
REPORT TO 
MAYOR AND COUNCIL 

PRESENTED: APRIL 15, 2024 - REGULAR MEETING REPORT: 24-73 
FROM: ENGINEERING DIVISION FILE: 5280-16 
SUBJECT: 2024 NUISANCE MOSQUITO CONTROL PROGRAM UPDATE 

RECOMMENDATION: 

That Council direct staff to refer additional costs to implement Metro Vancouver’s enhanced 
Nuisance Mosquito Control Program in the 2025 base budget for Council’s consideration.  

EXECUTIVE SUMMARY: 

The Township of Langley (the Township) participates in Metro Vancouver’s Nuisance Mosquito 
Control Program (the Program). The purpose of this Program is to control mosquitoes in the 
region which are largely attributed to pools of stagnant water resulting from flood waters. 
Mosquito populations are controlled by applying an environmentally friendly larvicide (a pellet 
type product) to mosquito breeding waters. Control of adult mosquitoes by application of 
adulticide (i.e. ‘spraying’ or ‘fogging’) is not included in the Program, nor approved under the 
approved Pest Management Plan (PMP). In the Township of Langley, treatment of larvae 
generally occurs in the spring with application by ground, water, and air. 

Metro Vancouver recently awarded the contract to Morrow Bioscience Ltd. (MBL) to monitor and 
treat identified areas in the region over the next five (5) years. Township staff had an opportunity 
to participate in the process by reviewing and commenting on the draft request for proposal 
(RFP) and proposals received. As the incumbent contractor, MBL is knowledgeable about the 
unique requirements of operating a Nuisance Mosquito Control Program in this region. The 
contractor’s proposal included innovative changes to the Program such as the introduction of a 
First Nation Liaison position, an online reporting tool, and the use of drone (UAV) technology to 
treat difficult to reach mosquito breeding habitat. The contractor will dedicate a staff member to 
the Township’s program to monitor and treat mosquitos, a practice first started in 2023, at the 
request of the Township. 

Additional base operating funding will be required to deliver Metro Vancouver’s improved 
Mosquito Control Program. Unless significant snow or rainfall events occur this spring, the 
contractor is predicting a relatively low mosquito abundance due to the reduced snowpack. 
Township staff will track 2024 costs to implement the enhanced Program and are seeking 
approval to submit the necessary funding increase in the 2025 budget. 

PURPOSE: 

The purpose of this report is to provide Mayor and Council with an update on the Township of 
Langley’s participation in the Metro Vancouver Mosquito Control Program, the results of Metro 
Vancouver’s request for proposal process, information on the 2024 season, and to request 
approval to submit additional costs for the Program to be submitted in the 2025 budget. 
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BACKGROUND/HISTORY: 

At its Regular Council Meeting on May 29, 2023, Council passed the following resolution: 

“That the Mosquito Control Program be referred to staff for a report to be 
provided at the June 12, 2023 Regular Council Meeting.” 

The report to Council, attachment A, was presented at the June 12, 2023 Council meeting, and 
the above resolution was amended to report back on the 2024 Mosquito Control Program. 

The Township of Langley (the Township) participates in the Metro Vancouver Regional 
Nuisance Mosquito Control Program (the Program). The scope of the Program includes all 
Metro Vancouver owned and/or managed lands (i.e. Metro Parks) and public lands within 
participating municipalities (the cities of Pitt Meadows, Coquitlam, Maple Ridge, Surrey, and 
Richmond). The Program also includes both public and private lands in the Township, including 
(with permission of Kwantlen First Nation) reserve lands on MacMillan Island. Each municipality 
is responsible only for the costs to deliver the Program in their municipality, plus a share of the 
base/administrative costs. Other municipalities within the region do not participate in this 
Program and the Township is the only municipality that makes the Program available to its 
residents for treatments on private land. 

The goal of the Program is to reduce the number of mosquitoes to tolerable levels and to 
reduce impacts on local communities’ enjoyment of outdoor spaces and economic interests. 
Public education is also an important component of the Program. In addition to promoting 
general awareness of the Program, key messaging includes steps residents can take to protect 
themselves from nuisance mosquitos and eliminate potential breeding habitat at their homes 
and businesses. 

The Program is coordinated by Metro Vancouver and mosquito control services are delivered 
via a contractor retained for up to a five-year term. Metro Vancouver oversees the contract 
administration for the Program, as well as activities in their Regional Parks (including Derby 
Reach and Brae Island). Key features of the Program consist of the following: 

• training and coordinating staff certified in pest management
• monitoring river levels, temperature, rainfall, and snowpack levels
• monitoring numbers of developing larval mosquitoes in water bodies
• applying bacterial larvicide where larval densities meet threshold values
• monitoring numbers of adult mosquitoes to gauge effectiveness of treatment
• public education/community outreach and responding to mosquito related complaints

via the Mosquito Hotline (604-432-6228)
 

• reporting to Metro Vancouver (and Program member municipalities) and the
province of BC

Public education and outreach occur via the Regional ‘Fight the Bite’ Campaign. This 
campaign educates residents about nuisance mosquitoes and mosquito control efforts, steps 
to take to eliminate backyard breeding habitat, and provides personal protection tips. The 
Township also conducts its own public outreach which has included a bus shelter and 
newspaper ad campaign, information cards at Township facilities, information via the 
Township eNews, social media posts, and a webpage dedicated to mosquito control 
(www.tol.ca/mosquitoes). In addition, the contractor also hosts an educational booth yearly  
at a local event in each member municipality. 

Mosquitoes in the Township can be attributed primarily to annual spring/summer flood water. 
Mosquitoes lay their eggs on shorelines and seepage areas affected by seasonal flooding such 
as the Fraser River around Fort Langley, Derby Reach, Brae Island, and Glen Valley. Eggs laid 
during previous highwater years can stay viable for up to four (4) years. If numerous seasons 
have passed between highwater years, then high river levels may trigger a compounded number 
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of mosquito eggs to hatch, as occurred in 2022. Staff from MBL have already been monitoring 
the Fraser River levels and based on current and forecast conditions, are anticipating 
commencing weekly site visits to begin in the next few weeks.  

Pesticide use is regulated by federal and provincial legislation and an approved Pest 
Management Plan (PMP) is required to treat mosquitoes. Mosquito control activities are carried 
out under this plan by certified personnel hired by the contractor. The approved PMP targets the 
larval stage of mosquitoes utilizing an environmentally friendly larvicide called Bacillus 
thuringiensis israeliensis (Bti) dispensed in pellet form by ground (hand or backpack blower), 
water (canoes), or air (helicopter). Control of adult mosquitoes by application of adulticide  
(i.e. ‘spraying’ or ‘fogging’) is not included in the Program nor approved under the PMP. 

In 2022, a high and prolonged freshet, with multiple peaks, caused a compound hatching event 
with mosquitoes continuing to hatch well into the summer. This led to a greater number of 
mosquitoes and an increase in complaints received by the Mosquito Hotline. In 2023, snowpack 
levels were average with no late spring snowpack accumulation or unseasonal rain events 
which led to a moderate and early spring freshet and a shorter, less intense mosquito season.  

This year, average snowpack levels across BC are at 66% of normal (compared to 91% in 2023). 
Unless significant snow or rainfall events occur this spring, the Fraser River freshet is predicted to 
be below normal resulting in a mild mosquito season.  

DISCUSSION/ANALYSIS: 

The previous five-year Mosquito Control Contract as well as the Regional Pest Management 
Plan expired after the 2023 season. Metro Vancouver put out a call for tenders and staff from 
member municipalities had the opportunity to review and comment on the draft request for 
proposal (RFP) and participate in the evaluation of the proposals received. The contract was 
awarded to Morrow Bioscience Ltd. (MBL) for another five-year term. MBL has been the 
contractor for both the Metro Vancouver Regional District and Fraser Valley Regional District 
programs for the past several years. With the experience and knowledge gained from working in 
the region, they are highly qualified and well positioned to deliver the Metro Vancouver Regional 
District’s Program. 
Mosquito control efforts for 2024 will likely commence in the next few weeks, with the contractor 
assessing known mosquito breeding sites on a weekly basis for developing larvae. When larvae 
develop and sites meet regulated density levels as per the PMP, ground treatments will be 
conducted by hand and backpack applicator. As water levels rise with the Fraser River freshet 
creating more mosquito breeding habitat, additional teams will monitor and treat sites by canoe. 
Monitoring frequency will increase during peak times and sites will be checked within one (1) or 
two (2) days of pesticide application to ensure treatment efficacy and to conduct quality control  
touch-up treatments, as needed.  
Aerial treatment of Brae Island and MacMillan Island is conducted when high water levels make 
access by foot too difficult/dangerous, and the area too large to effectively treat by other means. 
Timing of peak Fraser River levels is difficult to predict in advance. The contractor monitors 
water levels in the watershed upstream to anticipate when aerial treatment by helicopter will be 
required. Typically, one (1) to three (3) aerial treatments are required between May and July, 
depending on the number of Fraser River level peaks. Prior to aerial treatments, notice is 
posted on the Township’s website, social media channels, and the contractor will communicate 
with key stakeholders such as the Brae Island Campground, Kwantlen First Nation, and the Fort 
Langley Community Association. Staff note that aerial treatment is a regulated activity and 
threshold conditions must be met before the contractor is permitted to conduct treatment. 
In 2024, the contractor proposes to continue reconnaissance in the Township and Maple Ridge 
to identify new mosquito breeding areas that may be impacting North Langley residents. Dense 
canopy cover and flooded understory brush can make some areas difficult to access for larvae 
monitoring and treatment. To assist with this, and potentially reduce costs of helicopter 
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treatments, MBL has worked towards achieving Transport Canada certification to use 
unmanned aerial vehicles (UAVs, or drones). The drones can also be used to survey for new or 
previously unknown breeding areas. Application of pesticide by UAVs is pending approval by 
provincial agencies but is expected to be an option within one (1) to two (2) years.  

MBL maintains a team of eight (8) certified staff members in the region for mosquito control.  
At the request of Township staff in 2023, MBL dedicated a staff member to the Township to 
monitor and treat mosquitoes which will continue in 2024. In addition to the full complement of 
field technicians, MBL has committed to hiring additional staff for a First Nation Liaison position. 
MacMillan Island has significant mosquito breeding habitat both in Brae Island Regional Park and 
on Kwantlen First Nation lands. Integrating local Indigenous perspective and knowledge of the area 
will improve mosquito control efforts and further Metro Vancouver and the Township’s 
commitments to reconciliation.  

Also new this year is the introduction of an online reporting tool or “Mosquito Reporter”. The tool 
will allow residents to report mosquito-related concerns from their smart phone or computer directly 
to the contractor. Relevant photos, geolocation, and a request for a call-back can be included in the 
report, providing a deeper understanding of mosquito presence, and reducing staff time required to 
compile this information. The Mosquito Hotline (604-432-6228) will continue to be available for 
those who wish to call in to ask questions or provide feedback.  

The contractor will have an educational booth in Fort Langley on May 20, 2024, for the Annual May 
Day Parade and Celebration, promoting awareness about the Program and providing residents an 
opportunity to ask questions. Public education and outreach via the Regional ‘Fight the Bite’ 
Campaign will also ramp up around this time with messaging to educate residents about nuisance 
mosquitoes, mosquito control efforts being undertaken by the contractor, as well as personal 
protection tips and steps to take to eliminate backyard breeding habitat. 

Financial Implications: 

Of the participating member municipalities, including Metro Vancouver Parks, the Township 
invests the greatest fiscal amount in mosquito control with $47,100 being spent in 2023. 

Costs to deliver this Program over the next five-year term have risen due to a combination of 
enhanced services, general inflation, as well as increased fuel and materials costs.  

Additional base operating funding will be required to deliver Metro Vancouver’s improved 
Mosquito Control Program. Unless significant snow or rainfall events occurs this spring, the 
contractor is predicting a relatively low mosquito abundance year due to the reduced snowpack. 
Township staff will track 2024 costs to implement the enhanced Program and are seeking 
approval to submit the necessary funding increase in the 2025 budget. 
Respectfully submitted, 

Lovena Morton 
ENVIRONMENTAL COORDINATOR I 
for 
ENGINEERING DIVISION 

This report has been prepared in consultation with the following listed departments. 

CONCURRENCES 
Division / Department Name 
FINANCE DIVISION S. Ruff

ATTACHMENT A - RtC 23-108 – 2023 Nuisance Mosquito Control Program June 12, 2023  
ATTACHMENT B - 2023 Mosquito Control Program Final Report 
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MAYOR AND COUNCIL 

PRESENTED: JUNE 12, 2023 – REGULAR MEETING REPORT: 23-108 
FROM: ENGINEERING DIVISION FILE: 5280-16 
SUBJECT: 2023 NUISANCE MOSQUITO CONTROL PROGRAM 

RECOMMENDATION: 

That Council receive the 2023 Nuisance Mosquito Control Program Report for information. 

EXECUTIVE SUMMARY: 

At its Regular Afternoon Meeting on May 29, 2023, Council passed the following resolution: 

“That the Mosquito Control Program be referred to staff for a report to be provided at the 
June 12, 2023 Regular Council Meeting.” 

The Township of Langley participates in the Metro Vancouver Regional Nuisance Mosquito 
Control Program. The purpose of this program is to control for mosquitoes in the region which 
are largely attributed to flood waters and other environmental parameters. Last year, the Fraser 
River freshet was unusually high for a prolonged period with multiple peaks resulting in an over 
abundance of mosquitoes. The areas of Derby Reach, Fort Langley, and Glen Valley were 
particularly affected impacting residents and visitors’ ability to enjoy the outdoors. 

Mosquito populations are controlled by applying an environmentally friendly larvicide (a pellet 
type product) to mosquito breeding waters. Control of adult mosquitoes by application of 
adulticide (i.e., ‘spraying’ or ‘fogging’) is not included in the Program nor approved under the 
Provincial Pest Management Plan. 

A certified contractor, Morrow BioScience Ltd., has been contracted to monitor and treat 
identified areas in Langley and other areas of Metro Vancouver for the past several years, 
including 2023. Due to environmental conditions, the contractor predicts this year to be less 
intense than 2022. Township staff have been working with both Metro Vancouver and the 
contractor to enhance the mosquito control program for 2023 including increased resources, 
treatments, and public outreach.  

PURPOSE: 

The purpose of this report is to provide Mayor and Council with an overview of the Township of 
Langley’s participation in the Metro Vancouver Mosquito Control Program and information on 
the 2023 plan including program enhancements. 

ATTACHMENT A
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BACKGROUND/HISTORY: 

The Township of Langley participates in the Metro Vancouver Regional Nuisance Mosquito 
Control Program (the Program). The scope of the program includes all Metro Vancouver owned 
and/or managed lands (i.e., Metro Parks) and public lands within the City of Pitt Meadows, 
Coquitlam, Maple Ridge, Surrey, and Richmond. The Program also includes both public and 
private lands in the Township of Langley. Other municipalities within the region do not 
participate in this Program. We understand that the Township is the only municipality that 
makes the Program available for property owners and private lands. The goal of the Program is 
to reduce the numbers of mosquitoes to tolerable levels and to reduce impacts on local 
community’s enjoyment of outdoor spaces and economic interests. The Program is coordinated 
by Metro Vancouver via the contractor (Morrow BioScience Ltd. (MBL)) retained to carry out the 
services of the Program for 2019-2023. 

Metro Vancouver oversees the contract administration for the Program, as well as activities in 
their managed Regional Parks (such as Derby Reach and Brae Island). Key features of the 
Program consist of the following: 

• monitoring river levels, temperature, rainfall, and snowpack levels;
• monitoring numbers of larval mosquitoes in water bodies;
• applying naturally occurring bacterial larvicide to water bodies;
• monitoring numbers of adult mosquitoes to gauge effectiveness of treatment; and
• public education and community outreach / responding to mosquito related complaints

via the Mosquito Hotline (604-432-6228).

The Township of Langley conducts public outreach outside of the Program. This includes a bus 
shelter ad campaign, web and social media posts, and a webpage dedicated to mosquito 
control (www.tol.ca/mosquitoes).   

Mosquitoes in Langley can be attributed primarily to annual spring/summer flood water. 
Mosquitoes lay their eggs on shorelines and seepage areas affected by seasonal flooding such 
as the Fraser River around Fort Langley, Derby Reach, Brae Island, and Glen Valley. Staff from 
MBL visit each site on a weekly basis beginning in April. Frequency of visits increases as 
seasonal flooding progresses.  

Pesticide use is regulated by federal and provincial legislation requiring an approved Pest 
Management Plan (PMP). Mosquito control activities are carried out under this plan by certified 
personnel. The approved PMP targets the larval stage of mosquitoes utilizing an 
environmentally friendly larvicide dispensed in pellet form by ground (hand or backpack blower) 
and aerial (helicopter) applications to mosquito breeding habitat. Control of adult mosquitoes by 
application of adulticide (i.e., ‘spraying’ or ‘fogging’) is not included in the Program nor approved 
via the PMP. 

DISCUSSION/ANALYSIS: 

In 2022, a high and prolonged freshet with multiple Fraser River water level peaks caused 
mosquitoes to continue hatching well into the summer resulting in a higher number of 
mosquitoes.  In 2023, snowpack levels were average with no late spring snowpack 
accumulation or unseasonal rain events leading to a moderate spring freshet. This year, Fraser 
River levels are already dropping and mosquito populations should already be decreasing. It is 
expected that the mosquito season this year will be much shorter and less intense.  

MBL maintains a team of eight certified staff members in the region for mosquito control. For 
2023 and at the request of Township staff, MBL has dedicated additional staff to Langley to 
monitor and treat mosquitoes. The teams started monitoring known mosquito sites earlier this 
year by visiting key areas in Fort Langley on a weekly basis. As the larvae develop and sites 
meet regulated levels as per the PMP, daily checks and ground treatments have been 
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conducted by hand and backpack applicator. An additional team monitors and treats sites by 
canoe on a weekly basis and more frequently during peak times. Sites are checked within one 
or two days of the initial treatment to ensure treatment efficacy and touch-up treatments are 
conducted as needed. 

Fraser River levels have peaked twice this spring (May 11 at 4.7 m and May 21 at 5.5 m), 
prompting treatment by helicopter. Aerial treatment of Brae/MacMillan Island is conducted as 
high-water levels make access by foot difficult/dangerous and the area is too large to effectively 
treat by other means. This year, the Fraser peaked at a lower level than previous years (2022 
was 5.9 m) and therefore less eggs have hatched to the larva stage.  

Prior to aerial treatments, a notification is posted on the Township website and social media 
channels. The contractor communicates with key stakeholders and signs are posted at the Brae 
Island campground. This year, crews identified and treated new areas on Kwantlen lands by 
helicopter and followed up with ground monitoring and treatments as needed. Mosquito 
monitoring and control efforts in Langley typically continue through to the end of August. It is 
unknown but not anticipated that additional aerial treatments will be required due to dropping 
Fraser River levels. Staff note that aerial treatment is a regulated activity and threshold 
conditions must be met before the contractor is permitted to conduct treatment. 

Public education and outreach via the regional ‘Fight the Bite’ campaign continues to educate 
residents about nuisance mosquitoes and mosquito control efforts conducted by Morrow 
BioScience, as well as steps to take to eliminate backyard breeding habitat, and personal 
protection tips. Township outreach includes bus shelter ads, website, info cards, social media, 
eNewsLetters, attendance at local events, and new for 2023: a town-hall meeting with 
contractor presentation and Q&A’s.  

Staff are exploring future program enhancements to improve mosquito control efforts in Langley, 
some of which have already been implemented in 2023. Program enhancements include 
additional contractor resources dedicated to the Fort Langley area, identification of previously 
unmapped mosquito breeding areas and terrain, increased education and outreach, and 
exploring the use of drones for aerial application of larvicide in hard-to-reach areas. 

The mosquito control contractor has been clear that mosquito control is a complex science and 
additional investment in mosquito control efforts is not a guarantee of reduced adult mosquito 
populations due to physical and regulatory requirements. There are a number of environmental 
factors which affect larvae numbers, speed of development, and effectiveness of the larvicide 
treatment that are beyond control. Variability in these factors means that adult mosquito levels 
can change from year to year regardless of the level of effort applied.  
Financial Implications: 
The annual operating budget for mosquito control is $54,845. Of the other participating member 
municipalities, including Metro Vancouver Parks, the Township of Langley invests the greatest 
fiscal amount in mosquito control and is unique in including treatment on private lands. 

Respectfully submitted, 

Lovena Morton 
ENVIRONMENTAL COORDINATOR I 
for 
ENGINEERING DIVISION 
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MVRD – 2023 Nuisance Mosquito Program

www.morrowbioscience.com 
Morrow BioScience Ltd.

Executive Summary 

Morrow BioScience Ltd. (MBL) has now completed the final year of a 2-year contract 
renewal as mosquito control contractor for Metro Vancouver Regional District (MVRD). 
The mosquito control program reduces floodwater, saltmarsh, and identified permanent 
water mosquito abundance within the program-participating municipalities of the City of 
Coquitlam, City of Maple Ridge, Metro Vancouver Parks, City of Pitt Meadows, Township 
of Langley, City of Surrey, and City of Richmond. Most control activity takes place along 
the Lower Fraser River foreshore, river-associated seepage sites, and saltmarsh sites.  

In April, immediately preceding the mosquito monitoring season, the snowpack in most 
basins contributing to the Fraser River were lower than normal. The snowpack was slightly 
augmented during April but rapidly melted during May, with warmer-than-average 
temperatures delivering freshet earlier by two (2) weeks to the Lower Fraser River. From 
late April until mid-June, a long-lasting high-pressure system within contributing basins 
exhausted the 2023 snowpack by mid-June. Significant precipitation events during May 
resulted in slightly amplified Lower Fraser River levels. Precipitation combined with 
freshet resulted in the Lower Fraser River peaking on 21 May at 5.53m. The 2023 Lower 
Fraser River peak was relatively high considering low snowpack in contributing basins as 
of 1 April, however, high water was short-lived compared to the Lower Fraser peak of 
2022. Unseasonably warm and dry weather through May led to the Lower Fraser River 
levels exceeding 5 meters for just 10 days. Peak Lower Fraser River levels were lower than 
those of 2022 and did not trigger a compounded number of floodwater mosquito eggs to 
hatch. Environmental conditions were not optimal for a high rate of mosquito development 
in 2023. 

Larval mosquitoes were treated between 19 May and 13 September. The total floodwater 
mosquito habitat and saltmarsh/permanent water mosquito habitat treated by ground was 
63 hectares. The total floodwater mosquito habitat treated by air was 94 ha, with two aerial 
treatment events occurring, on 17 and 23 May, 2023. Area treated in 2023 was 
approximately 48 ha less than the much longer high-water season of 2022. At all known 
sites, efficacy was assessed as high. A real-time monitoring and treatment data dashboard 
was provided to the managers of all MVRD participating municipalities. The dashboard 
enabled partner municipality managers to view up-to-date treatment information and 
ensure quality control. 

Residential concern was low in 2023, with two concern calls and one concern email 
received from local residents. The two concern calls were from Langley and the email was 
in regard to the Pacific Spirit Park area. The calls were likely the result of mosquitoes 
dispersing from Brae/McMillan Island and Kanaka Creek Regional Park.  

MBL staff responded to both calls and emails within a timely manner. While no known 
sites were missed, high river levels can create micro-sites within river debris which are 
difficult to identify and may have gone untreated. Additionally, a 95% efficacy rate still 
leaves 5% of mosquitoes that may escape treatment. 
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A total of 25 trap nights were conducted this year. Adult mosquito trap specimen 
identification indicated that mosquito abundance was relatively low in May and June 
trapping events. The highest adult mosquito collection events occurred on 7 July and 1 
August at Derby Reach Regional Park, the most abundant species identified was Aedes 
Vexan, a local floodwater mosquito that is influenced by the Lower Fraser River peak levels 
from early-May to early-June in 2023. A total of 909 mosquito specimens were collected 
in 2023. Approximately 97 percent of the female mosquitoes identified were floodwater 
mosquitoes. The relatively low adult mosquito abundance is a result of high but only 
shortly sustained Fraser River levels. As of 6 September, the BCCDC has reported one 
human case of West Nile virus in British Columbia and no cases of Zika virus. 
 
Communications with program residents remains a priority for MBL. MBL staff were able 
to host booths at five community events throughout the Metro Vancouver program area in 
2023. MBL staff showed residents mosquito specimens, discussed program objectives and 
control methods, and included kid-friendly activities related to mosquito biology. On 29 
May, MBL participated in a CBC interview which was subsequently posted on MBL’s 
website on 2 June. The reach of social media posts continues to rise annually, meaning that 
more residents around the MVRD may be aware of and engaged with mosquito abatement 
efforts. 
 
Season Highlights 
 

• The peak Fraser River level at the Mission gauge occurred on 21 May at 5.53 m. 
• The 2023 peak was approximately 0.34 m lower than the 2022 peak. 
• Fraser River levels above 3 m lasted for 30 days, with 10 of those days above 5 m.  
• The snowpack in basins contributing to the Fraser River ranged from 82-111% of 

normal in April, immediately preceding the floodwater mosquito season.   
• ENSO-neutral weather patterns slightly augmented the snowpack in contributing 

basins through April and May. 
• The freshet was early by 1-2 weeks. 
• Local precipitation accumulation for April, May, June, July and August were all 

below average. 
• Peak river levels were below those of 2022, the early freshet, and shortly sustained 

high water levels led to low larval abundance in 2023.  
• Two aerial campaigns were required within the MVRD mosquito program purview. 

Aerial treatments were conducted on 17 and 23 May.  
• Total ground treatments at floodwater mosquito development sites were applied to 

63 ha (254 kg granular AquabacÒ). 
• Total AquabacÒ aerial applications resulted in the treatment of 94 ha (946 kg of 

granular AquabacÒ). 
• Adult mosquito trap efforts in 2023 included a total of 25 trap nights, a decrease 

from 58 trap nights during 2022. 
• Most adult trap sites were set up in inconspicuous locations in 2023, resulting in 

fewer vandalism challenges. 
• A total of 909 adult mosquito specimens were collected from 14 trap site locations. 
• Floodwater mosquitoes comprised approximately 97 percent of trap sites contents. 
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MVRD – 2023 Nuisance Mosquito Program

• The peak of adult mosquito abundance was collected at traps set from
approximately 6 weeks after the official peak of the Lower Fraser River.

• Derby Reach Park, Brae Island Regional Park, and Kanaka Creek Regional Park
had the highest mosquito trap abundance, suggesting continued reconnaissance
efforts may reveal new floodwater mosquito development habitat.

• A total of three concern calls were received to the Mosquito Hotline in 2023. Of
those, two came from Langley with adult nuisances likely due to floodwater
mosquitoes dispersing from Brae/McMillan Island and Kanaka Creek Regional
Park.

• One concern email was received and addressed by MBL staff.
• MBL staff hosted five education outreach booths within the MVRD mosquito

program purview between 29 April–11 June.
• Following MVRD approval, MBL staff gave one interview to CBC.
• On 6 September, the BCCDC issued an alert identifying one human West Nile virus

case located on Vancouver Island; however, the source exposure was suspected to
be due to out-of-province travel.

• As of 20 November, BCCDC updated the alert by reporting zero West Nile virus
cases originating from British Columbia.

• Relatively high levels of WNv activity were reported in Washington State and
Idaho State following a warmer-than-normal spring and early summer.
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Introduction 
 
Morrow BioScience Ltd. (MBL) is the longest-operating mosquito control firm in British 
Columbia, having conducted mosquito control in this province for nearly four decades. The 
2023 mosquito season marked MBL’s final year in a 2-year contract term with the Metro 
Vancouver Regional District (MVRD).  
 
The MVRD mosquito control program involves a range of floodwater mosquito habitat, 
saltmarsh mosquito habitat, considerable program reach, and a high population density. 
These variables make the MVRD mosquito control program complex. Historical 
experience with this program and other comparable regional programs has created a strong 
knowledge base from which to build. That understanding has helped improve floodwater 
and saltmarsh mosquito development site management within the MVRD. In addition to 
MBL’s knowledge base, MBL’s commitment to public engagement, program data 
transparency through the use of MBL’s in-house real-time data collection portal and client 
dashboard, and improved environmental accountability via annual carbon offset purchases 
further strengthens the MVRD mosquito control program. MBL’s goal is to continue to 
provide effective floodwater mosquito control to Metro Vancouver Regional Parks, City 
of Coquitlam, City of Maple Ridge, City of Pitt Meadows, Township of Langley, City of 
Surrey, and City of Richmond while remaining socially and environmentally responsible.     
 
Carbon Offsets 
 
The spatial reach of the MVRD mosquito program is such that driving is an inevitable 
requirement. As an organization, MBL travelled just under 100,000 km.  The accumulated 
mileage for the Metro Vancouver program over the course of 2023 was approximately 
28,000 km (ground transportation only). As an estimate, the driving requirements for this 
program resulted in the production of approximately 7.1 tonnes of CO2 emissions. 
 
To offset this addition of CO2 to the environment, MBL has committed to purchasing 
carbon offsets. To fulfill this commitment, carbon offsets are purchased through the 
Neighbours United – formerly West Kootenay Ecosociety1. When the carbon offsets are 
purchased, a proof of purchase and certificate from the offset provider will be delivered to 
the MVRD program manager.  
 
Methodology 
 
As large areas of the MVRD are within the Lower Fraser River’s flood plain, the primary 
targets of the MVRD mosquito control program are floodwater mosquito larvae. Female 
floodwater mosquitoes (e.g., Aedes vexans, Ae. sticticus) deposit their eggs on damp 
substrate that experiences flooding. Within the MVRD, floodwater mosquito development 
sites primarily exist along the flooding corridor of the Fraser River, including associated 
seepage sites and the islands within the Fraser River. When water floods these sites, due to 
the freshet and/or significant localized precipitation, the result is large-scale floodwater 
mosquito egg hatching. If numerous seasons have passed between high-water years, then 

 
1 https://neighboursunited.org 
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high river levels may trigger a compounded number of mosquito eggs to hatch, resulting 
in a compounded number of mosquito larvae. While study results vary, Breeland and 

Pickard (1967) estimate that Aedes vexans 
eggs can remain viable for up to four (4) 
years while they await necessary hatching 
cues. 

Additional targets of the MVRD mosquito 
control program are permanent water 
mosquito species (e.g., Anopholes 
punctipennis, Culex pipiens, Culex 
tarsalis), found specifically within City of 
Richmond ditches, and saltmarsh 
mosquitoes (e.g., Aedes dorsalis), found 
in saltmarsh habitat within the cities of 
Richmond and Surrey. Female permanent 
water mosquitoes lay their eggs in rafts on
the surface of quiescent water. Most 

permanent water mosquito species within the MVRD are univoltine. Alternately, many 
saltmarsh mosquito species may have multiple independent hatches each season. Saltmarsh 
mosquitoes lay eggs on the damp substrate next to calm brackish or saltwater sites that 
flood. When water floods the sites due to tidal influences or precipitation, the result is large-
scale mosquito egg hatching. 

MBL field technicians began monitoring floodwater mosquito development sites within 
the MVRD prior to the Fraser River levels rising in the spring. Similarly, saltmarsh and 
permanent water mosquito development sites were monitored beginning in the early spring 
when maximum daily temperatures were more consistently near 15°C. Mosquito 
development sites are adaptively managed; regional river levels and local temperatures 
largely dictate how frequently sites are visited, as opposed to a prescribed monitoring 
schedule. At the height of the mosquito season, MBL staff may monitor highly productive 
sites multiple times a week. Adaptive management techniques allow MBL staff to most 
accurately time treatments, if necessary. Prescribed monitoring methods increase the risk 
of missing optimal treatment windows due to potential accelerated mosquito development 
rates with rising temperatures (Read and Moon 1996). Hence, as regional river levels and 
ambient temperatures begin to rise consistently, monitoring efforts increase accordingly.  

Larval mosquitoes in sufficient number (i.e., >4/dip; Image 1) are treated by ground 
applications of a microbial larvicide product, AquabacÒ. This product has the active 
ingredient Bacillus thuringiensis var. israelensis (Bti). In 2023, only the granular 
formulations of AquabacÒ was used. The granular form is carried on a corncob mixture 
and the liquid form is water-based. The mode of action is relatively simple and with a high 
degree of target species specificity. Receptors within the mid-gut region of the mosquito 
larvae are compatible with the toxin proteins that are produced alongside each bacterial 
spore. After the mosquito larvae ingest the toxin protein, disruption of the larval mid-gut 
cells occurs. This event causes damage to the wall of the gut and quickly leads to larval 
death (Boisvert and Boisvert 2000). 

Image 1. Standard dip (350 ml) with 2nd and 3rd 
instar floodwater mosquito larvae (7 June 2022). 
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As the season progresses and more mosquito eggs are triggered to hatch, it becomes 
increasingly difficult to treat sites in a timely manner by ground due to access challenges 
and concurrent site activation. At this point, a helicopter is used to conduct aerial 
treatments. Aerial campaigns use the same pesticide as ground applications, although 
typically with a higher application rate to permeate canopy cover.  

Treatments are timed to target the 3rd and 4th larval instars. If treatments are applied too 
early, the larvae will not have reached their highest feeding rate yet and may not ingest the 
Bti spore. If applied too late, the larvae molt into pupae (i.e., non-feeding stage). Both 
circumstances may result in the development of adult mosquitoes. Additionally, by waiting 
until mosquito larvae are in the 3rd and early 4th instar stages, early instar larvae are 
available as food sources in the ecosystem.    

Sites are treated when a standard dip (350ml) collects >4 late instar (3rd or 4th instar) larvae 
per dip. When flooding commences and ambient temperatures rise, many dips easily 
exceed this threshold. Larval densities within the range of 200-500 per dip are commonly 
detected (Image 1). All sites are checked within one or two days of the initial treatment to 
ensure treatment efficacy. If necessary, touch-up treatments are conducted. 

 
Environmental Conditions 
 
Lower Fraser River levels are the main environmental condition that impact floodwater 
mosquito sites - the great majority of mosquito development area within the MVRD 
mosquito control program purview. The three primary environmental conditions that affect 
the Lower Fraser River levels throughout the mosquito season (i.e., April – August) are: 1) 
the snowpack in basins contributing to the Lower Fraser River, 2) ambient temperature in 
snow basins contributing to the Lower Fraser River, and 3) local precipitation. Local 
ambient temperature is also of interest due to the effect that local ambient temperature can 
have on mosquito egg hatching and larval development rates. 
 
Ambient temperature, precipitation, and tidal fluctuations are the primary environmental 
predictors for permanent water and salt-marsh mosquito development. Each condition 
provides insights regarding hatching start, development rate, and success. As such, all 
noted conditions are tracked throughout the season for all target species. 

Snowpack 
 
The water levels of the Lower Fraser River are largely dictated by the freshet released from 
the Fraser, Thompson, and Nechako Plateaus between April and July (Image 2; A. 
Jollymore, personal communication, 15 June 2023). The Fraser River is also influenced by 
tidal variations and high, spatially concentrated precipitation accumulation, although to a 
lesser degree. When the snowpack exceeds 100 percent of normal immediately prior to the 
spring snowmelt and when regional precipitation accumulation is above normal, higher-
than-average Lower Fraser River levels are expected during the mosquito season. 
Similarly, high ambient temperatures within contributing basins can compress the melt 
timeline, resulting in high Lower Fraser River levels even if the snowpack in those basins 
does not exceed 100 percent.   
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Image 2. Fraser River sub-basin freshet contribution (A. Jollymore; River Forecast Centre) 

 
On 1 April, immediately preceding the 2023 MVRD mosquito monitoring season, the 
snowpack within basins influencing the Lower Fraser River ranged between 82-111 
percent of normal (Table 1). The lower-than-normal snowpack may have been the result of 
the ENSO-neutral (El Nino – Southern Oscillation) weather pattern that was in place during 
the spring of 2023. On 1 April contributing snowpack stations in the contributing basins 
were lower than that of 2022. Unseasonably warm weather within influential basins 
through May resulted in the early exhaustion of contributing snowpack. Freshet arrived 
approximately 1-2 weeks earlier than normal but was shortly sustained as the Lower Fraser 
River was in recede by early June. Subsequent warm, relatively dry weather patterns 
influenced the continued drop of regional Fraser River levels through August.   
 
Table 1. Snow basin indices (2022 and 2023, 1 April percent of normal) for basins that directly affect 
the Lower Fraser River flood plain, determined by the River Forecast Centre. 

Basin 2022 April Snowpack 2023 April Snowpack 

Upper Fraser East 125 87 

Upper Fraser West 140 111 

Lower Fraser 116 83 

Middle Fraser 115 89 

North Thompson 128 82 

South Thompson 107 97 

Nechako 104 95 
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through August, with environmental cues present for mosquito egg hatching for a 
significantly shorter-than-average period of time.    

Local Precipitation 
 
Substantial temporally and spatially concentrated precipitation accumulation may elevate 
Fraser River levels, increase seepage site levels, expand saltmarsh mosquito development 
habitat, and increase permanent water mosquito sites. Tracking local precipitation 
accumulation can aid MBL field staff in determining how long mosquito development sites 
may require management. The Mission West Abbey weather station (ID: 1105192) 
provides both historical precipitation accumulation averages (i.e.,1981–2010) and current-
year totals, allowing for the comparison between the two. This comparison facilitates some 
level of prediction regarding larval mosquito hatching and treatment timing requirements. 
When more-than-average precipitation is received within peak hatching months, additional 
floodwater, saltmarsh, and permanent-water mosquito eggs may be triggered to hatch. 
 
Precipitation received to the Mission West Abbey weather station in April was slightly 
lower-than-average (Figure 2). It is unlikely that local precipitation impacted target 
mosquitoes in April due to a relatively low input and the lack of additional hatching cues.  
 
Local precipitation in May, June, July, and August were all lower-than-average in 2023, 
however, precipitation events on May 21-22 may have influenced peak Lower Fraser River 
levels. The otherwise low precipitation values noted June through August did not influence 
river levels beyond those critical for mosquito larvae development. Together, the 
precipitation received in June and July was approximately 180 mm lower than the average 
sum of the two months. Given the lack of precipitation received during June and July and 
the already low Lower Fraser River levels, it is unlikely precipitation received during this 
time influenced floodwater mosquito development at river associated sites. Low 
precipitation accumulation amounts were noted throughout the Fraser River watershed 
despite rainfall events, adding to the continued recede of Fraser River levels along the 
system. Container mosquito, permanent-water, and saltmarsh development habitat may 
have been amplified during precipitation events during May and June. 
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Figure 2. 2023 precipitation values (rainfall and snow accumulation; mm) recorded at the Mission 
West Abbey Station (ID: 1105192) for 01 April – 31 August, 2023 (green), 01 April – 31 August, 2022 
(blue) and average station precipitation values (1981-2010; orange). 
 
Very little precipitation accumulated in July at the Mission West Abbey station. The 
recorded precipitation during July was lower than the station’s July average by 
approximately 51 mm, with all 8.6 mm of precipitation falling over two days, having little 
influence on the Lower Fraser River levels and associated mosquito development sites. 
Precipitation accumulation tapered dramatically through July and August. August 
precipitation was approximately 57 mm lower than average (Figure 2). It is unlikely that 
precipitation received to the Lower Fraser River in August augmented Lower Fraser River 
levels and associated mosquito development sites because the univoltine floodwater 
mosquito species had already hatched and/or seepage sites had returned to dry states. 
However, it’s possible that precipitation received in August created habitat for container 
and saltmarsh mosquito hatching. Thus, adult mosquito presence toward the end of the 
season was likely due to multivoltine mosquitoes from these sites, not floodwater mosquito 
species in certain areas.  

Ambient Temperature 
 
Local ambient temperature and ambient temperature within the Fraser River-associated 
basins is an important variable to track. Local ambient temperature fluctuations from April 
through August can affect mosquito egg hatching, larval development rates, adult dispersal, 
and adult survival within MVRD mosquito development habitat. Within contributing snow 
basins, ambient temperature dictates the commencement and often the intensity of the 
freshet, which directly impacts floodwater mosquito development habitat.   
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                 Fraser River Watershed Temperatures 
 
The 2023 mosquito monitoring season began in April with slightly below-average ambient 
temperatures within most basins contributing to the Lower Fraser River. The weather in 
April was slightly below the seasonal average across much of the province 4, with ambient 
temperatures ranging from 0.4 to -1.6°C below average. Ambient temperatures greatly 
increased during May across the province being +1.1 to +5.1°C above average5.  
 
The long-lived high-pressure systems present from late-April to mid-June, resulted in the 
rapid depletion of snowpack. Following unusually warm springtime ambient temperatures, 
approximately one week of cool ambient temperatures and precipitation were recorded 
during the third week of June. During late June, warm, dry weather returned to MVRD and 
lasted through August, while the Lower Fraser River continued to recede. 
 
The above-average seasonal ambient temperatures through July and August helped to 
reduce mosquito habitat within the MVRD. Ambient temperature data are consistent with 
2023 automated snow station data depicting snowmelt points correlating with regional 
ambient temperature spikes6.  
 

                           MVRD temperatures 
 
Local ambient temperature is a predictive tool when gauging floodwater egg hatch 
commencement. If the ground proximate to the Fraser River contains floodwater mosquito 
eggs and if hatching conditions are present (i.e., low dissolved oxygen, higher ambient 
temperatures), then floodwater mosquito egg hatching will commence (Mohammad and 
Chadee 2011). Local ambient temperature data are acquired from the Mission West Abbey 
weather station (ID: 1105192).     
 
To illustrate the effect of ambient temperature on floodwater mosquito egg hatching events, 
Trpis and Horsfall (1969) exposed submerged eggs of a common univoltine floodwater 
mosquito species, Aedes sticticus, to various constant air temperatures and recorded 
hatching success. Results revealed that eggs began to hatch at 8°C, although larval 
development was slow, and survivorship was low. Eggs held at 21°C provided the optimal 
temperature, of the five temperatures tested, for hatching and larval development (Figure 
3). While Ae. sticticus is not the sole floodwater species present in the MVRD, it serves as 
a representative species for our purposes and provides general developmental benchmarks. 

 
4 https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/river-forecast/2023_may1.pdf 
5 https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/river-forecast/2023_june1.pdf 
6 https://www2.gov.bc.ca/gov/content/environment/air-land-water/water/water-science-data/water-data-tools/snow-survey-
data/automated-snow-weather-station-data 

E.3

E.3 - Page 21



14 
MVRD – 2023 Nuisance Mosquito Program 

 

 
Figure 3. Maximum daily ambient temperatures (C) as recorded at the Mission West Abbey Station 
(ID: 1105192) 01 April – 31 August 2023. 
 
Although floodwater mosquito habitat comprises the largest proportion of mosquito 
development habitat within the MVRD mosquito control program, saltmarsh and 
permanent water mosquitoes are also impacted by local ambient temperature. The hatching 
commencement, success, and rate of development of mosquito species in both saltmarsh 
and permanent water habitats are dependent on ambient temperature thresholds. To 
illustrate the effect of ambient temperature on mosquito hatching, Becker et al. (2010) 
recorded hatching success rates when Culex pipiens eggs, a common permanent water 
mosquito species, were exposed to various temperatures. Results from the study revealed 
that eggs took one day to hatch at 30ºC and 10 days to hatch at 10ºC. Similarly, Gillespie 
(1975) determined that ideal water temperatures for Cx. pipiens to hatch was 20ºC, when 
considering development time, adult survival, and imago size. Comparably, Parker (1979) 
showed that Ae. dorsalis, a common saltmarsh mosquito species, most successfully hatched 
at 25ºC. 
 
The MVRD 2023 season began with lower-than-average ambient temperatures for April. 
The monthly average for April 2023 (11.9 °C) was 1.7°C lower than the station average 
for April (13.6°C). Given that April temperatures frequently dropped below the lower 
temperature bound for successful floodwater mosquito egg hatching, floodwater mosquito 
eggs within the MVRD were not likely activated within April if exposed to flooding 
conditions (Figure 3). Additionally, ambient temperatures were below ideal conditions for 
saltmarsh and permanent water mosquitoes to hatch. If mosquito eggs were exposed to 
water during this month, the larval development at cooler temperatures would have been 
slow (Trpis and Horsfall 1969).  
 
Local ambient temperatures in May were relatively warmer and within the temperature 
range for favourable larval development conditions for all target species (Figure 3). The 
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average maximum daily temperature for May (21.4°C), was approximately 4.4°C warmer 
than the station average. Mosquito hatching and larval development rates greatly increased 
within May with the rapid arrival of freshet to the Lower Fraser River and associated 
mosquito development sites. Appropriately, mosquito larval treatments increased in late-
May as local ambient temperatures were consistently within upper bounds of temperatures 
associated with higher floodwater, saltmarsh, and permanent water mosquito hatching 
success rates. 
    
Average daily maximum ambient temperatures for June were 3.1°C higher than average 
and provided sufficient hatching cues for all target mosquito eggs exposed to water. 
Ambient temperatures were unseasonably warm until the middle of June when 
temperatures cooled and significant rainfall fell on 19 June, before warm weather returned 
on 25 June and lasted through July. Although local ambient temperatures were very warm 
during July, the Lower Fraser River was below critical levels for associated mosquito 
development sites and the summer heat likely helped to reduce the lifespan of adult 
mosquitos locally.  
 
When river levels peak during periods of higher heat, the result is large-scale mosquito egg 
hatching events and increased larval development rates. Considerable floodwater mosquito 
development sites were active in May and June and the need to treat mosquito larvae during 
this time was directly associated with both warm ambient temperature and peak Lower 
Fraser River levels.  
 
As predicted by the Temperature and Precipitation Probabilistic Forecasts for Canada, July 
and August ambient temperatures were higher than average. Local daily maximum ambient 
temperatures were 2.7°C and 3.4°C above normal for July and August, respectively. 
Continued warm weather, coupled with insufficient habitat farther into the summer meant 
that floodwater mosquito treatments were most prevalent during May and June in 2023. 
Additionally, saltmarsh and permanent water mosquitoes required minimal treatments in 
July and August due to reduced development habitat, active for a shorter period of time 
than 2022. High ambient temperatures, such as those noted in July and August, likely 
decrease the lifecycle of adult mosquitoes (Ciota et al. 2014). Thus, any mosquitoes that 
successfully emerged would have had a reduced lifespan with the heightened ambient 
temperatures through August (Figure 3).  
 
While not a target of the MVRD mosquito control program, container mosquito abundance 
typically increases in July and August. Container mosquito habitats near residential homes 
can be created throughout warmer summer months whenever the presence of water is 
coupled with high ambient temperatures. MBL technicians regularly inform residents that 
container-bred mosquitoes can be reduced around homes by ensuring conducive 
environments (i.e., bird baths, kiddy pools, flowerpot holders, etc.) are either free of water 
or refreshed frequently.  
 
River Levels 
 
Floodwater mosquito development sites within the MVRD are found along the flooding 
corridors of the Fraser River and within associated seepage sites. As the presence of water 
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is the main hatching cue for floodwater mosquito eggs, springtime Fraser River levels 
provide predictions about the timing and extent of floodwater mosquito egg hatching. The 
2023 Lower Fraser River freshet began in late-April due to a long-lived high-pressure ridge 
present within contributing basins until mid-June. The arrival of freshet at the end of April 
marked the beginning of the rapid rise of the Lower Fraser River (Mission gauge; 
08MH024). As a result of unseasonably warm weather conditions throughout most of 
British Columbia during May, the Fraser River peaked approximately six weeks earlier 
than in 2022. 
 
The horizontal black line in Figure 4 denotes the Lower Fraser River height threshold (i.e., 
3 m) at which mosquito development sites within the MVRD have been observed to 
become active. In 2023, the Lower Fraser River reached that point on 5 May, nearly a 
month earlier than in 2022 (Figure 4). This disparity illustrates the early freshet in 2023 
and considerably late freshet in 2022.  
 
The unseasonably warm weather through May accompanied by a significant rainfall event 
precipitation on 21-22 May, resulted in the peak of the Lower Fraser River (Mission gauge; 
08MH024) at 5.53 m (Figure 4). Unusually warm weather across much of the province 
depleted the majority of high-elevation snowpack in contributing snow basins through 
May, resulting in a relatively high, but short-lived Lower Fraser River peak.   
 
By mid-June 2023, all snow basins, with the exception of Nechako (29%), were zero 
percent of normal snowpack7. The exhaustion of high elevation snow in nearly all snow 
basins corresponds with a marked decline in the Lower Fraser River levels starting at the 
end of May Mission gauge (Figure 4). When the Lower Fraser River levels consistently 
remain below three meters, associated seepage sites reduce quickly and by mid-June in 
2023 many of the mosquito development sites were becoming dry. 
 
The length of time that the Fraser River at Mission remains higher than 5 meters helps 
describe the extent of mosquito larval abundance within a given year. The Lower Fraser 
River remained above the 5-meter threshold for 40 days in 2022, but just 10 days in 2023. 
This length of time is considered an anomaly and resulted in fewer adult mosquitos than 
2022. In average years, such as 2021, Lower Fraser River levels may remain above 5 meters 
for closer to 20 days. Sustained high river levels allow for micro mosquito development 
sites to be created amongst debris, new seepage sites to arise, and create surveillance access 
challenges.  
 
The Fraser River’s peak height relative to recent seasons is another predictive variable that 
may help explain an associated year’s larval abundance. If the current year’s peak regional 
river levels far exceed those of preceding season’s, mosquito eggs laid between the high-
water mark of both years could have remained dormant until current-year flood waters 
trigger their hatching. The 2023 peak of the Fraser River was approximately 0.34 meters 
lower than in 2022, thus, the 2023 peak levels did not trigger additional dormant floodwater 
mosquito eggs to hatch (Figure 4). High but briefly sustained water levels occurred during 
warm summer temperatures, providing hatching cues to floodwater mosquito eggs. The  
 

 
7 http://bcrfc.env.gov.bc.ca/data/asp/realtime/ 
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relatively high, but briefly sustained river levels were sufficient for floodwater mosquito 
larval development in 2023.   
 
Larval Control 
 
Monitoring within the MVRD began on 1 May at floodwater mosquito development sites. 
Permanent water and saltmarsh mosquito development sites were visited on 12 May.  
Although most of the floodwater mosquito development sites are not active until the Fraser 
River (Mission gauge) exceeds 3 meters, sites are monitored prior to peak levels to evaluate 
site conditions and catch the leading edge of any potential hatching events that may have 
resulted from the considerable precipitation received in May. Local ambient temperatures 
higher than approximately 10°C trigger the monitoring season for saltmarsh and permanent 
water mosquito development sites (Richmond, Surrey). Ambient daily high temperatures 
were regularly above 10°C starting in late-April. The relatively warmer ambient 
temperatures that continued through May coincided with increased monitoring and larval 
mosquito treatments in mid-May.  
 
Appendix I shows a map of average larval densities found throughout the 2023 season. 
Larval abundance is assessed in the field using a system of ranges (0, 1-4, 5-49, 50+) for 
early and late instar mosquito larvae. In order to transfer these data to a map (Appendix I 
A-F), data are summarized and assigned to a hexbin (i.e., hexagonal polygons) representing 
an area of 21.65 ha. Only wet sites were included in the analysis. An intensity value 
representing the relative number and life stage of the mosquito larvae are assigned to each 
single sample. For each sample, late instar larvae ranges are weighted more heavily than 

Figure 4. 2023 - 2022, and 2021 river levels (m) as recorded for the Lower Fraser River (Mission 
gauge, 08MH024) from 1 April – 31 August. Three (3) meters is the level at which River-associated 
mosquito development sites tend to become active. 
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early instar larvae ranges to indicate targeted life stage and treatment urgency. In this way, 
each sample is assigned an intensity value from 0 to 1. All sample intensity values are then 
averaged by hexbin. Thus, each hexbin is also assigned an average intensity value from 0-
1. The intensity value thresholds within Appendix I denoting ‘low’, ‘moderate’, ‘high’, 
and ‘very high ’were assigned based on biological significance and operational urgency. 
Of note, the areas with highest recorded larval abundance amongst known sites are within 
Brae Island Regional Park, Langley, and Kanaka Creek Regional Park (Appendix I A-G). 
No new mosquito development sites were identified throughout the MVRD program 
purview in 2023. 
 
Hexbins are used to aggregate point data, making general data trends visible at large scales. 
The primary drawback and disclaimer to hexbin analysis is that generalizations must be 
made. In general, hexbins denoted as ‘None Detected  ’(i.e., white) or ‘Low ’(i.e., light 
sandy colour) indicate the average sample contained < 5 larval mosquitoes per dip. In most 
cases, hexbins with a moderate frequency (0.2875 - 0.525 intensity value; light orange 
colour) or greater indicate those which had an average of > 5 mosquito larvae per dip. 
Hexbins can contain one or greater sample points, may contain sample points that lie 
directly on hexbin borders, or contain treatment area associated with a point that is 
officially housed within a neighbouring hexbin; each of these circumstances may create 
skewed results. 
 
High but briefly sustained Lower Fraser River levels, coupled with high ambient 
temperatures in May and June, resulted in less floodwater treatments but the need for small 
treatments through August. A total of approximately 157 ha (1200 kg) were treated within 
the MVRD in 2023. No known sites were missed in ground-based or aerial treatment 
efforts. 
 
Appendix II is a collection of maps by municipality depicting where and how frequently 
treatments took place in 2023. In certain cases, hexbins denoted as ‘Non-Detected  ’or 
‘Low  ’do have treatments associated with them (Appendix II A-G). In these cases, 
treatments may have been triggered by the larval activity of a representative site. 
Historically, when representative sites become active the other sites in the area have proven 
to also be active. Thus, sites with a previous designation of ‘Non-Detected ’or ‘Low’ may 
require a later treatment due to representative site’s activity level without the need to 
sample. However, maps provide a high-level understanding of where treatments were 
concentrated. 

Ground Application Summary – Floodwater Sites 

Floodwater mosquito development sites within the MVRD are visited on a weekly basis 
unless conditions required more frequent monitoring (i.e., Fraser River levels > 5m, 
ambient temperatures > 20°C, large precipitation event). Sites are treated when a standard 
dip (350ml) collects 5 or more late instar (3rd or 4th instar) larvae per dip. All sites are 
checked within 2 days of the initial treatment to ensure high treatment efficacy. If 
necessary, touch-up treatments are conducted. 
 
The first floodwater mosquito development site was treated by ground on 9 May (Figure 
5). Most ground treatments > 1 ha took place between 12 May and 22 May, as dictated by 
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higher Lower Fraser River levels. However, due to the short-lived high-water in 2023, but 
occasional precipitation events, smaller scale treatments continued until 13 September 
(Figures 5, 6). All known sites were wet this season. 
 

 
AquabacÒ (a.i., Bacillus thuringiensis var. israelensis (Bti)) is the product used for all 
larval mosquito treatments conducted by MBL. Bti has a high target specificity and 
achieves 95% - 100% efficacy in typical field conditions (AquabacÒ Mosquito 
Biolarvicide - Technical Bulletin). Within the MVRD’s highly organic water conditions, 
MBL staff note an average field efficacy rate of approximately 85%-90%. The granular 
formulation was used in 2023. Certain sites in the MVRD require an application rate of 6 
kg/ha, although the majority require 4 kg/ha.  
 
The total area treated by ground at mosquito development sites in 2023 was approximately 
63 ha (254 Kg AquabacÒ; 4 kg/ha) (Figure 5). Real-time data associated with each 
treatment are available through MBL’s client-registered, real-time program portal.     
 

Figure 5. Fraser River levels (m; Mission gauge) with total floodwater mosquito development area 
treated by ground (ha) from 1 April – 30 August 2023. Note that ground treatments (ha) are 
recorded on the alternate y-axis. 
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Relative to the high-water and long freshet year of 2022, floodwater mosquito development 
habitat was present for a shorter period of time in 2023. The snowpack within influential 
basins was lower-than-average, only slightly augmented through April and melted rapidly 
during May. Those conditions across much of the province led to high, but briefly sustained 
Lower Fraser River levels through most of May and June. Significant rainfall on 21 May 
may have slightly elevated the Lower Fraser River peak beyond the freshet alone. The 
briefly sustained Lower Fraser River peak was long enough to provide floodwater mosquito 
development hatching cues. However, environmental cues were not present long enough 
to provide multiple floodwater mosquito hatching events, resulting in less adult floodwater 
mosquitos compared to 2022.  

Ground Application Summary – Permanent Water & Saltmarsh Sites 

Permanent water and saltmarsh mosquito development sites within the MVRD are visited 
on a weekly basis unless conditions required more frequent monitoring (i.e., ambient 
temperatures > 20°C, frequent precipitation events). As with floodwater development sites, 
permanent water and saltmarsh sites are treated when a standard dip (350ml) collects 5 or 
more late instar (3rd or 4th instar) larvae per dip. All sites are checked within 2 days of the 
initial treatment to ensure high treatment efficacy.  

MBL field staff first treated sites on 9 May (Figure 7). Treatments were required until 13 
September with ambient temperatures above 20°C, a more favourable ambient temperature 
for saltmarsh and permanent water mosquito hatching success. All known sites were wet 
this season. No sites were missed, and no new sites were identified. 
 
Most saltmarsh mosquito species are multivoltine and require continuous treatments while 
ambient temperatures are high because warmer temperatures and tidal influx provide 
hatching cues. Permanent water mosquitoes are typically univoltine, requiring one 
treatment a season when ambient temperatures initially spike. The total area treated by 
ground at saltmarsh and permanent water mosquito development sites in 2023 was 
approximately 20 ha, which equates to about 80 kg of granular Bti (4 kg/ha; Table 1). Real-
time data associated with each treatment are available through MBL’s client-registered, 
real-time program portal. 

Program Floodwater Site Non Floodwater Site
Kg Ha Kg Ha % floodwater

MVRD 0 0 4.5 1.13 0%
MVRD - Coquitlam 5.9 1.48 1.3 0.33 82%
MVRD - Langley 125.31 31.33 16 4 89%
MVRD - Maple Ridge 25.6 6.4 16.2 4.05 61%
MVRD - Pitt Meadows 3.2 0.8 0 0 100%
MVRD - Richmond 1.35 0.34 41.05 10.26 3%
MVRD - Surrey 13.63 3.41 0 0 100%
Grand Total 174.99 43.75 79.05 19.76

Table 2. 2023 ground-treated area (ha) by site (floodwater vs. saltmarsh, permanent water) from 
April – August. 
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Aerial Application Summary 
 
Floodwater mosquito development sites are treated by air when multiple large-scale sites 
become active at once and/or when site-access by ground is unsafe. Two aerial campaigns 
were required within the MVRD in 2023. Treatments took place on 17 and 23 May (Figure 
6). For comparison, four aerial campaigns were required in 2022. The reduced aerial 
treatment events signify the relatively lower abundance of floodwater mosquito larval 
within the region in 2023. The lower mosquito larval abundance was due to briefly 
sustained Fraser River levels above three (3) meters and appropriately timed treatments. 
 
Aerial treatments were conducted using granular AquabacÒ. To compensate for increased 
canopy cover, aerial treatments were applied at an average rate of 10 kg/ha. A total of 94 
hectares were treated by air, equating to a total of approximately 946 kg of AquabacÒ used 
(Figure 6). The total area treated in 2023 was approximately 48 hectares less than was 
treated in 2022.  
 

Aerial treatment events typically take place immediately after the Fraser River has peaked 
when the Bti is able to reach mosquito larvae before they disperse with rising water. As it 
is difficult to determine exactly when the peak will hit, aerial treatments often bookend a 
peak. Additionally, when the Fraser River is sustained at high water levels, more 
floodwater mosquito eggs may have time and abundant conditions to hatch. Aerial 
treatments were clustered around the primary Lower Fraser River peak (Figure 6). MBL 
staff were able to accompany the helicopter pilot again in 2023, which aids in identification 
and treatment of inconspicuous mosquito development areas. All treatments successfully 
controlled targeted floodwater mosquito larvae. Shapefiles of aerial treatments are 
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maintained by MBL and will be supplied to the MVRD. Appendix III shows more specific 
information about site, treatment timing, and extent of treatment. All ground and aerial 
treatment data were assigned to treatment hexbins in 2023.   
 
Adult Mosquito Trapping 
 
The primary objective of the adult mosquito trapping program is to assess adult mosquito 
abundance as a quality assurance/quality control (QA/QC) measure for larval mosquito 
control activities conducted by MBL technicians. The trap data allow MBL to compare 
intra and inter-annual nuisance levels. Additionally, species composition data elucidates 
species present in the region, their primary habitat, and contributes to the general 
knowledge bank of mosquito science in the region.  
 
Trap locations did not change significantly this year. Overall, trap locations remain 
spatially representative of mosquito development habitat within each of the program 
partner municipalities. One trap location was selected in the City of Richmond to target 
saltmarsh mosquito habitat for 2023. 
 
Vandalism has been greatly reduced in 2023. However, one trap was stolen in Coquitlam 
this year. Otherwise, all adult mosquito traps have been functioning properly and were 
recovered at the end of the monitoring season. 
 
Table 3. Trapping schedule for 2023 season. 

 
All adult mosquitoes were collected using battery operated Center for Disease Control 
(CDC) traps with dry ice as bait. A black light (night-operating only) and dry ice (i.e., CO2) 
act to attract adult mosquitoes. A continuously working fan ensures that attracted 
mosquitoes are pulled into an attached basket. Basket contents were collected the following 
morning. As per MBL collection and shipping protocol, adult mosquito specimens were 
collected from traps, stored in a freezer, then sent to the MBL head offices for counts and 
later identification. A real-time data collection application was developed to track trap set-

 Trap site Municipality 
Week 1 Brae/MacMillan Island MVRP/TOL 
 Derby Reach Park MVRP 
 Tynehead Regional Park MVRP 
 Construction Road SUR 
 Garry Point Park RICH 
   
Week 2 Mundy Park COQ 
 Colony Farm MVRP 
 Town Centre COQ 
 Pitt River Reg Greenway– Harris Landing MVRP 
 Pitt River Dyke Trail MVRP 
 Pitt Meadows Athletic Park PM 
 Kanaka Creek Regional Park MR 
 Cliff Park MR 
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up, take-down, and content shipments. Additionally, one MBL staff member was 
responsible for all mosquito trap efforts, improving field efficiency and reducing operator 
errors. 
 
Traps were monitored approximately every 1-2 weeks between May and August (Table 
3). A total of 25 trap nights were conducted. A total of 940 adult female mosquito 
specimens were collected (Table 4). Approximately 2,000 more mosquito specimens were 
collected in 2022 than 2023. A relatively high but shortly sustained Lower Fraser River 
peak was likely responsible for the decreased in adult mosquito trap abundance.   
 
Table 4. Absolute mosquito numbers caught per trap per night in each municipality. 

Date COQ MR MVRP PM RICH SUR TOL Grand Total 
09-May           6   6 
15-May                 
17-May   1           1 
22-May                 
29-May       1       1 
31-May                 
05-Jun     77       43 120 
12-Jun 7   26 1       34 
14-Jun   10 42         52 
19-Jun     48     2   50 
25-Jun     79         79 
26-Jun     1 0       1 
03-Jul     3     0 1 4 
05-Jul   3           3 
17-Jul     260       1 261 
20-Jul 1   0 1       2 
23-Jul             88 88 
24-Jul   6 14         20 
01-Aug     162         162 
03-Aug 0   10 1       11 
08-Aug   1 3         4 
14-Aug     21         21 
16-Aug 9   1         10 
21-Aug   1 0         1 
23-Aug 1             1 
28-Aug         8     8 

Sum 18 22 747 4 8 8 133 940 
 
Figure 7 shows the total adult floodwater mosquito trap abundance in relation to Fraser 
River levels (Mission gauge) by day. Typically, adult mosquitoes begin to disperse at least 
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2-3 weeks after the spring peak in the regional Fraser River levels. Depending on weather 
conditions (i.e., wind direction, wind velocity, ambient temperature, precipitation) the 
dispersal may be accelerated or decelerated.  
 
Trap numbers increased rapidly in early June as floodwater mosquitoes dispersed post-
freshet (Table 4, Figures 7, 8). The initial Fraser River peak occurred on 21 May and the 
adult mosquito trapping event on 5 June yielded a moderate number of flood water 
mosquito specimens (75) (Aedes vexans) for the first time in the 2023 season. The sample 
containing the largest number of adult specimens occurred on 17 July with a species 
composition primarily comprised of female floodwater mosquito Aedes vexans (258) and 
permanent water species Coquillettidia perturbans (2). Thus, it is likely that most 
specimens from the 17 July trap collection event had dispersed from floodwater sites after 
the Fraser River Peak, and likely was composed of mosquitoes hatched between late May 
through June. The species representing the highest percentages of specimens was Aedes 
vexans (65%), suggesting that the floodwater mosquito species had dispersed from seepage 
sites created during peak Fraser River levels. Adult mosquito trap content totals decreased 
following the 4 August trap night, reflecting the recede of Lower Fraser River levels.  
 

 
Adult mosquito traps with the greatest number of specimens were from Kanaka Creek and 
Brae/McMillan Island (Table 4). The adult trap numbers within these locations are 
consistent with high mosquito larval densities noted from those same locations. Hotline 
call origin data (see ‘Public Relations’ below) also confirm high adult mosquito abundance 
in those areas, particularly from the Township of Langley, which is most impacted by 
Brae/McMillan Island adult mosquito emergence. Site reconnaissance efforts will continue 
within these areas.  

Figure 7. 2023 MVRD adult mosquito trap abundance by day (red; alternate y-axis) with Fraser 
River level (m; Mission gauge). 
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The adult mosquitoes collected from traps were generally well-preserved in 2023. 
Approximately 6% of specimens were damaged in 2022, as compared to approximately 
14% in 2020, and nearly half in 2019. Some specimens were damaged beyond 
identification, but the vast majority were in good shape, a marked improvement from 2022, 
likely due to the inclusion of desiccant (e.g., silica beads) with individual samples. 

 
During the period in which most adult mosquitoes were caught (i.e., 4 June – 4 August), 
floodwater mosquito species were found in high abundance, particularly in two waves, the 
first as expected after the 21 May peak, and the second in mid-late July. Container species 
appeared in much smaller numbers towards the end of the summer. These analyses indicate 
that trap locations primarily targets floodwater mosquito habitat. No saltmarsh habitat 
mosquito species were identified in 2023. The abundance and frequency of floodwater 
mosquitoes throughout the season is indicative of the relatively high peak of the Lower 
Fraser River in 2023. 
 
Specimen identification was conducted and verified by trained professionals using a 60X 
microscope. The primary resources for species identification were Wood et al (1979), 
Darsie, and Ward (2005). All female specimens were identified from samples with <50 
female mosquitoes. Approximately 30% of female specimens were selected for 
identification from trap contents with high mosquito counts. The main species confirmed 
in the 2023 MVRD adult mosquito traps were Aedes vexans, Aedes sticticus, Culex pipiens, 
and Coquillettidia perturbans. Certain indistinguishable specimens were either unknown 
or identified as either the Aedes or Culex genus (Figure 9).  
 

Figure 8. Floodwater mosquito trap counts by night for Township of Langley (green) and Maple 
Ridge (orange) relative to river levels. Note that TOL and MR traps contain 88% of all trapped 
mosquitoes. This data includes MV Regional Park data from the two noted municipalities. 
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Aedes japonicus was not detected in any MVRD adult mosquito traps in 2023 but was 
found in an adult mosquito trap in Abbotsford on 27 July, 2022. Ae. japonicus rarely occurs 
in the province and is distinguished for its success as a vector for West Nile virus, St. Louis 
encephalitis, dengue, chikungunya, and Japanese encephalitis. The species was first 
reported in British Columbia in 2015 (Jackson et al. 2015). The specimen was confirmed 
by a secondary source and reported to Director of the Entomological Society of BC at the 

University of British Columbia (the ‘Director’). Thus, it is likely that Ae. japonicus is also 
inhabiting areas of the MVRD, but at low levels of occurrence.   
 
Overall, floodwater Aedes species comprised most of the species in 2023 traps (i.e., ~90%; 
Figure 9). As the dominant floodwater species in the MVRD, Aedes species were found 
throughout the mosquito season. Coquillettidia perturbans comprised the next highest 
percentage of species (1%). The primary habitat for Cq. perturbans is emergent vegetation, 
and more specifically Typha species (Batzer and Sjogren 2012). The high Fraser River 
levels of 2023 may have created additional habitat for Cq. perturbans. The presence of Cq. 
perturbans was also noted in higher abundance and from similar areas within the MVRD 
by Jackson and Patterson (2018) during the high-water year of 2018. It is possible that 
higher-water years may yield greater habitat and hatching cues for Cq. perturbans. Known 
areas with high Cq. perturbans presence or suitable habitat should be prioritized in high-
water years (i.e., Township of Langley, Maple Ridge).  
 
Public Relations 
 
Maintaining positive public relations continues to be a high priority for MBL. Public 
relations occur on several levels: in-person communication with members of the public, 

Figure 9. 2023 over-all mosquito species composition from adult mosquito trap established throughout 
the MVRD. Note that An. punctipennis and A. canadensis are not represented due to their small 
counts. 
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the mosquito hotline(s), presentations to staff and local elected officials, email 
correspondence, and social media presence. MBL continues to look for new areas to 
expand this aspect of our program.   

Phone Calls and Emails 
 
MVRD residents have multiple venues to communicate with MBL. MVRD set up an in-
house mosquito control hotline number (604-432-6228), which is forwarded directly to the 
MBL Mosquito Hotline. The MVRD Mosquito Hotline number is specified on the 
education outreach postcard (Image 2). MBL’s Mosquito Hotline (877-986-3363) and 
email form, are outlined prominently on the contact tab of the MBL website 
(www.morrowbioscience.com).  
 
There were two calls received to either the MVRD Mosquito Hotline or directly to the 
MBL Mosquito Hotline in 2023.  
 
One concern email was received from MVRD residents in 2023. All calls and emails are 
designated as either concern or inquiry based.   
 
All calls and emails were designated as ‘concern’ and as inquiry-based (Appendix V). 
MBL’s goal is to return all concern calls within 24 hours.  
 
The total number of two calls and emails received in 2023 was the lowest on record and a 
stark difference from the high concern call volume of 2022 (Figure 10). The low number 
of concern calls and emails is due to the low adult mosquito abundance, a result of shortly 
sustained Lower Fraser River levels above three (3) meters during warm ambient 
temperatures. 

 
Figure 10. Peak Fraser River levels (m; Mission gauge) with total Mosquito Hotline calls and emails 
(2014-2023). 
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Concern calls were received pertaining to the Township of Langley (Appendix V; 
Appendix VI). The Township of Langley has extensive and dynamic floodwater mosquito 
habitat. As such, a considerable amount of control effort – including aerial campaigns – 
was focused on mosquito habitat within the Township of Langley. If product efficacy 
reaches its highest reported rate of 95%, the residual 5% in a year with high larval mosquito 
abundance can still amount to significant nuisance. Concerns coming from Township of 
Langley residents were generalized regarding the high abundance of adult mosquitoes; 
MBL staff followed-up with reconnaissance visits and located no new sites on residential 
properties. One (1) concern email was received from the Pacific Spirit Park area, the email 
was returned, with follow up reconnaissance, leading to a small treatment on 30 August. 
The calls and emails were generalized adult mosquito abundance concerns and not 
associated with a specific site. 
 
In the early portion of the season, it typically takes 2-3 weeks for mosquitoes to emerge 
and disperse following hatching events associated with peak river levels. When rivers rise 
at rapid rates in the warmer part of the season as occurred beginning in late-April this year, 
floodwater mosquitoes eggs may hatch during a shorter period of peak river levels. Thus, 
the potential timeline for mosquito emergence and dispersal in 2023 likely ranged from 
late-May through early-June. Hotline calls were concentrated after the dispersal of adult 
mosquitoes around 5-6 July. The peak Hotline call volume was associated with adult 
mosquitoes that likely dispersed from high water between late-May and early-June. The 
email received in August was likely associated with container and, or permanent water 
mosquito species. 
 
MBL remains committed to continuing reconnaissance efforts to identify floodwater 
mosquito development sites, adaptive site management, and expanding in-house 
knowledge of sites. Expanding public engagement reach may also result in the 
identification of new sites and reduction of mosquito larvae in the region. Through these 
efforts, MBL aims to further reduce adult mosquito nuisance within the MVRD purview. 

Direct Communications 
 
Direct communication between MBL staff and the public can occur in many situations. The 
most common direct interfacing with the public occurs when technicians are in the field. 
While conducting site visits, MBL technicians are often asked questions by residents. 
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These encounters provide 
an excellent opportunity 
for public relations. An 
important outcome of 
these interactions can be 
the identification of new 
sites.   
 
MBL contact information 
is disseminated when 
field technicians have 
direct communication 
with the public. Contact 
information for MBL 
includes the website 
address, an email, phone 
number, and social media 
sites (Facebook, 

Instagram). Additionally, MBL staff may provide residents with an outreach pamphlet 
(Image 3). The pamphlet includes information about the larval control product used, 
mosquito biology, and personal protective tips. MBL staff also disseminated MVRD 
mosquito control postcards (Image 4).  
 

Social Media 
 
MBL maintains a presence on social 
media with a Facebook account 

(facebook.com/morrowbioscience) 
and Instagram account 
(morrowbioscience), which are 
regularly updated. We no longer 
maintain an X (formerly Twitter) 
presence. There are five goals for 
MBL’s social media presence: 1) 
provide timely and up-to-date 
information regarding conditions 
pertinent to mosquito production, 2) 

relay MBL’s current efforts to control mosquitoes, 3) inform the public about MBL’s 
efforts at environmental sustainability, 4) provide the community with opportunities to get 
involved with related public events, and 5) offer a platform for mosquito-related discussion 
amongst program residents and the MBL team. 
 
Facebook and Instagram remain the primary avenues for MBL to disseminate mosquito-
related information on social media. Periodic updates on mosquito activities began in early 
April. The total number of followers on the MBL Facebook page was 387 as of 26 
November. Another way to determine how many people are engaging with MBL’s posts is 

Image 4. Updated education outreach postcard (2022). 

Image 3. MBL Outreach Pamphlet. 
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Image 5. Township of Langley May Day. 
 
Specific MBL outreach events included: 
 

• Goodbye Chums (Metro Vancouver Regional Parks, Kanaka Creek Regional Park, 
29 April)  

• Surrey Party for the Planet (Surrey - 29 April) 
• Township of Langley May Day (Langley - 23 May) 
• Pitt Meadows Day (Pitt Meadows - 5 June)  
• Coquitlam Teddy Bear Picnic (Coquitlam - 11 June) 

 
MBL staff was interviewed by CBC news (29 May 2023) and provided detailed 
information regarding its integrated pest management methodology and strategies used for 
the assessment of environmental conditions and larval treatment of floodwater mosquitoes 
considering the historic flooding and subsequent mosquito infestation of 2022 to the lower 
Mainland (specifically in the Fort Langley area). MBL posted the article on its website. (2 
June). 
 
All interview requests are approved by the MVRD program manager. Every effort is made 
to accommodate interviews which assist in raising awareness about mosquito control 
efforts and personal protective measures.  
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2024 Program Recommendations 
 

• Systematic surveillance of the Kanaka Creek area to be conducted by MBL’s Lead 
Biologist.  

 
• Adult mosquito trap contents should be preserved with a desiccant to avoid mould 

development.  
 

• The adult trap location on Brae/McMillan Island should be re-located to a protected 
area in order to prevent tampering. 
 

• An additional adult trap location should be selected and approved within the City 
of Richmond, targeting permanent water (i.e., ditch) environments. 
 

• An adult trap in Surrey should be relocated to target saltmarsh mosquitoes. 
 

• If necessary, produce targeted social media posts directed at community group 
pages noting acknowledgement of any issues, site visit results, and follow-up plans. 

 
• Notify the Ministry of Environment of the MVRD intent to treat mosquitoes in 2024 

under the MVRD Pest Management Plan. Notification should take place 2 months 
before the start of the season (the end of February at the latest).  
 

• Consider revision of MVRD Pest Management Plan to include the use of RPAS 
(Remotely Piloted Aircraft System – a.k.a “Drones”) for larval treatments.  
 

• It is important to attach copies of all the mosquito development site maps with the 
Notice of Intent to Treat (NIT). NOTE: all sites have been re-mapped. These new 
data should be used to reprint maps for the purposes described above. 
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