobac 1200L  2019-04-29 0.13 0.17 .75 2019-05-04 NIL
18 Natural Site  SV13A 2019-04-20 Vectobac 1200L  2019-04-30 0.42 0.56 .75 2019-05-02 NIL
18 Natural Site  SV11A 2019-04-29 Vectobac 1200L  2019-04-30 1.54 2.05 .75 2019-05-04 NIL
18 Natural Site  SU30A 2019-04-29 Vectobac 1200L  2019-04-30 0.78 1.04 .75 2019-05-02 NIL
18 Natural Site  SU02A 2019-04-29 Vectobac 1200L  2019-04-30 4.04 5.39 .75 2019-05-02 NIL
18 Natural Site ~ SV11A 2019-04-29 Vectobac 1200L  2019-04-30 0.36 0.48 .75 2019-05-04 NIL
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Table 4.2 Ground application - Pre and Post-treatment monitoring results for sites treated (cont’d).

gggtw:g( Habitat  Site ID AL rr:;;r:ietoring Site rate Site rate Product Tre:a“tgent Qty Product Sl.(lﬁ:)oe (r?l?;ea) Post 2:tnétoring Site rate
18 Natural Site  RWO02A 2019-04-24 Vectobac 1200L  2019-05-01 0.26 0.35 .75 2019-05-04 NIL
18 Natural Site  RVO6A 2019-04-30 Vectobac 1200L  2019-05-01 0.46 0.61 .75 2019-05-03 NIL
18 Natural Site  TV18A 2019-04-20 Vectobac 1200L  2019-05-01 0.16 0.21 .75 2019-05-04 NIL
18 Natural Site  RUO1A 2019-04-30 Vectobac 1200L  2019-05-01 4 5.33 75 2019-05-03 NIL
18 Natural Site  RV06A 2019-04-30 Vectobac 1200L  2019-05-01 0.58 0.77 .75 2019-05-03 NIL
18 Natural Site  RV15A 2019-04-30 Vectobac 1200L  2019-05-01 1.2 1.6 .75 2019-05-03 NIL
18 Natural Site  TV17A 2019-04-20 Vectobac 1200L  2019-05-01 0.57 0.76 .75 2019-05-04 NIL
18 Natural Site  RWO01A 2019-04-30 Vectobac 1200L  2019-05-01 0.03 0.04 .75 2019-05-03 NIL
18 Natural Site  RV15A 2019-04-30 Vectobac 1200L  2019-05-01 0.94 1.25 .75 2019-05-03 NIL
18 Natural Site  PV04A 2019-05-01 Vectobac 1200L  2019-05-02 0.35 0.47 .75 2019-05-04 NIL
18 Natural Site  PV10A 2019-04-24 Vectobac 1200L  2019-05-02 0.8 1.07 .75 2019-05-04 NIL
18 Natural Site  TV31A 2019-04-21 Vectobac 1200L  2019-05-02 3.43 4.57 .75 2019-05-04 NIL
18 Natural Site  SU02A 2019-04-29 Vectobac 1200L  2019-05-02 4.88 6.51 .75 2019-05-04 NIL
18 Natural Site  SV20A 2019-04-29 Vectobac 1200L  2019-05-03 1.26 1.68 .75 2019-05-05 NIL
18 Natural Site  SV20A 2019-04-29 Vectobac 1200L  2019-05-03 1.68 2.24 .75 2019-05-05 NIL
18 Natural Site  SWO1A 2019-05-02 Vectobac 1200L  2019-05-03 0.3 0.4 75 2019-05-05 NIL
18 Natural Site QVO1A 2019-04-21 Vectobac 1200L  2019-05-03 0.51 0.68 .75 2019-05-05 NIL
18 Natural Site  SWO1A 2019-05-02 Vectobac 1200L  2019-05-03 0.46 0.61 75 2019-05-05 NIL
18 Natural Site QVO1A 2019-04-21 Vectobac 1200L  2019-05-03 0.78 1.04 75 2019-05-05 NIL
18 Natural Site  RVO1A 2019-05-03 Vectobac 1200L  2019-05-04 1.68 2.24 .75 2019-05-06 NIL
18 Natural Site ~ SV12A 2019-05-03 Vectobac 1200L  2019-05-04 0.25 0.33 .75 2019-05-06 NIL
18 Natural Site  RV09A 2019-05-03 Vectobac 1200L  2019-05-04 0.4 0.53 .75 2019-05-06 NIL
18 Natural Site ~ SV12A 2019-05-03 Vectobac 1200L  2019-05-04 0.46 0.61 .75 2019-05-06 NIL
18 Natural Site  RV09A 2019-05-03 Vectobac 1200L  2019-05-04 0.36 0.48 .75 2019-05-06 NIL
18 Natural Site  RVO1A 2019-05-03 Vectobac 1200L  2019-05-04 5.68 7.57 .75 2019-05-06 NIL
101.8 135.7
Table 4.2 Aerial application - Pre and Post-treatment monitoring results for sites treated.
g?gtw::'k Habitat Site ID A ":’ant:oring Site rate Site rate Product Treda;rtr;ent Qty Product s"('::)c e (::S:‘ea) oS r:::\eitoring Site rate
18 Natural Site QW20 2019-05-01 Vectobac 200G 2019-05-02 141.41 24.99 5.66 2019-05-04 NIL
18 Natural Site TV30 2019-05-01 Vectobac 200G 2019-05-02 49.38 8.96 5.51 2019-05-04 NIL
18 Natural Site RV10 2019-05-01 Vectobac 200G 2019-05-02 491.86 83.15 5.92 2019-05-04 NIL
18 Natural Site SV20 2019-05-01 Vectobac 200G 2019-05-02 556.52 105.8 5.26 2019-05-04 NIL
18 Natural Site RU10 2019-05-01 Vectobac 200G 2019-05-02 85.78 15.54 5.52 2019-05-04 NIL
18 Natural Site TV20 2019-05-01 Vectobac 200G 2019-05-02 53.89 9.52 5.66 2019-05-04 NIL
18 Natural Site  RW20 2019-05-01 Vectobac 200G 2019-05-02 600.35 113.4 5.29 2019-05-04 NIL
18 Natural Site QW10 2019-05-01 Vectobac 200G 2019-05-02 80.44 15.7 5.12 2019-05-04 NIL
18 Natural Site TU40 2019-05-01 Vectobac 200G 2019-05-02 227.87 39.96 5.70 2019-05-04 NIL
18 Natural Site QW30 2019-05-01 Vectobac 200G 2019-05-02 359.71 63.5 5.66 2019-05-04 NIL
18 Natural Site  RW10 2019-05-01 Vectobac 200G 2019-05-02 337.3 59.49 5.67 2019-05-04 NIL
18 Natural Site RV40 2019-05-01 Vectobac 200G 2019-05-02 1568.75 281.9 5.56 2019-05-04 NIL
18 Natural Site TU20 2019-05-01 Vectobac 200G 2019-05-02 8.95 1.57 5.70 2019-05-04 NIL
18 Natural Site TV10 2019-05-02 Vectobac 200G 2019-05-03 24.68 4.49 5.50 2019-05-05 NIL
18 Natural Site RV20 2019-05-02 Vectobac 200G 2019-05-03 32.92 5.99 5.50 2019-05-05 NIL
18 Natural Site RW04 2019-05-02 Vectobac 200G 2019-05-03 68.32 12.43 5.50 2019-05-05 NIL
18 Natural Site TU30 2019-05-02 Vectobac 200G 2019-05-03 17.75 3.23 5.50 2019-05-05 NIL
18 Natural Site SU30 2019-05-02 Vectobac 200G 2019-05-03 245.56 44.33 5.54 2019-05-05 NIL
18 Natural Site RV06 2019-05-02 Vectobac 200G 2019-05-03 58.15 10.58 5.50 2019-05-05 NIL
18 Natural Site SV10 2019-05-02 Vectobac 200G 2019-05-03 203.21 36.61 5.55 2019-05-05 NIL
5212.8 941.14
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4.2 SWEEP NET TESTS

Eight (8) nuisance sweep tests were conducted in the protected area and 2 outside the treated area, once
weekly for a four (4) week period following successful completion of the larvicide application (from May

15" to June 5. See the map on Figure 4.1 nuisance sweep net test location.

The results of the sweep net tests show a great control with an average of 6 mosquitos per test inside the
control area. Results are shownin Table 4.2. An average of 11 mosquitoes were caught outside the control

area.

15
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Figure 4.1 Nuisance sweep net test locations.
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Table 4.3 Sweep net test results.

Date Hour Protected area Qty Hour Rpiot=cted Ql:y Efficacy
Mosquitoes* area Mosquitoes*
18:11 |Clovelly Cove and 7 Street 0 18:43 |Concession Rd 14 and Side road 17 (Coyd's side road) 0
18:57 |546, Pefferlaw Road 0 20:59 |Smith Blvd 0
19:15 [Hastings Road and Pefferlaw Road 0 20:03 [Duclos Point Park
May 14, 2019 19:28 [Petes Library 0
19:48 |17, Otter Cove 0
20:29 |Paatie Road and Takatie Road 0
20:47 |Estonian children's camp 0
18:08 |Clovelly Cove and 7 Street 0 18:27 |Concession Rd 14 and Side road 17 (Coyd's side road) 1
18:58 |Hastings Road and Pefferlaw Road 0 18:44 |Duclos Point Park 0
May 21, 2019 19:12 |Petes Library 1 19:30 |Duclos Point Park 0
20:03 |Paatie Road and Takatie Road 5 19:44  [Duclos Point Park 1
20:20 |Estonian children's camp 2 20:39 [Duclos Point Park 23
18:48 |546, Pefferlaw Road 1 18:21 |Concession Rd 14 and Side road 17 (Coyd's side road) 0
19:00 (17, Otter Cove 1 20:14 |Smith Blvd 3
18:07 |4, Pinecrest Road 0
May 28, 2019 18:37 Estonia.n children's camp 0
19:17 |Petes Library 0
19:27 |Paatie Road and Takatie Road 7
19:47 |Hastings Road and Pefferlaw Road 1
20:00 |Clovelly Cove and 7 Street 1
18:09 |Clovelly Cove and 7 Street 0 18:25 |Concession Rd 14 and Side road 17 (Coyd's side road) 2
18:39 |546, Pefferlaw Road 3 20:20 |Smith Blvd 93
18:49 |Hastings Road and Pefferlaw Road 44
19:01 |Petes Library 2
June 07, 2019 19:15_[17, Otter Cove 21
19:29 |4, Pinecrest Road 41
19:49 [Paatie Road and Takatie Road 33
20:05 |Estonian children's camp 10
Average 6 Average 11

* Quantity of mosquitoes captured in 5 minutes

4.3 CDC LIGHT TRAPS

Following the successful completion of the larvicide application, five (5) CDC light traps were installed in

the treatment area weekly, for a four (4) week period starting on May 5" and ending on June 1% Traps

were installed in the afternoon and collected the following morning, location of sites are shown in tables

4.2 to 4.7. An additional trap, Site GEO006, was installed in 2019 just outside the treatment area. The

exact location is shown at the Appendix 2.
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Once mosquitoes were collected, they were placed on dry ice and shipped to our laboratory for

identification to species level. This allowed GDG to document the mosquito species present in the treated

area after the last larvicide applications.

Tables 4.5 to 4.7 show the total of mosquitoes captured per site, per week for a four-week period

following treatments. The numbers shown in the table represent the average number of mosquitoes

captured per trap night.

The most abundant species captured were Oc. provocans, Oc. abserattus.

Table 4.5 Number of mosquitoes captured per site, at week 19.
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° S X ST SR PN /S
NS 9 & & Q™ Q N
& G A /&S L & & ;\@Q o 55 R
B ~ &/ & 2/ S S SR E S5 NS S &
K e S8 S ST S e LSS
Locality Site Longdec Latdec oF ol v >SS NSO
Georgina GEO001 -79.20722| 44.34411] 0.0 0.0 0.0 0.0 0.0/ 00[00f(00|00f 00 |[00|00]|00)00]} 1 0
GEO002 -79.20525| 44.29209| 0.0 0.0 0.0 0.0 0.0/ 00[00f[00|00f 00 |[00|00]|00)00]} 1 0
GEO003 -79.18230[ 44.27071] 0.0 0.0 0.0 0.0 0.0/ 00[00f{00)|00f 00 |00|00]|00)00]} 1 0
GEO004 -79.23027| 44.32844] 0.0 0.0 0.0 0.0 00/ 00[00f[00|00f 00 |00|00]|00)00]} 1 0
(GEO006 -79.22141| 44.27453| 0.0 0.0 0.0 0.0 0.0/ 0000|0000 00 |[00]|00]00)00] 1 0
Total] oo 00 Joo] o0 JooJoo]ooJooJoo] 00 Joo[oo oo oo][so] so
Table 4.6 Number of mosquitoes captured per site, at week 20.
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Locality Site Longdec | Latdec o ¥ v P oSS /SO
Georgina GEO001 -79.20722| 44.34411] 0.0 0.0 0.0 00 ]0.0[{00[0.0[0.0f{00] 00 |00[00[00])00] 1 0
(GEO002 -79.20525| 44.29209| 0.0 0.0 4.0 0.0 00{00|00|]00|00| 00 |[00|00]00]00] 1 4
(GEO003 -79.18230 44.27071] 0.0 0.0 1.0 0.0 00{00|00|]00]|00| 00 |00|00]|00]00] 1 1
GEO004 -79.23027| 44.32844] 0.0 0.0 0.0 0.0 10{00] 00| 00|00 00 |00|00]|00]00] 1 1
GEO006 -79.22141|  44.27453] 0.0 0.0 0.0 00 ]0.0[{00[00f{0.0f{00]|] 00 |00[10[00)00]} 1 i
Total 0.0 0.0 5.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 5.0 7.0
Table 4.7 Number of mosquitoes captured per site, at week 21.
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Locality Site Longdec Latdec o ol (<4 >SS NSO
Georgina GEO001 -79.20722| 44.34411] 0.0 0.0 0.0 0.0 0.0/ 00[00f(00)|00f 10 |[00|00[00)00]} 1 1
GEO002 -79.20525| 44.29209| 1.0 0.0 0.0 0.0 0.0/ 00[00f(00|00f 00 [00|00]|00)00]} 1 1
GEO003 -79.18230[ 44.27071] 0.0 0.0 0.0 0.0 0.0/ 00[00f[00)|00f 00 |[00|20]00)00]} 1 2
GEO004 -79.23027| 44.32844] 0.0 0.0 0.0 0.0 00/ 00[00f[00|00f 10 [00]|140{00)00]} 1 15
(GEO006 -79.22141| 44.27453| 0.0 0.0 0.0 0.0 0.0/ 0000|0000 00 |[00]|50[00)00] 1 5
Total| 10 00 Joo] o0 JooJlooJoo]ooJoo] 20 [oo[2t0] 00 00o[s0] 240
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Table 4.8 Number of mosquitoes captured per site, at week 22.
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Locality Site Longdec Latdec o il v S (YT L E LS
Georgina GEO001 -79.20722| 44.34411] 0.0 0.0 1.0 0.0 0.0{0.0]0.0]20.0/00| 00 [00|30]00]00] 1 24
GEO002 -79.20525|  44.29209] 1.0 0.0 0.0 0.0 ]0.0{0.0[0.0(f19.0{0.0] 0.0 |0.0(f22.0({00) 00} 1 42
GEO003 -79.18230|  44.27071] 2.0 0.0 0.0 00 ]0.0[{00[0.0[6.0({00] 00 |0.0([{10.0/00)00]} 1 18
GEO004 -79.23027| 44.32844] 1.0 0.0 0.0 00 ]0.0)|0.0]|0.080.0(00f 00 [00]40]20)|0.0f 1 37
GEO006 -79.22141|  44.27453] 2.0 0.0 0.0 00 |0.0)|0.0]|0.0([25.0{00f 0.0 [0.0]16.0/0.0]| 0.0 [ 1 43
Total[ 60 0.0 10 0.0 00| 00 [ 00 |1000| 00 [ 00 |00 |550| 20 | 00 | 50 [ 1640

4.4 DISCUSSION
The post-monitoring of mosquito larvae demonstrates 100% larval mortality, showing the efficacy of the

treatments.

The adult surveillance data, collected both by trap and sweep net test, indicates that nuisance mosquitoes
are occurring later in the season after the completion of the initial treatment. Adult mosquito populations
start to appear late in the month of May, 3-4 weeks after the last application. Some spring mosquito

species take longer to hatch given that their development sites take longer to thaw.

Trapping results indicate that the most abundant species captured were Oc. provocans with 88 specimens
captured over the 4 weeks and Oc. abserattus with 100 specimens captured over the 4 weeks.
Ochlerotatus provocans is a spring time mosquito species that typically develop in transient snow melt

pools with a lack of vegetation and a thick layer of leaf litter. They only have one generation per season

and overwinter as eggs.

Oc. provocans shares the same habitats with Oc. stimulans mosquito, however they can travel further

distances than Oc. stimulans.

Ochlerotatus abserratus are univoltine spring mosquitoes that prefer to develop in permanent wetlands

and marshes.
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RESIDENT LOG AND OBJECTORS

Atotal of three (3) residents reached out to GDG for information regarding the mosquito control program.

Of the 3 residents, only one has been logged inside the treatment area. A resident near Udora requested

that we knock and inform him before treating around his property. The two other residents, located

outside the treatment area, wanted to be included in the program.

For the 2019 program, a total of 49 property owners in Pefferlaw, Udora and Port Bolster registered their

properties as exclusion zones, this prevented us from accessing surface waters located on their lands for

monitoring and treatment purposes.

6.

RECOMMENDATIONS

The following recommendations and considerations are intended to improve the success of the Town of

Georgina’s biological mosquito control program. The objective is to offer a better quality life to the citizens

of the Pefferlaw, Port-Bolster and Udora communities:

Although the 2019 nuisance observed near the Morning Glory Swamp was not as important as in
2017, to improve the quality of spring mosquito control program, the Town of Georgina officials
and GDG should work together in order to obtain all necessary authorizations to be able to treat
this area.

In order to better understand the reasons why a land owner has opted-out of the program, GDG
requests a list of objectors so we can communicate directly with them. The goal is to explain the
program and answer their questions or concerns.

The opt-out letter should be sent out by the end of October in order to respond to issues or
objectors. The opt-out letter could include information about the program and the product used.
A four to five question survey (TBD) should also be included when the opt-out letter is sent out to
the residents within the treatment area;

Due to the mandatory 45 day evaluation period by the MOECC, the permit request letter should
be sent out to the MOECC by the first week of December in order to be able to respond to issues

which could arise;
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For accurate statistical comparison, the nuisance sweep net tests should be done at the same
time both in the outside the treatment area and within the treatment area.
Treatment of Coquillettidia perturbans (cattail marsh mosquito) should be considered. Cg.
perturbans is a species which lives and breeds in large cattail marshes. They attach themselves to
the roots of these plants in order to live their larval life underwater. This species needs to be
controlled by a different biological larvicide, Bacillus sphaericus (Bsph). Our spring monitoring and
the entomological study demonstrated that Coquillettidia perturbans is well established in
Georgina. The treatment, which is normally completed in spring and late summer, would offer a
very noticeable difference in mosquito nuisance during the summer months. The emergence of
this species usually begins in June and peak at the beginning of July.
Since we find a variety of mosquito species in the area, we recommend extending the program as
to offer a mosquito reduction throughout the summer months. This would allow for a reduction
of flood water mosquito species as well as spring species.
Vegetation control along road ditches should be considered before the winter season, for the
following reason:

a. Allows for better drainage of the water, reducing the amount of mosquito breeding

habitats
b. Increases visibility of wildlife along the roadside reducing the risk of collisions with wildlife
such as deer

Coordinate the press release with a media field interview at the end of the first day of operations.
Extending the duration of the contract as to make sure all species receive treatment adequately
and ensure a longer protection into the summer months.
Broaden the treatment area towards the west to ensure sites that are productive for Oc.
provocans are treated.
Meet with the MNRF to obtain authorization to treat a small portion of adjacent wetland.
GDG would appreciate the opportunity to present at council the highlights of the program and

2019 recommendations.
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/. CONCLUSION

The biological nuisance mosquito control program had the advantage of reducing the intensity and the
duration of mosquito nuisance in the protected area while doing no harm to the environment. The
mandate of GDG was to control spring mosquito larvae. Our team was proud to deliver the nuisance
mosquito control program to the Town of Georgina. We believe that the 2019 biological nuisance

mosquito program has improved the quality of life for many residents of Georgina.

Township of Georgina - Biological nuisance mosquito control GDG 2019
©2019 G.D.G. Environnement - All rights reserved.



g

Environment

it

APPENDIX 1 — PuBLIC NOTIFICATION

Canada

& Town Page

| i

W @georg a0

2018 Mozquito Program

GEORGINA Motice Of Ground and Asrial
Larvicide Application For The
Council Meetings ~ #%  Atthe Library B  WasteRReyding 3  conol of Lorvol Mosquitocs For
Tims  Mesiing Yard Waste Collection From Apiil 4 to May 34, 300 Emdnnsanant
W Ap 11 Tpm _ Cosnel Begins April 8 Lida. il apriy w ickogiesl lervisiie by sir
Wad_Agr 18 Sam __ Cownel Yard Wasts wil bs collsied ”’M:Lmi:“m“ﬂ-u"""
ad_Api 35 Tem  Cosnel with mmeyciing avery sacoed st of Wairs Sidwead The appbcations ane
Toounc g an e £ e pUBk: g omk rom A to Fovambac wevainar depandent and aw lkaky o seoer coser
siraamed oniing. For a il Nsf of yponming: a of yard wasts that :':pclﬁ s i o
L] with coleciion, g ppecatoan
mm“ e bindogiaal il VeclnBae 2000 (PCP

FanFest 3

labalsierniainess e used [yard wasio sichars o
avilable B 5 chisg].

Pttt b wiveironsintnly friaedly ket papsr
g or raguilar garbage comisinems. Tee: and

18158, gresular) aed VeetnBas 12001 (FCP
#2082, liguicd). Th granuiarvill ba apsded by
Feakicazpar el S liquid by truck mounted asd
barkioa s bk

[ Baburday, Agatl 7 Aol T iewsirvsios? i res rvsip v program detuils ane
- Weswiek Library. 60 Windond Crive: M e o S waiskie From e o'y Cpsmulfons Chvisicn or
IL) 9 s o2 pom. | Drep-in shrub cllppings is/50 cm (24 inches) and B0 cm (38 ol el Wbl
Costurmes Eneouraged |nchia) |5 barigth. Trisk stumscs wil Aot b collechd,  FOTMON isfimmation sout e WNACos
FusFast 3 b going o ba san bigger and bafler Elendies o bigs shisl not secsed 22 kg {50 b5} in i $nail QD0 Efanhiasast
i Rt vy FainFesl i dusbeated to Sim, graphi: waighE Lﬂmﬂnwuul
Nk, omics, gasing, Tes culure, sad othi Priskss noba Bhal we do not ceapt griss cipeings, 1T (ol Trea)
b lthm:dnuhbrmwﬂ 1 67 S I OeF 6 TSt i anlketion
o fandom i mmh.t o "“m“’m"“w’ Formors korrion, v o Whein 8 Roads &
s FREE arsd do nok id
:llr-lmrurm aredl o H:oonﬁm ¥ oad
For cobiSon inguiis o s pheasa call OFL ot Thea Town of Gecrgisg is proud o offer an Adopi-a-
Economic Development E* 1-BEE- 4215535 of 4-mal wirkiel ined ey 2om Reid Program whan solunieer groups cas s
(T1 8 p.m. | $35 +hat | Licsssed Evant P Pitch-in-Week -Mofdr:fﬂ.mmﬁmﬂm
Bisdping AT ral oouny misi o, oo Thede York Small Bisiness Endarmriss Conie (1) Al 32 1529 omdsidas. g
it it & limead Froeckty Vit & His Rbisasiong [YEEEC) is colabomtion wih oer [ U s s Bninmptns! In SOPRG & A, PR
sules, Dvalopmart aed Tourtim Ciisien i hesSig M0 o oniig in paricipais in ihe g5ih ansusl Pich- - creae
Pt g, ikl Jnd) eyl Trow Scclal Media Ma n May. e e ooy, guemynna br mors b,
WIS, Bl s and Johnny Casd weukd ba Dokt o il Thickie diviting Saslons wih Boslrass - | Canacls.

Eroud of TESSIS Bre NFAMALon 4 Qoo cal
AT

‘Ot Gere, Liz Seott owsar of Infnity Cowsh.

Social Media That Sizzles a

g team? Cal Suniomat Sarics o OEATE-

3 et

Head Swag for your G200 Event? (5] Wesiiman seilany, May 2 A0 and W G0 PRGN yOU O yOUr aam and T
Gaging 1 markisg ils 200 asnkansry in Biephes Leacock Theabre, ikl o wATR gk and b e
01E T cabelnta T, impaia Sdianane, 1h T 130 Cramexiciye Bzl Far frac i Ardenmialion abod PRe-dn wesk Well Stroct Sweooping
i i G300 e o .s_:r:n'::':: Top Using Social - PG Sl usepRg Dpaalone i Enok
A 0 Qe B e oF T SOmTAIRly Tt » = Top Using Socin b T e s Troass Town
ARER PET Rl ME"-":"“! a P‘UI- I“-I-er in m“m“hmdw
o Etroat Cpetizng a
Mmm.u‘ul.lmlguﬂ and Tmmtm'rm I'IS D|UCE‘ of Aprl 18, and b compheied by May 5, 318
avibimiing e ahamtsar e 130 Dhvmodnls W sk it B G S SAASED S Tros
w:ﬂ%-md-ﬂm L) g pm. tod pa MMplﬂsMhu:'hmm-m
which can ba piied up i thi Georgisa Chambar Registratinn IS required 5 Sgacs i lmaeat Let's keep Rl M o8 A e Swaaear il Do ssad i phek

of Comnimirca offcs ab Tha Link, 20845 Dalich
[Fead, Sufion between § am o 3 pus, Mosday o

Tor rigiatar, @ind for moes isfoemabion phsass visk
geoginaca

Officlal source for Town mews, events and Information

ger a.ca

Georgina clean.

L I St T Wi PR
Foir oo isforaiion phesss cal Cusissir S

Township of Georgina - Biological nuisance mosquito control GDG 2019
© 2019 G.D.G. Environnement - All rights reserved.

23



ity it

APPENDIX 2 — EXTRA TRAP LOCATION - 2019

Georgina Extra Trap 8
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