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Executive Summary 
West Nile Virus (WNV) is a mosquito borne disease.  The first cases appeared in New York City in 
1999, when it caused an outbreak of viral encephalitis in humans and corvids (e.g. crows, ravens, 
magpies, blue jays and nutcrackers).   
 
The usual way for humans to get WNV is through the bite of an infected adult mosquito.  The 
risk of contracting the virus is low.  Of people who are infected with WNV, most will have no 
symptoms at all.  About 20% will develop flu-like symptoms.  In rare cases (< 1%), more severe 
complications can occur such as encephalitis (inflammation of the brain), meningitis 
(inflammation of the brain’s lining), or paralysis.  There is currently no known human vaccine 
against WNV. 
 
The US Centre for Disease Control (CDC) has recorded bird, animal or mosquito WNV 
infections in 46 states, including Washington, Idaho and Montana, in 2008.   Human cases of 
WNv have also been recorded in Washington (2 cases), Idaho (33 cases), Montana (5 cases) in 
2008 by CDC.  These states are immediately south of British Columbia.  The Public Health 
Agency of Canada (PHAC) has reported that there were 36 human WNV cases reported in 
Canada in 2008, of which 13 were found in Manitoba and 19 in Saskatchewan.  It is generally 
accepted that the areas in British Columbia that are currently at the highest risk for WNV are 
within the East Kootenay, Kootenay Boundary Health Service Delivery Areas (HSDAs).  These 
areas are all within the Interior Health Authority.   
 
It is generally accepted that the best approach in reducing the risk of WNV is to manage, using 
the principles of integrated pest management (IPM), the larval stage of those mosquito species 
that are known or potential vectors (i.e. transmitters) of WNV.  This PMP proposes to control 
these species at the larval stage through a variety of non-chemical methods and the selective 
application of bacterial biological control agents and/or an insect growth regulator at the sites 
(water) where they are breeding.  Under this PMP, water used for drinking water will not be 
treated.  Adult mosquito control is also expressly excluded from this PMP. 

 
This PMP has been developed by the Interior Health Authority to directly address the issue of WNV 
prevention.  It has been developed in accordance with the Integrated Pest Management Act and its 
accompanying regulations.  This PMP outlines an integrated pest management (IPM) approach for the 
control of the larval stage of those mosquito species that are known or potential vectors of WNV, which 
includes prevention, manual/mechanical treatment methods and strategically-targeted, and the judicious 
application of bacterial biological control agents and/or an insect growth regulator. 
 
The primary intent of this PMP is that, upon application, local governments or other jurisdictions 
within the IHA may apply to the plan holder to be appointed as authorized agents under this 
PMP.  If appointed as authorized agents, local governments or other jurisdictions within the IHA, 
acting on advice from the local Medical Health Officer (MHO), may apply larvicides under this 
PMP for the control of mosquito larvae that are potential vectors of WNV, provided all terms 
and conditions of the PMP are adhered to. 
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1.0 Introduction 
 

1.1 West Nile Virus 
 
West Nile virus (WNV) is a mosquito borne disease that was first identified in the West 
Nile Valley region of Uganda in 1937.  The first cases appeared in New York City in 
1999, when it caused an outbreak of viral encephalitis in humans and corvids (e.g. crows, 
ravens, magpies, blue jays and nutcrackers).  The usual way for humans to get WNV is 
through the bite of an infected adult mosquito.  The risk of contracting the virus is low.  
Of people who are infected with WNV, most will have no symptoms at all.  About 20% 
will develop flu-like symptoms.  In rare cases (< 1%), more severe complications can 
occur such as encephalitis (inflammation of the brain), meningitis (inflammation of the 
brain’s lining), or paralysis.  There is currently no known human vaccine against WNV. 
 
It is generally accepted that the best approach in reducing the risk of WNV is to manage, 
using the principles of integrated pest management (IPM), the larval stage of those 
mosquito species that are known or potential vectors (i.e. transmitters) of WNV.   
 
This PMP has been prepared solely for the purpose of controlling the larval stage of 
those mosquito species that are known or potential vectors of WNV.  Adult 
mosquito control is expressly excluded from this PMP. 
 

1.2 Current Status of Bird, Animal, Mosquito WNV 
Infections, and Human Cases  

 
The US Centre for Disease Control (CDC) has recorded bird, animal or mosquito WNV 
infections in 46 states, including Washington, Idaho and Montana, in 2008.   Human 
cases of WNV have also been recorded in Washington (2 cases), Idaho (33 cases), 
Montana (5 cases) in 2008 by CDC.  These states are immediately south of British 
Columbia. 
 
The Public Health Agency of Canada (PHAC) has reported that there were 36 human 
WNv cases reported in Canada in 2008, of which 13 were found in Manitoba and 19 in 
Saskatchewan. 
 
It is generally accepted that the areas in British Columbia that are at the highest risk for 
WNV are within the East Kootenay, Kootenay Boundary, Okanagan, and Thompson 
Cariboo Shuswap Health Service Delivery Areas (HSDAs).  These areas are all within 
the Interior Health Authority.   
 

1.3 Legislation Governing Larval Mosquito Control 
 
Larval mosquito control within the IHA (and within the other four health authorities) was 
conducted from 2004 to 2008 under a Pesticide Use Permit issued to the BC Minister of 
Health Services under provisions of the BC Pesticide Control Act.  The Minister of 
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Health Services designated authorized agents to undertake larval mosquito control under 
this permit.  Authorized agents included regional districts, local governments, First 
Nation communities, and other jurisdictions.   
 
In 2004, the Pesticide Control Act was repealed, and replaced by the BC Integrated Pest 
Management Act (IPMA) and Regulations.  The IPMA requires that the use of pesticides 
for larval mosquito control on more than 1 ha a year of public land that is a body of water 
and managed by a single entity be conducted under a Pest Management Plan (PMP) that 
has been confirmed by the BC Ministry of Environment.  Authorized agents will be 
designated to conduct a variety of integrated pest management activities under this PMP, 
including the application of insecticides (i.e. larvicides) for larval mosquito control.  
Many local governments currently hold a PMP to control mosquitoes for nuisance 
purposes.  Where the intent of these local governments is primarily for WNV vector 
control (i.e. larval mosquito control), they may, upon application to the IHA, be 
designated as authorized agents, provided that they comply with the commitments made 
in the PMP and the regulatory requirements associated with the application of larvicides. 
 

1.4 Identifying Information [IPMR Section 58(1)] 
 

1.4.1 Person Responsible for Managing Pests (Larval 
Mosquitoes) [IPMR Section 58(1)(b)(c)] 

 
Within the IHA, the person responsible for managing the program to control 
larval mosquitoes within the IHA is Dr. Andrew Larder, Senior Medical Health 
Officer.  Dr. Larder can be contacted at (250) 870-4798. 
 
The primary contact for information relating to this PMP is Kevin Touchet, 
Manager, Food Safety, Health Protection Services.  Mr Touchet can be contacted 
at (250) 851-7346. 
 

1.4.2 Geographic Boundaries of the Area to Which This 
Plan Applies [IPMR Section 58(1)(a)] 

 
This plan applies public, private and First Nations Reserve Lands (by permission 
of the applicable owner, agency or authority) within portions of the Interior 
Health Authority (IHA).  The portions of the IHA that are included in this PMP 
are the East Kootenay, Kootenay Boundary, and Okanagan Health Service 
Delivery Areas.  The Thompson Cariboo Shuswap Health Service Delivery Area 
is not included in this PMP.  Within the geographic boundaries of the PMP are all 
Municipalities and Electoral Areas within the North Okanagan, Central 
Okanagan, Okanagan Similkameen, Kootenay Boundary, Central Kootenay, and 
East Kootenay Regional Districts.        
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A map of the Interior Health Authority and of each of the 6 Regional Districts 
included within this PMP (showing the location of the Municipalities and 
Electoral Areas) can be found in Appendix 1 (attached). 

 

1.5 Role and Term of This PMP 
 
This PMP enables the IHA and their authorized agents (and their contractors) to utilize 
insecticides (larvicides) for the purpose of controlling the larval stage of those mosquito 
species that are known or potential vectors of WNV.   
 
This PMP shall be in force for a five-year period from the date that a Pesticide Use 
Notice (PUN) has been submitted to the BC Ministry of Environment, and Confirmation 
of the plan has been received.   
 
This PMP describes: 
 

·  A program for managing controlling the larval stage of those mosquito species 
that are known or potential vectors of WNV; and 

·  The methods of handling, preparing, mixing, applying and otherwise using 
pesticides (insecticides) within the program. 

 
This PMP ensures: 
 

·  The legal accountability with the provisions of the IPMA and IPMR, as well 
as all applicable federal, provincial and regional laws and regulations; 

·  The incorporation and use of the principles of integrated pest management;  
·  Public and First Nations awareness of, and input into, the IHA larval mosquito 

control program; 
·  The responsible use of pesticides (insecticides); 
·  That the effective use of an IPM program contains strategies that take into 

account: environmentally sensitive areas and land uses, the prevention of 
contamination of food intended for human consumption, the protection of 
community watersheds and other domestic and agricultural water sources, and 
the protection of fish and wildlife, riparian areas and wildlife habitat; and 

·  That there is continued investigation into alternative methods of mosquito 
control while being vigilant in efforts to prevent human health concerns 
caused by the presence of mosquitoes and by the control methods used to 
manage them. 

 

1.5.1 Authorized Agents Under This PMP 
 

The primary intent of this PMP is that, upon application, local governments or 
other jurisdictions within the IHA may apply to the plan holder to be appointed as 
authorized agents under this PMP.  If appointed as authorized agents, local 
governments or other jurisdictions within the IHA, acting on advice from the local 
Medical Health Officer (MHO), may apply larvicides under this PMP for the 
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control of mosquito larvae that are potential vectors of WNV, provided all terms 
and conditions of the PMP are adhered to. 

 
2.0 The IHA Integrated Larval Mosquito Control 

Program 
 

This section pertains to the control of the larval stage of those mosquito species that are known 
or potential vectors of WNV by the Interior Health Authority (IHA) and its’ authorized agents.  

 

2.1 Goals and Objectives of the IHA Integrated Larval 
Mosquito Control Program 

 

2.1.1 Goal 
 

The goal of the IHA integrated larval mosquito control program is to manage and 
control the larval stage of those species of mosquitoes that are known or potential 
vectors of WNV. 
 

2.1.2 Objectives 
 

The objectives of the IHA integrated larval mosquito control program are to: 
 

·  Increase public awareness of the need for a larval mosquito control 
program for controlling those species of mosquitoes that are known or 
potential vectors of WNV through educational initiatives; 

·  Ensure that the larval mosquito control strategies that are employed are 
based on sound biological, physical and chemical data; 

·  Ensure that the best and latest techniques and materials for larval mosquito 
control are integrated into the program; 

·  Ensure that the control program is designed and implemented in a manner 
that minimizes any adverse effects on humans or the environment; and, 

·  Ensure that the larval mosquito control program incorporates the 
principles of integrated pest management (IPM). 

 

2.2 The Elements of the IHA Integrated Larval  
Mosquito Control Program 
 

The 6 elements of the IHA integrated larval mosquito control program are: 
 

·  Prevention (of mosquitoes that are known or potential vectors of WNV); 
·  Identification ( of the larval species that are known or potential vectors of 

WNV); 
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·  Monitoring ( surveillance) program; 
·  Injury thresholds and treatment decisions; 
·  Treatment options and selection criteria; and, 
·  Post-treatment monitoring/evaluation. 

 

2.3 A Description of the Program That Will Be 
Employed to Prevent Mosquitoes From Spreading 
WNV [[[[IPMR Section 58(2)(a)]]]] 

 
Prevention is one of the most important options for successful mosquito control.  The 
IHA and their authorized agents, in cooperation with the BC Centre for Disease Control 
(BCCDC), will actively pursue and/or encourage the following preventative measures in 
their West Nile Virus Risk Reduction Initiative Program (WNVRRIP): 

 
·  Source reduction and water management; 
·  Public education;  
·  Personal protection; and 
·  The appropriate use of adult mosquito repellants. 

 
It must be noted that the use of adult mosquito repellants is not included within this PMP, 
but will be discussed for informational purposes only. 
 

2.3.1 Source Reduction  
 

The fact that mosquitoes require water to develop is the key to their effective 
control.  Without standing water there are no mosquitoes, as they are unable to 
breed or complete their life cycle without water.  Source reduction involves 
eliminating standing water by draining or filling in areas where water can collect, 
often requiring mechanical methods.  IHA and their authorized agents will 
encourage landowners/occupiers (e.g., municipalities, First Nations) to drain or 
fill unnatural areas on their properties where water can collect. 
 
Practices that will be encouraged through their authorized agents include, but are 
not limited to: 
 

·  Eliminating standing water outdoors from empty artificial containers (e.g., 
flower pots, wheel barrows, old tires, barrels, storage drums, abandoned 
equipment and tins cans) at least once a week by emptying them of water, 
storing them in an inverted position, drilling holes in them, disposing or 
covering them; 

·  If water collection is desired, then cover the top with a screen to prevent 
mosquitoes from laying floating eggs; 

·  Draining water from swimming and wading pools when not in use, or 
covering them so that mosquitoes cannot lay eggs; keeping water off 
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swimming pool covers and ensuring that the pump is circulating water; 
changing water in bird baths weekly; installing fountains or aerators in 
bio-pools, reflector pools or other artificial water bodies; 

·  Clearing leaves and twigs from tarps, awnings, eaves troughs, storm 
gutters and roof gutters throughout the summer and early fall so water 
doesn’t pool or collect; checking flat roofs frequently for standing water; 
ensuring drains and drainage ditches are not clogged; 

·  Keeping litter, decaying grass, leaves and garden debris out of street 
gutters/catch basins and refuse areas to improve drainage; pumping out 
accumulated sludge in catch basins or trench drains; 

·  Avoiding over irrigating lawns and fields, and drain standing water; 
·  Ensuring proper operation of septic tank fields so there is no open 

sewerage for mosquitoes to lay eggs; draining or filling in low areas to 
eliminate standing water; filling-in or leveling any depressions in the 
landscape caused by tire ruts or excavation; and, 

·  Educating/encouraging ranchers/agricultural producers to change water 
weekly in livestock watering troughs or stock with fish; stocking water 
gardens with fish (goldfish) and using pumps to circulate water can 
eliminate mosquitoes from these sources. 

 
If draining or filling areas is not possible, many mosquito breeding sites such as 
sewage and dairy lagoons, farm dug-outs and storm water–retention ponds can be 
made unsuitable for mosquito breeding through the use of good design (e.g., 
steeply sloped and graveled shore lines), water level manipulation and control of 
emergent vegetation.  Mowing grasses around edges every 2 weeks during the 
summer months can help have activity that will reduce surface suitability for 
larvae.  Bodies of water with sloped, graveled, rocky/sandy shorelines generally 
will not support mosquitoes, as larvae will be exposed to wave action and will 
have difficulty breathing.   

 
Scraping of sediment from the bottom of roadside ditches every few years can 
make the ditches unattractive for mosquito breeding by improving drainage.  Slow 
draining ditches can become prime mosquito breeding sites when they contain 
numerous pocket pools and support lush grasses and weeds. Grading the channel 
and removing emergent vegetation improves flow, making ditches unsuitable for 
most larvae.   Ditches that run along main roads and highways are generally wide, 
and have broad, expansive grassy pools of shallow water that are ideal mosquito 
breeding sites.  IHA will encourage their local government authorized agents to 
create narrower, deeper channels through the center of existing broader ditches to 
improve water flow and reduce the area where mosquito larvae can live.  In 
addition, areas or patches of flooded land adjacent to roadside ditches may also be 
mosquito-breeding sites.  Where practical, the IHA will also encourage the 
draining of stagnant water in these roadside ditches. 
 
It must be noted that some ditches may be fish habitat or drain directly into fish 
habitat.  Prior to undertaking any proposed works or undertakings in ditches or 
water bodies that may be contiguous to flowing and/or fish bearing waters, the 
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IHA or their authorized agents will discuss the proposed work with 
representatives of Fisheries and Oceans Canada and Environment Canada. 

 

2.3.2 Water Management 
 

Control methods that involve water management are generally more extensive and 
more expensive than some other control methods, but are permanent solutions that 
need be undertaken only once.  The IHA will educate/encourage their local 
government authorized agents (e.g., municipalities and First Nations) and 
landowners/occupiers to eliminate temporary seepage ponds, where practical.  
Ditching and ponding are two methods that will be encouraged.  Ditching controls 
mosquitoes in two ways.  In some cases, water drains out of the potential breeding 
sites.  In others, ditching allows fish access to isolated pools where they feed on 
the mosquito larvae and pupae.  Ponding is a water management technique that 
uses water as the management tool.   Ponding turns temporary pool-breeding 
mosquito breeding areas into deeper, permanent bodies of water capable of 
supporting fish, beneficial aquatic insects and other mosquito predators.  Ponding 
is generally accomplished by raising the water level at precise times, digging new 
pools, impoundment, draining the pond at the correct moment so that pupae are 
swept into fish bearing waters where they have limited chance of survival due to 
their availability as a food source.  Natural ponds do not seem to produce the 
species of mosquitoes that vector WNV. 

 
Other examples of measures that the IHA will encourage include eliminating 
improper watering practices at agricultural operations and proper dyke 
maintenance at wastewater treatment facilities.  Proper watering of fields at 
ranching and hay farming operations will be encouraged.  Improper watering of 
fields using the flood technique often produces swarms of mosquitoes, and will be 
discouraged.  Over-watering and/or flood-irrigation creates habitat that can 
produce hundreds of thousands of mosquitoes.  Broken irrigation pipes have, in 
the past, flooded ditches and produced localized mosquito control problems.  The 
primary vector species in Prairie Provinces (Culex tarsalis) prefers man-made 
irrigation pools. 

 

2.3.3 Public Education  
 

The IHA has, for a number of years, in conjunction with other provincial health 
authorities, promoted the importance of public education as a vital component of 
prevention in WNV risk reduction, including advising the public on personal 
protective measures that they can take to reduce the incidence of mosquito bites.   
 
The IHA has, in the past, in conjunction with other provincial health authorities, 
been directly involved in providing one-time funding to their authorized agents 
and First Nations through the WNV Risk Reduction Initiative Program.  The 
authorized agents include local governments (regional districts, municipalities and 
other authorities).  Part of the funding was utilized for extensive public education 
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on WNV prevention. The public education initiatives allowed many of the 
authorized agents and First Nations to: 

 
·  Develop websites that provide information related to local mosquito 

control programs, general WNV information, personal protective 
measures; 

·  Attend public education events;  
·  Encouraging the use of repellants and repellant devices for personal 

protection from adult mosquitoes;  
·  Produce WNV brochures and poster boards; and, 
·  Conduct radio, television and newspaper advertising related to protective 

measures that can be used against adult mosquitoes and WNV and other 
relevant topics. 

 
The IHA has been, and continues to be, directly involved in the following WNV 
public education initiatives: 
 
·  Producing and distributing a brochure providing information on WNV; 
·  Producing and distributing a poster on choosing and using insect repellants for 

protection against adult mosquitoes; 
·  Preparing and distributing press releases and conducting media interviews on 

topics related to WNV;  
·  Assisting in developing a website that contains informational brochures on 

WNV risk reduction and identifying and eliminating sources of standing water 
for golf course operators, property developers and owners, livestock 
operations, industrial operations, horticultural operations and condominium, 
apartment and townhouse complexes; 

 
http://www.fraserhealth.ca/HealthTopics/CommunicableDiseases/WestNile/Pages

/default.aspx 
 

·  Assisting in the development of a BCCDC website on WNv entitled “WNV 
Information Page”  

 
                         http://www.bccdc.org/content.php?item=183 ; and, 
 

·  Issue seasonal and travel related advisory alerts. 
 

This WNV Information Page website provides links to information on 
preventative measures, results of testing birds, humans and mosquitoes for WNV 
(i.e. surveillance data), general WNV information, BC’s WNV program, the use 
of personal protection against WNV (i.e., insect repellants), and information for 
physicians and local governments. 
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2.3.4 Personal Protection Measures and the Use of Adult 
Mosquito Repellants 

 
As part of its public education initiatives to reduce of risk of WNV, the IHA, in 
conjunction with the other provincial health authorities, promotes the use of the 
following: 

 
·  Avoiding, where possible, being out between dusk and dawn, as mosquitoes 

that carry WNV tend to be more active between these times; 
·  Wearing protective clothing, especially outside in the early evening and at 

dawn.  This includes long-sleeve shirts or jackets and long pants that 
mosquitoes cannot bite through.  Pants should be tucked into socks for extra 
protection; 

·  Avoiding dark coloured clothing as it can attract mosquitoes; 
·  Using mosquito netting for babies and toddlers in cribs and strollers; 
·  Using mosquito repellant.  Putting on personal insect repellants that are 

federally registered, such as those containing DEET (N,N-dethyl-m-
toluamide) is an effective way to protect yourself from mosquito bites.  When 
using mosquito repellants, always follow instructions on the label;  

·  Avoid relying on bug zappers, devices that give off sound waves and Citrosa 
plants for protection against mosquito bites; and, 

·  Following the protective measures contained in the document entitled 
“Statement on Personal Protective Measures to Prevent Arthropod Bites-
Update” is available at: 

 
http://www.phac-aspc.gc.ca/publicat/ccdr-rmtc/05vol31/asc-dcc-4/index-
eng.php. 

 
In addition to the above, carbon dioxide producing devices (i.e., Mosquito 
MagnetÒ Defender) that attract and kill adult mosquitoes are being tested 
experimentally in some regional health authorities. 
 

2.4  A Description of the Program That Will Be 
Employed to Identify Mosquito Larvae Targeted 
by the PMP [IPMR Sections 58(2)(b)(i)&(ii)] 

 
One of the most important steps in mosquito control is to correctly identify the species 
and its habitat. This is particularly important because only certain mosquito species are 
known to be competent vectors WNV (and related arboviruses that cause Western 
Equine, Eastern Equine, St. Louis and LaCrosse Encephalitis).  In the USA, over 90% of 
positive test results by the Center for Disease Control (CDC) are from samples with 
Culex species. 
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2.4.1 Potential WNV Vector Mosquito Species Within the 
IHA 

 
As of 2008, there has never been a recorded case of endemic illness caused by 
WNV in BC.  There are numerous mosquito species found in BC that can act as 
vectors of WNV, and bird species that could act as amplification reservoirs for 
WNV are also present in BC.  The IHA has compiled a list of potential WNV 
vector mosquito species and their known breeding site preferences.  The list is 
shown in the following table:  
 

Table 1:  Potential WNV Vector Mosquitoes* 
 

Mosquito Genus and 
Species 

Known Breeding Site Preferences 

Culex tarsalis Widely distributed in ditches and permanent and semi-permanent pools in grassland 
and open woodlands in the southern 1/3 of BC, on in southern Vancouver Island. 

Culex pipiens Across the southern Province and on Vancouver Island.  Common mosquito in 
artificial containers (catch basins, rain barrels and paddling pools) and drainage 
ditches, particularly those contaminated with organic matter. 

Aedes (Oc) canadensis Entire Province.  A woodland species that breeds in temporary pools – sites that fill 
with melted snow, or sites that are submerged by later spring or summer rainfall. 

Aedes (Oc) hendersoni In the southeastern part of the Province (e.g., Vernon to Kootenays).  Uncommon.  
Breeds in tree cavity and shaded artificial containers. 

Aedes (oc) dorsalis Coastal and Interior.  Coastal salt marshes around the Georgia Strait, flood pastures in 
the dry interior. 

Aedes (Oc) melanimon Interior.  Flooded pastures. 
Aedes (Oc) sierrensis On the coast and south part of the Province.  In tree cavities and shaded artificial 

containers. 
Mansonia 
(Coquillettidia) 
perturbans 

Southern Province, Vancouver Island and Georgia Strait.  In permanent cattail 
marshes. 

Culiseta inornata Widely distributed.  Almost any slow moving or stagnant water, but seldom in 
artificial containers. 

 
* Information in the above table was obtained from the publication “Mosquitoes of British 

Columbia” by P. Belton (1983), as found in “Arbovirus Surveillance and Response 
Guidelines for British Columbia”, BCCDC (July, 2005). 
 
http://wlapwww.gov.bc.ca/wld/documents/techpub/rbcm_hb41/mosquitoes.pdf 
  
In addition to the above subset, the BCCDC reports WNV isolates from 62 
different mosquito species that could play a minor role as secondary vectors of 
WNV and accelerate transmission among birds during periods of virus 
amplification.   
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2.4.2 How Mosquito Species Will Be Identified   
 

The identification of mosquito species targeted by the plan will be accomplished 
through the: 

 
·  Identification (by the BCCDC laboratory) of adult mosquitoes retrieved from 

traps placed throughout British Columbia.  Mosquitoes will be identified to 
the following genus levels:  Aedes, Anopheles, Coquilletidia (Mansonia), 
Culiseta and Culex.  Mosquitoes from the genus Culex will be further 
identified to the species level, as mosquitoes from this genus are both 
prevalent in BC, and reports from other North American jurisdictions consider 
Culex tarsalis and Culex pipiens to be the primary vectors of WNv; and, 

·  Identification by authorized agents and their trained mosquito control 
contractors or entomologists during field monitoring/surveillance. 

 
The publication entitled “Mosquitoes of British Columbia” by P. Belton (1983) 
referred to earlier will generally be used for mosquito identification. 

 

2.5  A Description of the Monitoring Program That 
Will Be Employed Before or During the Pesticide 
Use for Assessing mosquito Larval Populations, 
Environmental Conditions and Damage Caused by 
Mosquito Larvae, Including a Description of the 
Monitoring Methods, the Frequency of Monitoring, 
and the Data That Will be Collected [IPMR Sections 
58(2)(c)(i)(ii)(iii) ] 

 
Monitoring of larval mosquito populations is important for the early detection of 
arbovirus activity, guiding decisions about appropriate control methods, and monitoring 
the effectiveness of control measures.  Because infection and/or illness in animal hosts 
(e.g., birds) often precedes human illness, monitoring (also called surveillance) for 
illness, mortality, or evidence of infection in animals is just as important as surveillance 
for human cases of arbovirus infection.  Consequently, monitoring activities for WNV 
include additional monitoring activities over those normally conducted for other pest 
complexes (e.g., invasive plants, rodents, plant diseases).  The IHA, its’ authorized agents 
and their contractors annually conduct, as required, the following surveillance activities 
for WNV: 

 
·  Locating and mapping of mosquito larval sites/habitats; 
·  Surveillance for WNV in humans; 
·  Surveillance of WNV in dead birds (i.e., corvids) in high risk areas; 
·  Meteorological monitoring; 
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·  Larval mosquito monitoring to assess populations, including monitoring 
rainfall, river levels, snowpack and climate data; 

·  Assessing larval mosquito populations before and after control has been 
applied; and, 

·  Assessing the environmental conditions and damage caused by mosquito 
larvae before and after larval mosquito controls have been applied 

 

2.5.1 Locating and Mapping of Mosquito Larval Breeding 
Sites/Habitats 

 
As was discussed in section 2.3.3, the IHA, in conjunction with other health 
authorities, has provided funding to their authorized agents through the WNV 
Risk Reduction Initiative Program to survey and map larvae in mosquito breeding 
sites.  As authorized agents of the IHA, they will be encouraged to continue 
efforts during the mosquito breeding season to identify breeding sites, to update 
maps to clearly delineate the breeding habitat, and to record the information 
collected in the WNV Larval Database maintained by the BCCDC.  This may 
involve: 

 
·  Recording/mapping the location (latitude and longitude), source, size and 

status of the breeding site (public or private land, wet or dry); 
·  Identifying and recording, by date and location, the species of mosquito 

present that are potential WNV vectors (i.e., high priority sites) and instar; 
and, 

·  Determining and recording/mapping the location/proximity of environmental 
features requiring protection (e.g., fish and wildlife, riparian areas and wildlife 
habitat) from the adverse effects of pesticide use. 

 
The IHA will encourage their authorized agents (or their contractors) to update 
the maps/records and data on the breeding sites on a regular basis.   

 

2.5.2 Surveillance for WNV in Humans 
 

To date, there have been no confirmed cases of WNV that were acquired in BC.  
The 1 case of WNV diagnosed in BC in 2008 has been confirmed as being 
acquired during travel outside BC.   

 
Monitoring Methods, Frequency of Monitoring and Data 
Collected   

 
Human surveillance is carried out with the cooperative efforts of several 
stakeholders including the BCCDC Epidemiology and Laboratory 
Services, the Canadian Blood Services (CBS), the BC Transplant Society 
and the IHA.  Details on the testing procedures, the data that is collected, 
and the results of the most recent (2008) surveillance for WNV in humans 
can be accessed at: 
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http://bccdc.org/downloads/pdf/epid/reports/BC%20WNV%Surveillance%20Report%20202008.pdf 

 
Frequency of monitoring can change when people with WNV infection are 
diagnosed.   

 
As will be further discussed in more detail in Section 2.5 (injury 
thresholds that will be applied in deciding when a pesticide treatment is 
necessary), mosquito control measures would be considered depending on 
the arbovirus response level (0 to 3).  With respect to surveillance of 
WNV in humans, the following response level may be applicable: 

 
Level III. “ Detection of a single or multiple laboratory-confirmed 

human case(s) of arbovirus infection (with no history of 
travel to an area with confirmed activity within 21 days of 
onset of symptoms), in the current year, within a 
jurisdiction may warrant mosquito control measures be 
initiated” 

 

2.5.3 Surveillance for WNV in Dead Birds (Corvids) 
 

Evidence throughout North America has shown that a dramatic increase in corvid 
(crows, ravens, jays, magpies) mortality from WNV preceded human illness by 2 
to 6 weeks.  Corvid mortality is therefore highly useful for WNV surveillance, 
and appears to be an early indicator of WNV activity in an area.   
 
To date in BC, no WNV has been detected in dead corvids that have been tested. 
It is the intent of the IHA to continue to collect and submit for testing dead 
corvids that have been reported.   
 
Monitoring Methods, Frequency of Monitoring and Data 
Collected   

 
Surveillance of dead corvids will occur as an early indication if infection, but will 
not continue within a jurisdiction after an initial confirmation.  The Regional 
Health Authorities (RHAs), the BCCDC, and the Animal Health Center (AHC) 
coordinate all collections.   BC Ministry of Agriculture undertakes all testing.  
Additional agencies that may have a role in corvid surveillance in different 
regions or municipalities include the Canadian Wildlife Service, wildlife 
rehabilitation centers and other wildlife personnel (e.g., BC Environment wildlife 
staff), animal control officers (e.g., SPCA or conservation officers) and municipal 
park employees.   
 
Details on the testing procedures, the data that is collected, and the results of the 
most recent (2008) surveillance for WNV in corvids can be accessed at: 
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http://www.bccdc.org/downloads/pdf/epid/reports/BC%20WNV%20Surveillance%20Re
port%202008.pdf 

 
As will be further discussed in more detail in Section 2.5 (injury thresholds that 
will be applied in deciding when a pesticide treatment is necessary), mosquito 
control measures would be considered depending on the arbovirus response level 
(0 to 3) and other local considerations.  With respect to surveillance of WNV in 
corvids, the following response levels may be applicable: 
 

Level IIa. “ Detection of arbovirus activity in a jurisdiction during the 
previous year, or in a neighbouring jurisdiction in Canada 
or the United States in the current or previous year, based 
on laboratory confirmed identification in a corvid may 
warrant larval mosquito control measures be initiated” 

 
Level IIb. “ Detection of arbovirus activity within a jurisdiction in the 

current year, based on laboratory confirmed identification 
in a corvid may warrant larval or adult mosquito control 
measures be initiated” 

 
The IHA, Regional Medical Health Officer (MHO) will advise local authorities 
on IPM expectations from year to year and during the season based on current 
surveillance. 

 
2.5.4 Meteorological Monitoring 

 
Different vertebrate hosts and mosquito vector species respond to meteorological 
changes in different ways, depending on geographic location and other factors. In 
areas at high risk of WNV, the IHA or its authorized agents will monitor the 
factors that may promote the development and survival of large vector mosquito 
populations, including rainfall, river levels and flooding events, water and air 
temperature (for larval development) and degree-day calculations.  Degree-day 
calculations measure the amount of accumulated heat required for mosquitoes to 
complete their growth and development.  Temperature is also important for 
extrinsic incubation of the virus within the mosquito.  Mosquito larvae develop 
more rapidly in warmer water, and consequently may produce more generations 
during the growing season, enabling WNV to amplify and risk transmission to 
humans to increase.  
  

2.5.5 Surveillance for WNV in Mosquitoes 
 

Under this PMP, the IHA and/or its authorized agents (and their contractors) will 
monitor mosquito larvae to assess populations before pesticide use.   
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 2.5.5.1 Monitoring of Larvae 
 

Authorized agents under this plan (e.g., regional districts, municipalities, 
First Nations) will monitor mosquito larvae.  Many of the authorized 
agents currently monitor larvae as part of their on-going program of 
nuisance mosquito control.  In addition, previous funding provided by the 
IHA under the WNVRR initiative has allowed many of these agents to 
develop larval monitoring capabilities.  
  
Larval monitoring will be carried out in areas previously identified as 
known or potential breeding sites (including catch basin sampling), with 
priority given to high priority sites where the species of mosquito present 
that are potential WNV vectors.   
 
Additional support information will include monitoring rainfall, river 
levels and snow pack.  Knowledge of these latter factors is critical in 
determining when larval development may first occur in a specific region 
(and health authority) of BC.  River levels and amount of precipitation 
generally dictate the number and location of sites that will become flooded 
and thus become breeding grounds for many species of mosquitoes. 

 
Monitoring Methods, Frequency of Monitoring and Data Collected   

 
Regular monitoring of larval mosquito populations will be undertaken 
throughout the mosquito larval breeding season.  The results will be used 
to:  

                                       
·  Define the nature and extent of the mosquito problem within the 

control area based on larval surveys; 
·  Determine the proximity of environmentally sensitive areas, including 

fish and wildlife habitat, to the larval breeding sites; 
·  Generate the data needed to determine if larviciding should be done; 

and, 
·  Confirm the species of mosquito present at a breeding site, to evaluate 

the potential for WNV transmission. 
 

The most common tool that will be used to determine the density 
(numbers) of mosquito larvae is a dipper.  With a dipper, a 300 ml sample 
of water from a suspected breeding site will be checked for the presence of 
mosquito larvae.  The number of larvae present will be counted, and the 
process repeated at several locations to determine the average density.  A 
net or tea strainer that can slide between the grate openings can be used to 
monitor catch basins.  A representative sample of individual catch basins 
is generally used to estimate population over a large area, as sampling all 
catch basins can be dangerous for applicators due to traffic. 
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Sampling will be undertaken as required, based on meteorological factors 
such as rainfall, temperature, river levels or flooding events.  The results 
of sampling will be used to make a treatment decision by determining if 
larvae are present/absent, and, if present, their approximate numbers.  The 
results will also be used to document treatment effectiveness, as the 
numbers of mosquito larvae present after treatment can be compared with 
pre-treatment levels.   

 
During larval monitoring, the average developmental stage (instar) of the 
larvae present will be recorded.  This latter information is particularly 
important for determining the control product to be used and its’ 
application rate. 

 
Recent changes to the Integrated Pest Management Regulation (IPMR) 
have eliminated, with respect to mosquitoes, the requirement to conduct 
larval monitoring/surveillance of storm water basins/catch basins.  It is the 
IHA’s intent, however, to monitor a representative number of catch basins 
for the presence and density of mosquito larvae, so that treatment efficacy 
can be documented in the event that larviciding is undertaken. 
 
As will be further discussed in more detail in Section 2.5 (injury 
thresholds that will be applied in deciding when a pesticide treatment is 
necessary), mosquito control measures would be considered depending on 
the arbovirus response level (0 to 3) and other local considerations.  With 
respect to larval mosquito surveillance, the following response levels may 
be applicable: 
 
Level IIa. “ Detection of arbovirus activity in a jurisdiction during the 

previous year, or in a neighbouring jurisdiction in Canada 
or the United States in the current or previous year, based 
on laboratory confirmed identification in a corvid may 
warrant larval mosquito control measures be initiated”  

 
2.5.5.2 Timing of Surveillance Activities Bases on 

Response Level 
 

The BCCDC has adopted a system of response levels (0, I, IIa, IIb, III) 
associated with increasing risk for WNV activity affecting humans.  
Initiation of meteorological, corvid, larval and adult mosquito, and human 
surveillance as well as identification of mosquito breeding grounds, species 
distribution and composition are based on response level, and is summarized 
in the following table: 
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   Table 2:  Timing of Surveillance Activity Initiation Based on Response Level 
 
 

Response 
Level 

Meteorological 
Surveillance 

Corvid 
Surveillance 

Mosquito Surveillance Human Surveillance 

0    Passive surveillance of 
confirmed cases 

I  Dead corvid 
surveillance and 
testing for WNV 

Identify breeding sites/larval 
habitat for potential WNV vectors 

1.  Passive surveillance of 
confirmed cases 
2.  Begin planning for 
passive surveillance of  
suspected or probable cases 

IIa Monitor rainfall 
and temperature 
patterns 

1.  Dead corvid 
surveillance and 
testing for WNV 
2   Consider 
mammal    
surveillance 

1.  Determine geographic 
distribution of mosquito species 
within the jurisdiction 
2.  Determine the distribution, 
species composition and relative 
abundance of adult mosquito 
populations in selected localities 
within the jurisdiction 
3.  Mosquito trapping, species 
identification, pooling, and testing 
for WNV  

1.  Passive surveillance of 
suspect or probable cases 
2.  Begin planning for active 
surveillance of clinical and 
confirmed cases 

IIb Monitor rainfall 
and temperature 
patterns 

1   Dead corvid 
surveillance and 
testing for WNV 
2   Consider live 
bird and 
mammal 
surveillance 

1.  Determine the distribution, 
species composition and relative 
abundance of adult mosquito 
populations in selected localities 
within the jurisdiction 
2.  Mosquito trapping, species 
identification, pooling, and testing 
for WNV 

Passive surveillance of 
suspect or probable cases 

III Monitor rainfall 
and temperature 
patterns 

1   Dead corvid 
surveillance and 
testing  
2   Consider live 
bird and 
mammal 
surveillance    

1.  Determine the distribution, 
species composition and relative 
abundance of adult mosquito 
populations in selected localities 
within the jurisdiction 
2.  Mosquito trapping, species 
identification, pooling, and testing 
for WNV 

Active surveillance of 
clinical and confirmed cases 

 
 

2.5.5.3 Assessing Environmental Conditions and Damage 
Caused by Larval Mosquitoes Before Pesticide Use   

 
Damage Caused by Mosquito Larvae 
 
Unlike other types of pests, mosquito larvae do not cause direct 
environmental damage or affect environmental conditions.  Potential 
damage caused by mosquito larvae is related to the potential of some 
species (once developed) to transmit WNV and other arbovirus to humans 
and some animals. 
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Monitoring Environmental Conditions 
 

During larval surveillance, environmental conditions that could influence 
their rate of development are monitored.  As was noted earlier, during 
larval surveillance, rainfall, river levels and flooding events, water and air 
temperature will be monitored.   

 

2.6 Description of Injury Thresholds That Will be 
Applied in Deciding Whether a Pesticide 
Treatment is Necessary, and an Explanation of 
How the Thresholds Were Chosen and How the 
Thresholds Will be Applied [IPMR Sections 58(2)(d)(i)&(ii)] 

 
With respect to mosquito control activities under this PMP, injury thresholds will be 
referred to as Arbovirus Response Levels.  
  

2.6.1 How Arbovirus Response Levels Were Chosen 
 

The risk of illness caused by WNV needs to be determined for the province and 
its health regions.  This requires establishing a system of response levels that can 
be used to classify the risk in a given area.  An assessment of risk is based on: 
 
·  The current level of WNV activity found in a Health Service Delivery Area or 

neighbouring areas (e.g., number of positive bird, mammal or mosquito 
samples, number of dead birds reported); 

·  The history of WNV activity in the area; 
·  Current and projected level of vector activity; 
·  Timing during the season; and, 
·  Human population density. 

 
The BCCDC has adopted a system of response levels (0, I, IIa, IIb, III) that are 
associated with increasing risk for WNV activity affecting humans.  These levels 
have been adapted from guidelines developed by the Canadian National West 
Nile Virus Steering Committee, and are contained in the document “Arbovirus 
Surveillance and Response Guidelines for British Columbia”.  These 5 response 
levels are meant to help decide what surveillance and control activities should 
take place in an area under given conditions.  
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2.6.2 Arbovirus Response Levels and How They Will be 
Applied in Deciding Whether a Pesticide Treatment 
is Necessary 

 
The decision as to whether mosquito control using pesticides will be initiated, and 
to what extent control will be done, will be based on the response level and its 
corresponding criteria.  Response levels will also outline the following activities 
that should also be undertaken: 
 
The initiation of: 
 

·  Meteorological monitoring; 
·  Corvid surveillance; 
·  Human surveillance; 
·  Adult mosquito surveillance and larval monitoring; 
·  Public education and communication initiatives aimed at source reduction 

measures; 
·  Non-insecticidal mosquito control on private property; and, 
·  Promotion of personal protection measures against mosquito bites.  

 
The IHA MHO will be responsible for advising local authorities on IPM 
expectations from year to year and during the season based on current 
surveillance results. 
 
Progressive control measures would be considered depending on the arbovirus 
response level.  These levels are determined through the results of surveillance of 
animals (dead corvids), meteorological conditions, mosquitoes and humans.   
 
The criteria for each response level and mosquito abatement activities that are 
triggered by each level are shown in the following table: 
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      Table 3:  Response Levels (Injury Thresholds) to Trigger Pesticide Application 
 

Response 
Level 

Criteria for Response Level Mosquito Abatement Response 

0 Absence of confirmed arbovirus infection 
in a bird, animal or mosquito pool, AND 
arbovirus activity is unlikely 

Only non-pesticide control measures will be 
considered.  NOTE:  Use of pesticide products 
to control WNV vector larval mosquitoes 
under this PMP would not be warranted or 
authorized at Response Level 0 

   
I Absence of confirmed arbovirus infection 

in a bird, animal or mosquito pool, AND 
arbovirus activity is possible or the risk is 
unknown 

Only non-pesticide control measures will be 
considered.  NOTE:  Use of pesticide products 
to control WNV vector larval mosquitoes 
under this PMP would not be warranted or 
authorized at Response Level I 

   
IIa Detection of arbovirus activity in a 

jurisdiction the previous year, or in a 
neighbouring jurisdiction in Canada or the 
United States in the current or previous 
year, based on laboratory- confirmed 
identification in a bird, mammal, or 
mosquito pool 

At the response level, only larval mosquito 
control activity may be warranted and initiated 
under this PMP where there is proximity of 
vector species habitat to areas of population 
density or considerable recreation use.  NOTE:  
This is the minimum response level where 
larvicides can be applied under this PMP 

   
IIb Detection of arbovirus activity within a 

jurisdiction, in the current year, based 
on laboratory-confirmed identification in 
a bird, mammal, or mosquito pool 

At this response level, larval mosquito control 
activity may be warranted and initiated under 
this PMP where there is proximity of vector 
species habitat to areas of population density or 
considerable recreation use.   

   
III Detection of a single or multiple 

laboratory-confirmed human case(s) of 
arbovirus infection (with no history of 
travel to an area with confirmed activity 
of the arbovirus within 21 days of onset of 
symptoms), in the current year, within a 
jurisdiction 

At this response level, larval mosquito control 
activity may be warranted and initiated under 
this PMP where there is proximity of vector 
species habitat to areas of population density or 
considerable recreation use.   
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2.7  Pest Treatment Options Including a Description of 
the Pesticide and Non-Pesticide Treatment 
Methods of Controlling Mosquito Larvae That 
May Be Used, the Rationale for Selecting the 
Treatment Methods, and the Benefits and 
Limitations of Each Treatment Method [IPMR Sections 
58(2)(e)(i)(ii)(iii)] 

 

 2.7.1 Treatment Options for Mosquito Larvae 
 

IPM involves the use of different techniques to control pests.  Control of larval 
mosquitoes that are potential vectors of WNV will be the initial emphasis of the 
IHA program.  The treatment options that the IHA and its authorized agents will 
employ to control mosquito larvae include: 

 
·  Physical and mechanical methods (prevention); 
·  Biological control options; and, 
·  Chemical (insecticide) control options. 

 
2.7.1.1  Physical and Mechanical Control 

 
The physical and mechanical control options that the IHA and their 
authorized agents will both promote and require have been described in 
Section 2.3. 
 
Rationale/Selection Criteria for Physical/Mechanical Control 
 
Mosquitoes require water to develop.  Without standing water there are no 
mosquitoes, as mosquitoes require water for larval development.  Removal 
of standing water sources, as described in section 2.3, will effectively 
eliminate some species of mosquitoes that are potential vectors of WNV. 

 
Benefits of Physical/Mechanical Controls 

 
The use of physical/mechanical controls to eliminate standing water 
provides an effective, long-term solution to controlling some mosquito 
species that are potential vectors of WNV, and may preclude the need for 
using chemical control measures. 

 
Limitations of Physical/Mechanical Controls 

 
Draining or filling in natural wetlands will generally not control   
larvae of WNV vector mosquito species.  If drained, a wetland will still 
hold water from periodic rainfall, flooding and snowmelt.  The shallow 
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depressions may produce more mosquitoes than healthy wetlands.  Filling 
in natural wetlands will usually force the water to move elsewhere, 
creating flooding or additional wetlands where mosquitoes can develop. 

 
2.7.1.2 Biological Control  

 
Biological control involves: 
 

·  The release or introduction of natural enemies such as fish species 
that are predators of mosquito larvae (e.g., fathead minnows); or; 

·   The release or introduction of bacterial agents to reduce larval 
mosquito populations.   

 
Predatory Fish 
 
The release of predatory fish species such as fathead minnows into 
artificial/man-made ponds that do not drain into natural fish habitat may 
be effective in controlling mosquito larvae.  Provisions of the Federal 
Fisheries Act prohibit the release or introduction of live fish into any fish 
habitat. 
 
Bacterial Agents 
 
The biological control agents proposed for use under this PMP to control 
larvae of WNV vector mosquito species are bacterial agents belonging to 
the genus Bacillus, and include Bacillus thuringiensis subspecies 
israelensis and Bacillus sphaericus. 
 
The bacterial agents proposed for controlling the larvae of WNV vector 
mosquito species, the species that they control (based on label claims), the 
habitats where they are registered for use, and the habitats where they 
cannot be used, are shown in the following table: 
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Table 4:  Bacterial Agents Proposed for Controlling Larvae of WNV 
Vector Mosquito Species 

 
Active 

Ingredient 
Mosquito Species 

Controlled 
Habitats Where Registered For Use  

Bacillus 
thuringiensis 

israelensis (Bti) 
strain H-14 

(AM65-52 and 
BMP-144) 

All mosquito species Temporary and permanent pools in pastures and 
woodlots, irrigation or roadside ditches, natural 
marshes or estuarine areas, catch basins, sewage 
lagoons, storm water retention areas, snow-melt pools, 
tidal water and salt marshes.  May be used in 
permanent, fish bearing bodies of water or waters that 
have permanent, direct, surface-water connections with 
fish bearing bodies of water if the BCCDC has advised 
the public that it has identified the WNV in mosquitoes 
in the region of the Province where the pesticide is to 
be applied, and the mosquitoes to be treated are vectors 
of WNV. 

   
Bacillus 

thuringiensis 
israelensis (Bti) 

strain SA3A  

All mosquito species Flood water, pastures, standing ponds, ditches, tidal 
water and salt marshes, catch basins, storm water 
retention areas, water polluted with sewage, water with 
moderate organic content, and water with a high level 
of suspended solids.  May be used in permanent, fish 
bearing bodies of water or waters that have permanent, 
direct, surface-water connections with fish bearing 
bodies of water if the BCCDC has advised the public 
that it has identified the WNv in mosquitoes in the 
region of the Province where the pesticide is to be 
applied, and the mosquitoes to be treated are vectors of 
WNV. 

   
Bacillus 

sphaericus 
WSP for catch 

basin, WDG and 
CG for surface 

waters  

·  Culex spp., 
Culiseta spp. 
(catch basins) 

·  Culex spp., 
Culiseta spp., 
Aedes vexans, 
Aedes triseriatus 
(waste tires) 

·  Other Aedes spp. 
and Ochlerotatus 
spp. have varying 
degrees of 
susceptibility 

 

Freshwater marshes, salt marshes, flood plains, flooded 
fields, pastures, wetlands, ponds, storm water 
retention/detention and seepage ponds, wastewater 
sewage effluent, sewage lagoons, oxidation ponds, log 
ponds, impounded waste water, septic ditches, drainage 
ditches including open storm sewers and irrigation 
ditches. May be used in permanent, fish bearing bodies 
of water or waters that have permanent, direct, surface-
water connections with fish bearing bodies of water if 
the BCCDC has advised the public that it has identified 
the WNv in mosquitoes in the region of the Province 
where the pesticide is to be applied, and the mosquitoes 
to be treated are vectors of WNV. 
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Rationale/Selection Criteria for Using Biological Agents to Control 
Mosquito Larvae 
 
The best time to initiate a program to control mosquito species that are 
potential vectors of WNV is before the adult mosquitoes emerge.  
Mosquitoes are most efficiently and economically controlled when they 
are concentrated as larvae in their breeding site.   

 
The primary selection criteria for using biological bacterial agents from 
the genus Bacillus is that they are well suited for use in an integrated pest 
(mosquito) management program.  They have been shown to have 
minimal impact on most other beneficial organisms that may be present in 
mosquito breeding sites.  Apart from mosquito larvae, biological bacterial 
agents belonging to the genus Bacillus have been shown to be toxic to 
only black flies and some chironomid (midge) larvae.   

 
Benefits of Using Biological Agents to Control Mosquito Larvae 

 
During the spore-forming stage of their life cycle, biological bacterial 
agents from the genus Bacillus produce a protein crystal protoxin that is 
activated by the alkaline conditions in the host digestive system, is toxic to 
the larvae.  The benefits of using these products are that they pose little 
risk to the applicator when they are being applied or through exposure 
after application and that they have little or no acute toxic impact on non-
target species.   
 
Limitations of Using Biological Agents to Control Mosquito Larvae 

 
The primary limitation in using biological bacterial agents from the genus 
Bacillus to control mosquito larvae is the limited treatment-time window 
that is available.  Treatments are generally only very effective on 2nd and 
early 3rd instar larvae, with treatments against later development stages 
(i.e., late 3rd or 4th instar larvae) being only partly effective unless higher 
application rates are used.  Consequently, an increased frequency of 
monitoring may be required to ensure that applications are made within 
the treatment-time window.  The secondary limitation is that because of 
the rapid breakdown of these products in water through exposure to 
sunlight and aquatic microorganisms (generally 48 to 72 hours), 
treatments would have to be repeated if monitoring confirms the presence 
of mosquito larvae. 

 
2.7.1.3 Chemical Control (Larvicides) 

 
An insecticide is a term given to a pesticide used to manage or control 
unwanted insects (such as mosquitoes).  A larvicide is an insecticide that 
targets the larval stage of an insect (such a mosquito).  In the context of 
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this PMP, the only chemical larvicide proposed for use to control 
mosquito larvae contains the active ingredient methoprene.   

 
Table 5:  Insecticides (Chemical Larvicides) Proposed for Controlling 

Larvae of WNV Vector Mosquito Species 
 

Active Ingredient Mosquito Species 
Controlled 

Habitats Where Registered For 
Use  

   
methoprene Culex spp., Culiseta spp., 

Anopheles spp., Aedes spp., 
Psorophora spp. 

Storm water catch basins and human-
made self-contained water bodies. 

 
 

Rationale/Selection Criteria for Using Chemical Larvicides 
Containing Methoprene to Control Mosquito Larvae in Storm Water 
Catch Basins Human-Made Self-Contained Water Bodies 
 
As was noted earlier, mosquitoes are most effectively and economically 
controlled when they are in the larval stage and are concentrated in a 
breeding site (such as a storm water catch basin or a human-made, self-
contained, water body).   
 
Chemical larvicides containing the active ingredient methoprene keep 
mosquito larvae in the juvenile or immature stage (i.e., are insect growth 
regulators). Rather than controlling mosquito larvae through direct 
toxicity, methoprene interferes with the mosquito life cycle, preventing the 
larvae from reaching maturity.  The mosquitoes die in the pupal stage or as 
the adult mosquitoes attempt to emerge from the pupal skin.    

 
The primary selection criteria for larvicides containing methoprene is its 
minimal impact on most other beneficial organisms that may be present in 
breeding sites where it is applied.  Results from field studies in Ontario  
has indicated that there was no lasting adverse effects on populations of 
invertebrates or other non-target aquatic organisms when used in catch 
basins as part of the WNV management program (Ontario Ministry of 
Environment Summary Report of Activities to Manage WNV, 2005). 

 
Benefits of Using Chemical Larvicides Containing Methoprene to 
Control Mosquito Larvae in Storm Water Catch Basins and Human-
Made Self-Contained Water Bodies 

 
The primary benefits of using products containing methoprene are that 
they pose little risk to the applicator when they are being applied, or being 
exposed to them indirectly after they are applied.  Also, similar to bacterial 
agents from the genus Bacillus, preventing the larvae from becoming adult 
mosquitoes minimizes the area that needs to be treated, and can reduce 
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overall chemical use by reducing or eliminating the need for applying 
chemicals to kill adult mosquitoes that are potential WNV vectors. 

 
In addition, methoprene products have residual activity when applied in 
the pellets or briquette formulation.  Both formulations release effective 
levels of insect growth regulator for 30 days under typical environmental 
conditions, thus minimizing the need for numerous re-treatments. 

 
Limitations of Using Chemical Larvicides Containing Methoprene to 
Control Mosquito Larvae in Storm Water Catch Basins and Human-
Made Self-Contained Water Bodies 
 

 Methoprene is highly toxic to some species of freshwater, marine and 
estuarine invertebrates that may be food for fish.  Catch basins, however, 
seldom support fish or drain directly into fish habitats.  

 

2.8  A Description of the Monitoring Program That 
Will Be Employed for Evaluating the Effectiveness 
of the Pesticide Use on Larval Mosquito 
Populations and the Environment, Including 
Effects on Organisms Other Than Targeted Pests, 
By Comparison With the Information Collected 
During Pre-Treatment Monitoring, Including a 
Description of the Monitoring Methods, the 
Frequency of Monitoring, and the Data That Will 
be Collected [IPMR Sections 58(2)(f)(i)(ii)(iii)] 

 
Post-treatment monitoring of larval mosquitoes is undertaken to allow comparison 
with pre-treatment population levels so that the effectiveness of the control 
method(s) employed can be determined. 

 

2.8.1 Evaluating the Effectiveness of Pesticide Use on Pest 
Populations   
 

The monitoring methods and data collected that will be used to assess larval 
mosquito populations after controls have been applied will be the same as those 
employed before control.  These methods have been previously discussed in 
section 2.4.5.1 (larval surveillance).   
 
As was noted earlier, recent changes to the IPMR have eliminated, with respect to 
mosquitoes, the requirement to conduct pre-treatment and post-treatment larval 
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monitoring/surveillance of storm water basins/catch basins.   It is the IHA’s 
intent, however, to monitor a representative number of catch basins (the same 
catch basins that were monitored at the pre-treatment stage) for the presence and 
density of mosquito larvae following methoprene applications, so that treatment 
effectiveness can be determined.  In addition, pupae will be returned to the office 
or lab to see if healthy adults will emerge, thus indicating that the methoprene was 
not effective. 

 
All of the biological insecticides proposed for use under this PMP for larval 
mosquito control, if applied at label application rates, cause the mosquito larvae to 
stop feeding within hours of application and death within days.  Consequently, 
post-treatment levels of larval mosquito populations can be conducted within 24 
to 48 hours of larviciding treatments.  Larval sampling methods and data collected 
will be the same as with pre-treatment monitoring (i.e., using dip samples).  The 
numbers of larvae observed during the post-treatment observations will be 
compared with pre-treatment numbers so that the effectiveness of larviciding can 
be documented. 

 

2.8.2 Post-Treatment Monitoring of the Environment and 
Non-Target Organisms 

 
As was discussed earlier, larvicides containing methoprene or biological bacterial 
agents belonging to the genus Bacillus have been shown to have no adverse 
environmental impacts when applied according to label directions, and no lasting 
adverse effects on populations of invertebrates or other non-target aquatic 
organisms.  Consequently, post-treatment monitoring of non-target organisms and 
environmental effects will not be undertaken. 

 

3.0 Description of Operational Information That Will  
Be Followed Under the PMP [IPMR Section 58(3)(a)] 
 

The operational information included in this section includes procedures that will be followed 
under the PMP for: 

 
·  Safely transporting pesticides; 
·  Safely storing pesticides; 
·  Safely mixing, loading and applying pesticides; 
·  Safe disposal of empty pesticide containers and unused pesticides; and, 
·  Responding to pesticide spills. 

 
The IHA, authorized agents, and contractors working under this PMP commit to following these 
procedures when applying insecticides for larval mosquito control under this plan. 
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3.1 Description of Procedures for Safely Transporting 
Insecticides [IPMR Section 58(3)(a)(i)] 

 
The transportation of insecticides shall comply with all current federal and provincial 
legislation governing their transport.  In addition, personnel shall follow these procedures 
for safely transporting insecticides proposed for use under this PMP:  
 

·  Limit the amount of insecticides that will be carried in any one vehicle.  The 
quantity shall be no more than what is necessary for each project, except where 
transportation occurs between storage facilities; 

·  Ensure that insecticides are carried in a compartment that is secured against 
spillage and unauthorized removal.  The compartment shall be separate from food 
and drinking water, personal safety equipment, spill containment equipment and 
people; 

·  Inspect all insecticide containers for defects prior to transporting.  Keep 
insecticides in their original containers and with original labels.  If original labels 
are not available, the insecticides shall be placed in appropriate containers that 
have the trade name, active ingredient concentration and insecticide registration 
number affixed to the outside of the container; 

·  Ensure that all transport vehicles are equipped with a first aid kit, fire 
extinguisher, spill contingency plan and kit, and that the vehicle operator has been 
trained on how to handle spills; 

·  Ensure that all documents and placards are carried in, or placed on, transport 
vehicles if required under the Transportation of Dangerous Goods Act, the IPMA 
or the IPMR; and, 

·  Read and understand the insecticide labels and the Material Safety Data Sheets 
(MSDS) for all insecticides being transported. 

 

3.2 Description of Procedures for Safely Storing 
Insecticides [IPMR Section 58(3)(a)(ii)] 

 
The storage of insecticides shall comply with all current federal and provincial legislation 
governing their storage.  In addition, personnel shall follow these procedures for safely 
storing insecticides proposed for use under this PMP:  
 

·  Ensure that insecticides are stored in accordance with the IPMA, IPMR and the 
Workers’ Compensation Board document Standard Practices for Pesticide 
Applicators; 

·  Keep insecticides in their original containers and with original packaging.  If 
original packaging is not available, the insecticides shall be placed in appropriate 
containers that have the trade name, active ingredient concentration and 
insecticide registration number affixed to the outside of the container; 

·  Ensure that storage facilities are locked when left unattended, ventilated to the 
outside atmosphere, are entered only by persons authorized to do so, and that 
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there is a placard affixed and maintained on the outside of each door leading into 
the storage area bearing, in block letters that are clearly visible, the words 
“WARNING – CHEMICAL STORAGE – AUTHORIZED PERSONS ONLY”; 
and, 

·  Keep storage facilities separate from work and living areas, and away from food, 
flammable materials, bodies of water and water sources. 

 
In addition, authorized agents and contractors working under this PMP shall notify the 
appropriate fire department of the presence of the insecticides on the premises. 
 
Some contractors may store insecticides for extended periods of time in vehicles when 
performing contract insecticide applications for the IHA or authorized agent under this 
PMP.  The vehicle is then considered a mobile storage unit.  The person responsible for 
the insecticide storage will ensure that all insecticides are stored in a locked canopy or 
similar arrangement, separate from the driver and personal protective gear. 
 

3.3 Description of Procedures for Safely Mixing, 
Loading and Applying Insecticides [IPMR Section 
58(3)(a)(iii)] 

 
Procedures for safely mixing, loading and applying insecticides shall comply with all 
current federal and provincial legislation.  In addition, personnel shall follow these 
procedures for safely mixing, loading and applying insecticides proposed for use under 
this PMP:  
 

·  Ensure that all mixing, loading and application of insecticides is carried out by 
Certified Pesticide Applicators, and that all manufacturer’s recommendations, as 
specified on the insecticide labels, are adhered to; 

·  All mixing, loading and application of insecticides shall be undertaken in a safe 
manner.  All mixing and loading shall be undertaken only in areas at least 15 
meters from, and selected to prevent, any spilled insecticides from entering 
pesticide-free zones, no treatment zones, bodies of water, fish or wildlife habitat, 
water sources, or other environmentally sensitive areas; 

·  Ensure that containers used to mix, prepare or apply insecticides are not washed 
or submerged in any body of water; 

·  Ensure that eye wash station(s), protective clothing, safety spill kits, spill response 
plans, a copy of this PMP, each insecticide product’s MSDS, emergency 
telephone numbers and first aid supplies are present and available at or near the 
treatment site; and  

·  To follow all directions and restrictions on insecticide product labels, including 
adhering to the recommended re-entry times to treated areas unless personal 
protective equipment is worn. 
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3.4 Description of Procedures for Safe Disposal of 
Empty Insecticide Containers and Unused 
Insecticides [IPMR Section 58(3)(a)(iv)] 

 
The safe disposal of empty insecticide containers and unused insecticides shall comply 
with all current federal and provincial legislation governing their disposal.  In addition, 
personnel shall follow these procedures for safely disposing of empty insecticide 
containers and unused insecticides proposed for use under this PMP:  

 
·  Ensure that all insecticide waste is disposed of in a manner consistent with the 

requirements of the BC Environmental Management Act and the Hazardous 
Waste Regulations, as appropriate; 

·  Ensure that empty insecticide containers are returned to the insecticide distributor 
as part of their recycling program (if applicable); or triple rinsed or pressure 
rinsed, altered so that they cannot be reused, and disposed of in a permitted 
sanitary landfill or other approved disposal site; and 

·  Ensure that all leftover insecticide mix is stored for future use in a manner 
consistent with the requirements specified in Section 2.3 above. 

 

3.5 Description of Procedures for Responding to 
Insecticide Spills [IPMR Section 58(3)(a)(v)] 

 
The procedures for responding to insecticide spills shall comply with all current federal 
and provincial legislation governing spill response.  In addition, personnel shall follow 
these procedures for responding to spills involving insecticides proposed for use under 
this PMP: 
 

·  Spill treatment equipment shall be present or near storage (including mobile 
storage), mixing and loading sites and shall include: personal protective 
equipment, absorbent material, neutralizing material, a long handled broom, 
shovel, and a waste-receiving container with lid;  

·  A copy of an approved spill response plan shall be at or near each work site, and 
all personnel working on the project shall be familiar with its contents; 

·  All personnel shall be protected from insecticide contamination by wearing 
appropriate protective clothing and safety gear; 

·  Any person exposed to insecticide shall be moved away from the place of the 
spill; 

·  First aid shall be administered, if required; 
·  The source of the spill shall be stopped; 
·  The spilled material shall be stopped from spreading by creating a dam or ridge; 
·  The project supervisor shall ensure that operations cease until the spill is 

contained and the source is repaired; 
·  Absorbent material shall be spread over the spill, if applicable, to absorb any 

liquid; 
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·  The absorbent material shall be collected in garbage bags or containers with 
contents clearly marked; 

·  Contaminated soil or other material shall be removed from the spill site and 
placed in garbage bags or containers; 

·  The person responsible for the project shall contact the BC Environment, 
Environmental Protection Program for disposal requirements; 

·  When more than 5 liters or 5 kg of insecticide are spilled, the person responsible 
for the project shall immediately report to the BC Provincial Emergency Program 
by telephoning 1-800-663-3456 or, where that is not practical, to the local police 
or nearest detachment of the RCMP, and to the appropriate regional office of the 
BC Ministry of Environment, Integrated Pest Management Program; and, 

·  An approved representative of the IHA shall be notified of the details related to 
the spill as soon as practical by the authorized agent and/or thecontractor project 
supervisor. 

 

4.0 Description of Environmental Protection 
Strategies and Procedures That Will Be Followed 
Under the PMP [IPMR Sections 58(3)(b)(c), 63, 64, 71, 73, 78] 

 
All mosquito control activities proposed for use within this PMP (both chemical and non-
chemical) will incorporate: 

 
·  Strategies to protect community watersheds [[[[IPMR Section 58(3)(b)(i)]]]]; 
·  Strategies to protect water sources (domestic and agricultural) and bodies of water 

[[[[IPMR Section 58(3)(b)(i)(ii), ]]]]; 
·  Strategies to protect fish and wildlife, riparian areas, and wildlife habitat [[[[IPMR 

Section 58(3)(b)(ii)]]]]; 
·  Strategies to prevent pesticide contamination of food intended for human 

consumption [[[[IPMR Section 58(3)(b)(iii)]]]]; 
·  Pre-treatment inspection procedures for identifying treatment area boundaries [[[[IPMR 

Section 58(3)(b)(iv)]]]]; 
·  Procedures for maintaining and calibrating pesticide application equipment [[[[IPMR 

Section 58(3)(b)(v)]]]]; 
·  Procedures for monitoring weather conditions and strategies for modifying pesticide 

application methods for different weather conditions [[[[IPMR Section 58(3)(b)(vi)]]]]; 
·  Procedures for conducting pre-treatment inspections of proposed treatment areas (for 

protection of human health and the environment) [[[[IPMR Sections 71(1)(a)(iii), 
71(c)]]]]. 
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4.1 Strategies to Protect Community Watersheds [IPMR 
Section 58(3)(b)(i)] 

 
The IHA or their authorized agents shall confirm the location and geographic boundaries 
of community watersheds within the plan area prior to the use of insecticides for larval 
mosquito control.  If required, a database maintained by the BC Ministry of Agriculture 
and Lands, Integrated Land Management Bureau (ILMB) will be accessed for this 
information. 

 
The former Forest Practices Code of British Columbia Act contained “guidelines” to 
protect community watersheds during pesticide applications.  Although the use of these 
guidelines are not legally binding, the applicable “guidelines” that the IHA and their 
authorized agents will implement as part of their strategies to protect community 
watersheds include: 

 
·  Verifying the location of community watersheds within the PMP area; 
·  Not storing insecticides within a community watershed for more than 24 hours 

prior to their use, and removed from the community watershed within 7 days 
of their use, unless they are stored in a permanent structure; and, 

·  Discontinuing insecticide applications if pesticide residues or pesticide 
breakdown products are detected at a community watershed water intake, and 
refraining from further insecticide applications until the local Medical Health 
Officer has been satisfied that all required measures have been implemented 
to preserve water quality. 

 

4.2 Strategies to Protect Water Sources (Domestic and 
Agricultural) and Bodies of Water [IPMR Section 
58(3)(b)(i)(ii)] 

 
A recent amendment to the IPMR stipulates that mosquito larvicides cannot be applied to 
permanent, fish bearing bodies of water or waters that have permanent, direct, surface-
water connections with fish bearing bodies of water unless the BCCDC has advised the 
public that it has identified the WNV in mosquitoes in the region of the Province where 
the pesticide is to be applied, and the mosquitoes to be treated are vectors of WNV. 
 
With the exception of determining the location of permanent, fish bearing bodies of water 
or waters that have permanent, direct, surface-water connections with fish bearing bodies 
of water, strategies for the protection of water sources and bodies of water will not be 
implemented during insecticide use for larval mosquito control.   
 
With the exception of methoprene use in catch basins, all larvicides proposed for use 
under this PMP to control larvae of WNV vector mosquito species are bacterial agents 
belonging to the genus Bacillus.  Bacterial agents are very low in toxicity and 
environmental impact.  Methoprene use for larval mosquito control will be restricted to 
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applications in catch basins.  When used in closed water systems such as catch basins, 
methoprene products have been shown to pose minimal risk to nearby water sources. 
 
The table below describes the minimum water protection measures that shall be 
implemented.  The pesticide-free zones (PFZ) and no-treatment zones (NTZ) 
requirements listed in this table are consistent with the standards specified in the IPMR.    
 
Table 6:  Minimum Water Protection Measures Specified in the IPMR 

for Insecticide Applications for Larval Mosquito Control 
 

 IPMR 
Section 

Required Distance 

Bacterial Insecticides   
Must maintain a 30 m NTZ*  around a water supply 
intake or well used for domestic or agricultural purposes, 
including water for livestock or for irrigation of crops 

71(3) Exempted from NTZ requirements by Section 
71(12) IPMR 

Must maintain a NTZ between an outdoor pesticide use 
area and a body of water*  that is sufficient to prevent the 
release of pesticide spray or runoff into the body of water 

71(5) Exempted from NTZ requirements by Section 
71(12) IPMR  

A minimum10 m PFZ*  must be maintained around or 
along bodies of water, dry streams and classified 
wetlands   

73(1) Exempted from PFZ requirements by Section 
78(2) IPMR  

Must not be used in permanent, fish bearing bodies of 
water or waters that have permanent, direct, surface-
water connections with fish bearing bodies of water.  

78(1) Exempted from this requirement by Section 
78(1.1) IPMR if the BCCDC has advised the 
public that it has identified the WNv in 
mosquitoes in the region of the Province 
where the pesticide is to be applied, and the 
mosquitoes to be treated are vectors of WNv 

Storm water catch basins 73(1) Exempted by Section 73(4) IPMR 
Methoprene   

Must maintain a NTZ between an outdoor pesticide use 
area and a body of water that is sufficient to prevent the 
release of pesticide spray or runoff into the body of water 

71(5) Exempted from NTZ requirements by Section 
71(13) IPMR in relation to use in a storm 
water catch basin  

A minimum 10 m PFZ must be maintained around or 
along bodies of water, dry streams and classified 
wetlands 

71(3) The application of methoprene to a body of 
water for the purpose of managing mosquitoes 
is exempted from this requirement 

Must maintain a 30 m NTZ around a water supply intake 
or well used for domestic or agricultural purposes, 
including water for livestock or for irrigation of crops 

71(3) 30 meter NTZ* 

Must not be used in permanent, fish bearing bodies of 
water or waters that have permanent, direct, surface-
water connections with fish bearing bodies of water.  

78(1) Exempted from this requirement by Section 
78(1.1) IPMR if the BCCDC has advised the 
public that it has identified the WNv in 
mosquitoes in the region of the Province 
where the pesticide is to be applied, and the 
mosquitoes to be treated are vectors of WNv 

 
* Section 71(4) of the IPMR states that the 30 meter NTZ may be reduced if the confirmation holder 

for this PMP is reasonably satisfied that the smaller zone will ensure that pesticide from the use will 
not enter the water supply, intake or well. 

 
**  Definitions:  Pesticide-free zone (PFZ) – an area of land that must not be treated with pesticides, and 

must be protected from pesticides moving into it.  A PFZ is measured by the horizontal 
distance from the high water mark.  
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No-treatment zone (NTZ) – an area of land that must not be treated with pesticides.  

 
Body of water – any watercourse or body of water, such as a stream, river, wetland, or 
lake, but not including a human-made, self-contained body of water or structure of water. 

 

4.3 Strategies to Protect Fish and Wildlife, Riparian 
Areas and Wildlife Habitat [IPMR Section 58(3)(b)(ii)] 

 
All of the bacterial larvicides proposed for use within this PMP have low or very low  
toxicity to fish and aquatic organisms.   

 
In addition to the PFZ and NTZ requirements specified in Table 6, the IHA and its 
authorized agents shall exercise caution when working with mosquito larvicides adjacent 
to riparian areas, sensitive wildlife habitat, and permanent, fish bearing bodies of water or 
waters that have permanent, direct, surface-water connections with fish bearing bodies of 
water.   
 
The strategies that will be employed to protect riparian areas, sensitive wildlife habitat, 
and permanent, fish bearing bodies of water or waters that have permanent, direct, 
surface-water connections with fish bearing bodies of water include: 

 
·  Determine and map/record the location of riparian areas, sensitive wildlife habitat, 

and permanent, fish bearing bodies of water or waters that have permanent, direct, 
surface-water connections with fish bearing bodies of water, and ensure the 
locations are provided to all personnel prior to application of mosquito larvicides; 

·  Prevent fueling of machinery/application equipment or mosquito larvicide mixing 
within 15 meters of riparian areas, sensitive wildlife habitat, and permanent, fish 
bearing bodies of water or waters that have permanent, direct, surface-water 
connections with fish bearing bodies of water; and, 

·  Prevent cleaning up or disposal of larvicides or their containers within 15 meters 
of riparian areas, sensitive wildlife habitat, and permanent, fish bearing bodies of 
water or waters that have permanent, direct, surface-water connections with fish 
bearing bodies of water. 

 

4.4   Strategies to Prevent Contamination of Food  
Intended for Human Consumption [IPMR Section 
58(3)(b)(iii)] 

  
Due to their chemical properties and to their use exclusively in aquatic areas, the 
larvicides proposed for use in this PMP are not known to cause contamination of food 
intended for human consumption.    Consequently, strategies to prevent contamination of 
food intended for human consumption will generally not be implemented during 
insecticide use (bacterial or chemical) for larval mosquito control.  As a precaution, 
however, all authorized agents under this plan will be required to contact the Kootenay 
Organic Growers Society (KOGS) prior to application of larvicides to determine the 
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location of all certified organic growers in a proposed treatment area and to follow, as 
applicable, the standards for their protection as contained in the document “Organic 
Production System General Principles and Standards” (Government of Canada, 
Canadian General Standards Board (2006): 
 
http://www.certifiedorganic.bc.ca/Standards/032_0310_2006-e.pdf 
 

4.5 Pre-Treatment Inspection Procedures for   
Identifying Treatment Area Boundaries [IPMR Sections 
58(3)(b)(iv) &71(1)(a)(c)] 

 
Section 58(3)(b)(iv) of the IPMR requires that a PMP include a description of the pre-
treatment inspection procedures for identifying treatment area boundaries.  Section 
71(1)(a)(c) of the IPMR requires that a confirmation holder to do all of the following 
before the pesticide use: 
 

·  Ensure that each individual who will be using the pesticide is informed of the 
boundaries of the proposed treatment area, the requirements for personal 
protection, and the pesticide use procedures required to protect human health and 
the environment; and, 

·  Carry out an inspection of the treatment area to ensure that the applicable 
regulatory requirements and standards can be met in carrying out the use. 

 
To ensure that the above regulatory requirements are met, the IHA or its authorized 
agents will establish and implement the following strategies and procedures prior to the 
application of mosquito larvicides: 
 

·  Conduct a pre-treatment inspection to establish/confirm treatment area boundaries 
and to confirm the location of: 

 
o Domestic and agricultural wells and water supply intakes, including water 

for livestock or for irrigation of crops 
o Bodies of water, dry streams and classified wetlands 
o Permanent, fish bearing bodies of water or waters that have permanent, 

direct, surface-water connections to fish bearing bodies of water 
o Riparian areas and sensitive wildlife habitat 
o Other sensitive environmental features requiring protection  

 
·  Based on the results of the pre-treatment inspection, identify, mark/flag the 

locations of NTZs and PFZs (and their buffer zones) that are required; 
 
·  Conduct a pre-treatment meeting and/or site visit with all personnel involved in 

larvicide or adulticide treatments to ensure that: 
 

o They will have a copy of the PMP in their possession when applying 
larvicides  
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o They are aware of the treatment area boundaries and the locations of 
NTZs, PFZs (and their buffer zones); and, 

o They are able to meet the appropriate regulatory requirements and 
standards when applying the larvicides (e.g., if required, posting treatment 
notices with the required form and content at the required locations). 

 

4.6   Procedures for Maintaining and Calibration 
Pesticide Application Equipment [IPMR Section 58(3)(b)(v)] 

 
All pesticide application equipment used by the IHA, its authorized agents shall be safe, 
clean, in good repair, compatible and appropriate for the larvicide or adulticide being 
applied.   
 
A wide variety of application equipment may be used to apply larvicides by ground and 
aerially, including backpack sprayers, granular spreaders, or boom sprayers on helicopter 
and fixed wing aircraft.  As a minimum, all equipment used to apply insecticides shall be 
calibrated once per year prior to use, and at regular intervals throughout the season.  
Application equipment shall be re-calibrated when insecticide active ingredients or 
formulations are changed, or when output begins to vary.   
 

4.7 Procedures for Monitoring Weather Conditions 
and Strategies for Modifying Pesticide Application 
Methods for Different Weather Conditions [IPMR 
Section 58(3)(b)(vi)] 

 
As required by Section 35(1)(i) of the IPMR, prior to, and periodically during larviciding 
applications, measurements will be made to record weather conditions.  Specifically, 
measurements will be made and recorded of: 
 

·  Wind speed and direction; 
·  Precipitation; 
·  Air temperature; and, 
·  Sky conditions (clear, overcast, cloudy, partly cloudy) will be recorded.   

 
Environment Canada shall be consulted for up to date local forecasts and predictions as to 
future rainfall events.  Every effort shall be made to ensure that weather conditions are 
suitable for insecticide application, and are consistent with pesticide label requirements. 
 
Insecticide applications will be terminated/suspended if any of the following apply: 

 
·  The maximum/minimum temperature stated on the insecticide label is exceeded; 

or, 
·  Unprotected people enter the treatment area; or, 
·  For broadcast aerial or ground applications, the wind speed exceeds 8 km/hr; or, 
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·  The wind speed and direction causes the insecticide to drift outside the treatment 
area and/or miss the intended target. 

 

4.8   The Identification of Insecticides Proposed for    
Use, Their Properties, Manner of Application and 
Equipment Required for Application [IPMR Section 
58(3)(c)] 

 

4.8.1 Properties and Use Patterns of Bacterial Larvicides  
 

Bacillus thuringiensis israelensis (Bti) Strain H-14 (AM65-52 and MP-
144) 
 
Bti is the active ingredient found in several bacterial agents registered for 
use in Canada.  It is formulated as a liquid, or as a granule combined with 
natural corn products.  Bti is a naturally occurring bacterium that produces 
a crystal that is lethal to mosquito larvae when eaten.  The Bti spores that 
are consumed contain a crystallized toxin that is dissolved by alkaline 
fluids in the larvae’s stomach.  The toxin ruptures stomach cells in the 
mosquito larvae, causing their death.   

 
The duration of Bti effectiveness depends on the mosquito species, the 
formulation of the product and the organic content of the water.  Bti is not 
considered to have residual action, as only larvae present in the sites at the 
time of application are affected.  As a result, repeated applications of the 
product may be necessary throughout the season as new generations of 
larvae appear in the breeding sites.  Studies have shown that when applied 
at label rates, Bti poses little direct or indirect toxic effects to non-target 
invertebrate species or fish. 

 
Timing of Bti applications is very important.  Although the most effective 
control is achieved when treating 2nd and 3rd instar mosquito larvae, Bti is 
also effective on 1st instar and early 4th instar larvae.  Late in 4th instar and 
during pupation, the product is no longer effective because the mosquito is 
not feeding.  The limited treatment window for the effective use of Bti 
products may limit the effectiveness of its use.  Bti products should not be 
applied when it is raining. 

 
This strain of Bti can be applied to temporary and permanent pools in 
pastures and woodlots, irrigation or roadside ditches, natural marshes or 
estuarine areas, catch basins and sewage lagoons.  If the BCCDC has 
advised the public that it has identified the WNV in mosquitoes in the 
region of the Province where the pesticide is to be applied, and the 
mosquitoes to be treated are vectors of WNV, Bti products may also be 
applied to permanent, fish bearing bodies of water or waters that have 
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permanent, direct, surface-water connections with fish bearing bodies of 
water. 

 
This strain of Bti will not be applied to any water sites that serve as a 
source of treated, finished drinking water. 
 
Bacillus thuringiensis israelensis (Bti) Strain SA3A  
 
Strain SA3A of Bti can be effective in controlling all instars of mosquito 
larvae when applied at the label rates.  It can be applied to flood water, 
pastures, standing ponds, ditches, tidal water and salt marshes, catch 
basins, storm water retention areas, water polluted with sewage, water 
with moderate organic content, irrigation water and water with a high level 
of suspended solids.  If the BCCDC has advised the public that it has 
identified the WNV in mosquitoes in the region of the Province where the 
pesticide is to be applied, and the mosquitoes to be treated are vectors of 
WNV, Bti products may also be applied to permanent, fish bearing bodies 
of water or waters that have permanent, direct, surface-water connections 
with fish bearing bodies of water. 

 
This strain of Bti will not be applied to any water sites that serve as a 
source of treated, finished drinking water. 

 
Bacillus sphaericus   
 
Bacillus sphaericus is a naturally occurring bacterium that acts as an 
endotoxin to mosquito larvae.  These products contain living sporulated 
bacteria and a crystal protoxin that is released by alkaline conditions in the 
gut.  The toxin will destroy the lining of the intestine of the mosquito 
larvae that then releases lethal chemicals into the blood’s hemocoel.   The 
bacteria will recycle, and spores from dead larvae can remain suspended 
for extended periods of time.  The duration of activity depends on many 
biotic and abiotic factors.  Three products containing Bacillus sphaericus 
(VectoLex WDG, CG, and WSP) are registered for larval mosquito 
control and, depending on the product, can be used for larval control in 
catch basins and waste tires, or in certain water bodies.  

 
In catch basins, it has been shown to effectively control Culex spp. and 
Culiseta spp., while hand or ground applications have been shown to 
effectively control Culex spp., Culiseta spp. and Aedes triseriatus in waste 
tires.  When used at label rates, it will control several species of mosquito 
larvae in freshwater marshes, salt marshes, flood plains, flooded fields and 
pastures, wetlands, ponds, storm water detention/retention and seepage 
ponds, wastewater sewage effluent, sewage lagoons, oxidation ponds, log 
ponds, impounded waste water, septic ditches, drainage ditches including 
open storm sewers and irrigation ditches.  If the BCCDC has advised the 
public that it has identified the WNV in mosquitoes in the region of the 
Province where the pesticide is to be applied, and the mosquitoes to be 
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treated are vectors of WNV, Bti products may also be applied to 
permanent, fish bearing bodies of water or waters that have permanent, 
direct, surface-water connections with fish bearing bodies of water. 

 
Studies have shown that when applied at label rates, Bacillus sphaericus 
poses little direct or indirect toxic effects to no-target invertebrate species 
or fish. 
 
One benefit of Bacillus sphaericus is that it has residual action.  The 
bacteria will continue to replicate as new generations of mosquitoes 
appear in the sites.  Consequently, only one or two applications of the 
product may be necessary to maintain control over the entire season. 
 
This strain of Bacillus sphaericus will not be applied to any water sites 
that serve as a source of treated, finished drinking water. 
 

4.8.2 Properties and Use Patterns of Chemical Larvicides  
 

Methoprene   
 
Methoprene is a synthetic mimic of a naturally occurring growth hormone 
(called juvenile hormone) that keeps insects in the juvenile or immature 
stage.  When applied to habitat with larvae, methoprene interferes with the 
mosquito life cycle and prevents the mosquito from reaching maturity.  
The mosquito dies during the pupal stage or as the adult mosquito attempts 
to emerge from the pupal case.  Methoprene has been shown to be 
effective in controlling Culex, Culiseta, Aedes, Anopheles and Psoraphora 
spp. 

 
Methoprene is of very low to moderate toxicity to terrestrial non-target 
organisms when used at label rates.  In aquatic habitats, this product can 
have a wide range of toxicity to invertebrates and fish.  Under this PMP 
methoprene will only be used in storm water catch basins.  A recent 
amendment to the IPMR [section 71(5)] has exempted methoprene from 
the requirement to maintain a no-treatment zone when used in storm water 
runoff catch basins for the management of mosquitoes.  This amendment 
was made followed a determination that the use of methoprene would 
have no likely environmental impact when used in this aquatic habitat.  
Studies have shown that methoprene breaks down quickly in water and 
soil and will not leach into groundwater.   
 
Methoprene is available in pellet or briquet formulations.  Application 
should occur early in the season when larvae start to develop, and should 
be continued through the last brood of the season.  Methoprene generally 
remains active for up to 30 days under typical environmental conditions, 
but some formulations remain active for up to 150 days.  Because 
methoprene is an insect growth regulator, proper timing of applications is 
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critical.  The effectiveness of methoprene in preventing mosquito larvae 
from developing into adult stages will be monitored for all application.  
Pupae should be reared to adults to assess effectiveness of the product on 
adult mosquitoes. 

 
If the BCCDC has advised the public that it has identified the WNV in 
mosquitoes in the region of the Province where the pesticide is to be 
applied, and the mosquitoes to be treated are vectors of WNV, products 
containing methoprene may also be applied to permanent, fish bearing 
bodies of water or waters that have permanent, direct, surface-water 
connections with fish bearing bodies of water. 

 
Products containing methoprene will not be applied to any water sites that 
serve as a source of treated, finished drinking water. 

 

4.8.3 Larvicide Application Methods and Type of 
Equipment Used for Application 

 
Under this PMP, the manner in which larvicides are applied and the equipment 
generally used to apply them is shown in the following tables 

 
Table 7:  Larvicide Application Methods and Type of Equipment Used 

for Application 
 
Active Ingredient Manner of Application Equipment Used for Application 

   
Bacillus thuringiensis 
israelensis 

Ground and aerial Manual placement, backpack sprayer, 
truck-mounted power hose and 
nozzle, granular spreader, helicopter, 
fixed wing aircraft 

   
Bacillus thuringiensis 
Berliner Strain SA3A 

Ground and aerial Manual placement, backpack sprayer, 
truck-mounted power hose and 
nozzle, granular spreader, helicopter, 
fixed wing aircraft 

   
Bacillus sphaericus Ground and aerial Manual placement, backpack sprayer, 

truck-mounted power hose and 
nozzle, granular spreader, helicopter, 
fixed wing aircraft 

Methoprene Ground  Manual placement of briquettes or 
pellets 

 
 
 
 



 PMP for Control of Mosquito Larvae That Are Potential West Nile Virus Vectors                                    

                                                             April 6, 2009                                                       46                                                   

5.0 Reporting, Notification and Consultation 
 

5.1 Reporting 
 

Accurate record keeping allows both plan holder and the Administrator, IPMA, to: 
 

·  Monitor the quantity of insecticide used; 
·  Ensure compliance with the IPMR; 
·  Ensure compliance with the commitments made in this PMP; and, 
·  Ensure compliance with the contents of the Pesticide Use Notice.   

 
The plan holder will ensure that the authorized agents and their contractors 
maintain each of the required records described below:    
  

5.1.1 Confirmation Holder Use Records 
 

Each authorized agent or contracting firm that applies insecticides under this plan 
must maintain daily records of insecticide use.   
 
Section 37(1) of the IPMR describes the requirements for these records. The 
following records must be kept for each treatment location and day of use: 

 
·  The date and time of the insecticide use; 
·  The species of mosquito larvae targeted by the use or the purpose of the 

insecticide use; 
·  The trade name of each insecticide used and its registration number under the 

federal Act; 
·  For each insecticide used, the method and rate of application and the total 

quantity used; 
·  The prevailing meteorological conditions including temperature, precipitation 

and velocity and direction of the wind, these conditions should be measured at 
the beginning of each day before starting treatment, re-measured if obvious 
changes in environmental conditions occur throughout the day, and re-
measured at the end of any treatment day; and, 

·  A record for each piece of the holder’s insecticide application equipment that 
requires calibration showing when the equipment was calibrated and the data 
upon which its calibration was based. 

 
In addition to maintaining daily records of insecticide use, each authorized agent 
or contracting firm that applies insecticides under this PMP will retain records of 
site assessments as well as operational insecticide and other treatment records.  
These records will include: 

 
·  Site assessments and inventory forms; 
·  Treatment notifications; 
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·  Maps of treatment sites; and, 
·  Pre and post treatment records of sites. 

 

5.1.2 Annual Report for Confirmation Holders 
 

In accordance with Section 39 of the IPMR, the plan holder will provide to the 
Regional Administrator, IPMA, the following information for each calendar year 
by January 31 in the next calendar year for operations conducted under this PMP 
during the calendar year: 

 
·  The name and address of the confirmation holder, and their confirmation 

number; 
·  Trade name and active ingredient of the insecticide(s) applied, including their 

PCP numbers; 
·  Locations and total area treated (ha); and, 
·  Quantity of each active ingredient applied (kg). 

 

5.2 Notifications 
 

The plan holder commit to providing the following notifications with respect to 
this PMP: 

 

5.2.1 Notification of PMP Confirmation 
 

The plan holder will, within 7 days of the plan confirmation date, make available, 
for the term of the confirmation, a copy of the confirmation and the PMP with 
relevant maps at their local office to allow inspection by the public. 

 

 5.2.2 Annual Notice of Intent to Treat 
 

As per section 42 of the IPMR, for the purpose of an annual Notice of Intent to 
Treat, the plan holder will prepare and retain a detailed map showing the 
treatment locations for the applicable calendar year, which indicate the following 
for each treatment location: 

 
·  The proposed treatment areas; and 
·  The geographic or other sensitive features that require a PFZ or NTZ. 

 
The plan holder will forward, in writing, to MoE, at least 21 days prior to 
treatment in each year during which the PMP is in effect, an Annual Notice of 
Intent to Treat (NIT) for the following year.   The NIT will be submitted to each 
Regional Office of MoE within whose geographic boundaries insecticide 
applications are being proposed. This NIT will identify: 

 
·  Name and business location of confirmation holder(s); 
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·  Proposed treatment areas; 
·  Proposed treatments; 
·  Insecticides proposed for use and their method of application; and, 
·  The total area proposed for treatment. 

 
5.2.3 Requests to Amend the PMP 

 
The plan holder will forward, in writing, to MoE, amendments requested for the 
PMP.  Amendment requests to add new application techniques or similar changes 
will not require further public advertising or First Nations consultation, provided 
that the amendment request is within land owned or controlled by the plan holder.    
Amendments to add new active ingredients will require further public advertising 
and/or First Nations consultation.  

 

5.2.4 Notification of Contravention  
 

Section 72(1)(d) of the IPMR requires that a confirmation holder give written 
notice to the administrator on a contravention of the IPMA or IPMR that involves 
the release of a pesticide into the environment.  The plan holder commits to 
abiding by this requirement. 

 
In addition, the plan holder has implemented guidelines for authorized agents and 
contracting firms that apply insecticides under this plan to ensure compliance. 
Failure of the authorized agent or contractor to observe the following 
requirements may be cause for removal of authorization to work under this plan 
or for contractor dismissal: 

 
·  Violation of the requirements of the IPMA or the IPMR; 
·  Mixing of insecticides in inappropriate locations such as near 

environmentally sensitive zones; 
·  Failure to use adequate personal protective equipment when required 

by the product label; 
·  Application of treatment insecticides within prohibited zones; 
·  Improper cleanup or reporting of spills; 
·  Application of insecticides by uncertified personnel without 

appropriate supervision; 
·  Improper disposal of unused insecticides or containers; 
·  Improper equipment calibration; 
·  Application of insecticides under inappropriate or unsafe conditions; 
·  Failure to properly complete and submit daily operating logs or 

records; or, 
·  Handling, storing, mixing, transporting, or applying insecticides in a 

manner that violates product labels. 
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5.2.5 Public Notification Prior to Treatment 
 

Notification of individuals, communities and organizations in the time and 
manner as agreed during the public consultation process, will be completed prior 
to treatments.  The plan holder will maintain a record of all public notifications 
for each treatment area.  

 

5.2.6 First Nations Notification Prior to Treatment 
 

Notification of First Nations in the time and manner as agreed during the First 
Nations consultation process will be completed prior to treatments.  The plan 
holder will maintain a record of all First Nations notifications for each treatment 
area.  

 
5.2.7 Posting of Treatment Notices 

 
If required, Treatment Notices will be posted prior to treatments in locations so 
that they are clearly visible and legible from each approach maintained by the 
plan holder for public/contractors to access the treatment area or at locations 
where due diligence would seem to require them.  The signs shall remain posted 
for 24 hours following insecticide application, and contain the following 
information: 

 
·  The trade name and active ingredient of the insecticide that will be used; 
·  The date and time of the insecticide used; 
·  The purpose of the treatment; 
·  The method of application; 
·  Precautions to be taken to prevent harm to people entering the treatment area; 
·  The PMP confirmation number;  
·  The plan holder(s) contact information; and, 
·  For each treatment location, the applicator will maintain a record of where 

notices were posted.  
 

The Treatment Notices shall be: 
 

·  A minimum size of 550 sq. cm; 
·  Water resistant; 
·  Display the title “Notice of Pesticide Use” in bold letters that are clearly 

legible to a person approaching the treatment area.  Substitution of “pesticide” 
with “insecticide” or another appropriate category of pesticide is permissible. 
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5.3 Consultations 
 

5.3.1 Public Consultations 
 

Prior to submitting a Pesticide Use Notice to MoE for PMP confirmation, the plan 
holder will carry out a consultation process with the public.   

 
The objectives of conducting consultations when this PMP is at the draft stage 
are: 

 
·  To increase public awareness of the PMP process and of the principles of 

Integrated Pest Management which are embodied in the PMP; 
·  To ensure that the public have an opportunity to identify concerns, and for the 

plan holder(s) to address those concerns before the PMP is finalized and a 
Pesticide Use Notice submitted for confirmation; 

·  To ensure a transparent and accountable review process for the PMP;  
·  To educate the public on the need to manage the larval stage of those 

mosquito species that are known or potential vectors of WNV; and, 
·  To explain how the planning process that is described in the PMP recognizes 

the need to protect human health and the environment. 
 

The public will be consulted of the PMP development via notices in local 
community newspapers within the geographic boundaries of the plan.   

 
As per Section 61(1) of the IPMR, at least 45 days before submitting a Pesticide 
Use Notice, the first of 2 notices, at least 40 cm2 in size, will be published within 
a 2 week period in newspapers circulated in the various communities (or nearest 
communities).   

 
During the public consultation process, the draft PMP will be accessible by the 
public in various locations, as stated in the public notifications, and on the IHA 
website to allow the public to view and download the PMP text and the maps.   

 

 5.3.2 First Nations Consultations 
 

First Nations consultations will be conducted in compliance with Section 61(2) of 
the IPMR.  This legislation requires that: 

 
“If a proposed pesticide use under a pest management plan has the 
potential to significantly impact an individual or a member of an 
organization or community, the confirmation holder must make 
reasonable efforts, starting at least 45 days before submitting a pesticide 
use notice to the administrator, to contact and consult these individuals” 

 
Apart from meeting this legislative requirement, the objectives of conducting First 
Nations consultations were: 
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·  To increase First Nation awareness of the PMP process and of the principles 

of Integrated Pest Management which are embodied in the PMP; 
·  To ensure that First Nations have an opportunity to identify concerns, and for 

the plan holder(s) to address those concerns before the PMP is finalized and a 
Pesticide Use Notice submitted for confirmation; 

·  To ensure a transparent and accountable review process for the PMP;  
·  To educate First Nations on the need to manage the larval stage of those 

mosquito species that are known or potential vectors of WNV; and, 
·  To explain how the planning process that is described in the PMP recognizes 

the need to protect human health and the environment. 
 

5.3.2.1 Draft Guidelines for First Nations Consultation 

When the Integrated Pest Management Act (IPMA) and Regulation (IPMR) 
was introduced in December 2004, the provincial government made a 
commitment to develop and implement procedures for First Nation 
consultation. Appropriate consultation is necessary when industry or 
government agencies develop plans for pest management activities that may 
potentially adversely impact First Nations' rights or title interests.  

The Ministry of Environment has prepared interim draft guidelines that are 
now to be used by pest managers as guidance when First Nations consultation 
is required. These draft guidelines are largely based on previous requirements 
for First Nations consultation under the former Pesticide Control Act. The 
Ministry asks that proponents (persons who prepare Pest Management Plans, 
and give the Ministry Pesticide Use Notices) use the interim Draft Guidelines 
when pest management activities are in areas where a First Nation asserts 
aboriginal interests or has treaty rights. The Ministry will monitor industry use 
of the guidelines. In instances where aboriginal interests or treaty rights might 
be adversely impacted by pest management activities under the IPMA, the 
Ministry will assess the proponent's conduct and fulfillment of the 
consultation steps in the guidelines. 

Many of the 13 First Nations within the geographic area covered by the PMP 
have been previously engaged in consultation by existing mosquito control 
PMP holders.  In addition, many of these First Nations have also received 
grants for mosquito larviciding in 2008 administered by the Union of BC 
Municipalities (from funding obtained from the Ministry of Healthy Living 
and Sports), and many have entered into partnerships with local governments 
in a larviciding program. 

It is proposed that consultation be conducted with these First Nations to 
confirm that there are no adverse effects on their land and resource use.  
Because the precise locations of areas that may require larviciding cannot be 
determined at the development stage of the PMP, First Nations will be asked, 
as part of the continuing consultation process, if they wish to be advised of 
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proposed treatments once precise locations where larviciding may occur have 
been determined.  

The First Nations within the geographic area covered by the PMP include: 
 

Upper Similkameen Indian Band 
Lower Similkameen Indian Band 
Osoyoos Indian Band 
Okanagan Indian Band 
Penticton Indian Band 
Westbank First Nation 
Okanagan Nation Alliance 
Splatsin First Nation 
Lower Kootenay Band 
St. Mary’s Indian Band 
Tobacco Plains Indian Band 
Akisqnuk Indian Band 
Ktunaxa/Kinbasket Tribal Council 
      

 5.3.3 First Nations Consultation Report 
 

In order to facilitate Ministry consideration of the adequacy of First Nations 
consultations and of the plan holder response to any issues raised, the plan holder 
will prepare a report that describes the consultation process and outcomes.  This 
report will be submitted to the Administrator, IPMA, in conjunction with the 
submission of the Pesticide Use Notice application. 
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Appendix 1        Map of the IHA and the 6 Regional Districts Included in This 
PMP 
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