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Executive Summary
The Community Wildfire Protection Plan (CWPP) has been a foundational element of the
Strategic Wildfire Prevention Initiative (SWPI), and now the Community Resiliency Investment
(CRI) program and serves to paint the complete wildfire picture for communities in British
Columbia. Since completion of their first CWPP in 2009, the City of West Kelowna has
experienced continued community growth and expansion. Flowing from the original CWPP have
been numerous fuel hazard mitigation treatments, as well as the continued occurrence of
wildfires. To reframe the wildfire issues faced by the community, and to position the municipality
to make continued use of mitigation funding under CRI, the City retained Davies Wildfire
Management Inc. to undertake an updated CWPP.
As a partial indicator of potential future wildfire activity, a fire history analysis was completed.
Although the occurrence rate of wildfires within the West Kelowna area of interest (AOI) has
shown a steady decline over the past few decades, the annual area burned indicates an opposite
trend. In other words, fewer wildfires are occurring in the AOI, but those that do occur are
generally burning more area.
Geospatial analysis of provincial fuel type layers and the provincial strategic threat analysis (PSTA)
outputs further characterize the wildfire threats that West Kelowna continues to face. Ongoing
fuel management efforts on public land is warranted, however continued emphasis needs to be
placed on the responsibilities of private property holders to manage their fuel hazards. This
includes residential property owners and the steps they can take to manage their landscaping
and structure characteristics to make their homes less ignitable during a wildfire.
On the response side of the wildland urban interface (WUI) fire equation, West Kelowna Fire
Rescue (WKFR) could be provided with augmented capabilities, in the form of an investment in a
‘side-by-side’, wildland fire-specific high-pressure pumps, tactical water tenders, a slip tank unit
and a Type 2 structure protection unit (SPU). Although enhanced response capabilities will
certainly help, they by no means decrease or absolve the responsibility that private property
owners have in taking proactive measures to improve WUI fire outcomes.
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West Kelowna will continue to face wildfire pressures, and these should be expected to increase
in a changing climate. By maintaining a proactive focus on wildfire mitigation and response
efforts, and through continued advocacy at the local and provincial levels, the community can
continue to find ways to grow and thrive in an active wildfire environment.
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Summary of CWPP Recommendations
Table 1 Summary of CWPP recommendations. Note: CRI = Community Resiliency Investment program; CWK = City of West
Kelowna; BCWS = BC Wildfire Service; FLNRORD = Ministry of Forests, Lands, Natural Resource Operations & Rural Dev.
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WEST KELOWNA COMMUNITY WILDFIRE PROTECTION PLAN – 2018 UPDATE

1 Introduction
The Community Wildfire Protection Plan (CWPP) program was initiated by the Province of British
Columbia as a response to key recommendations contained in the Firestorm 2003 Provincial
Review (Filmon, 2004). The CWPP program has been administered by the Union of BC
Municipalities (UBCM) as a foundational component of the overarching Strategic Wildfire
Prevention Initiative (SWPI) suite of funding programs since 2004 (Union of BC Municipalities,
2018). Recently, the provincial government announced that SWPI programs and funding would
be rolled into the Community Resiliency Investment (CRI) program (BC Government News, 2018).
The CWPP program continues to be available to all local governments and First Nations in BC
(Union of BC Municipalities, 2018).
Most preexisting CWPPs in the province are going through their first update since the beginning
of the initiative. The City of West Kelowna (West Kelowna) completed its first CWPP in March
2009. To refresh the wildfire perspective and be able to continue accessing mitigation funding,
West Kelowna retained the consulting services of Davies Wildfire Management Inc. to conduct a
comprehensive update to the CWPP.

1.1

Purpose

A CWPP is intended to provide the basis for all future wildfire mitigation actions in a community.
As such, the content of a CWPP provides a clear description of the wildfire environment, wildfire
risks to the community, as well as strategic and operational recommendations to reduce risk and
increase the community’s resilience to wildfire threats.
A comprehensive awareness of the factors of the wildfire environment is the foundation upon
which future hazard identification and mitigation efforts can proceed. In the intervening years
since the adoption of the most recent CWPP, the regional and provincial wildfire picture has come
into greater focus. Several high-profile wildland urban interface (WUI) fires have since impacted
the community and surrounding area. Further afield, significant wildfire disasters have occurred
in other parts of Western Canada.
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With these persistent factors in mind, the CWPP remains a cornerstone of wildfire mitigation for
communities. The intended outcome of the CWPP planning process is to provide the community
with a detailed framework to further efforts that will:

1.2

•

Reduce the likelihood of a wildfire entering the community;

•

Reduce the impacts and/or losses to property and critical infrastructure;

•

Reduce negative economic and social wildfire impacts to the community.

CWPP Planning Process

The CWPP planning process for West Kelowna has been simplified by the pre-existing interest
and prior work undertaken by the city in the areas of wildfire mitigation, education and advocacy.
West Kelowna is in the advantageous position of having gone through the CWPP process roughly
10 years ago, and has since diligently undertaken several SWPI projects, public education and
FireSmart initiatives. As a proactive and forward-thinking community, West Kelowna has
emerged as a leading organization among local governments in the field of wildland urban
interface firefighting operations and hazard mitigation. These characteristics serve to facilitate
and simplify the CWPP update process.
Davies Wildfire Management Inc. (DWM) was retained as the consulting firm to conduct the
CWPP update. Andrew Low, RPF, and John Davies, RPF, supervised the field assessments, analysis
and report compilation as forest professionals qualified in all aspects of wildland fire
management.
DWM worked closely with key staff from West Kelowna, including West Kelowna Fire Rescue
Assistant Chief Brent Watson, who manages the fire prevention program for the city.

2. Local Area Description
West Kelowna is a growing municipality, with a relatively recent history, in the heart of the
Okanagan Valley. The Syilx thrived in the region for thousands of years. Following European
settlement in the mid to late 1800s, the Westside area of Okanagan Lake existed mainly as an
unincorporated community. Much of the area was governed under the Regional District of
2
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Central Okanagan from 1967 to 2007. Following several governance adjustments, studies and
referenda, in 2007, the most densely populated areas of the community incorporated to become
what is now known as the City of West Kelowna.
West Kelowna enjoys a close partnership with the Westbank First Nation (WFN). Westbank First
Nation is comprised of five reserves, with Tsinstikeptum Reserves 9 and 10 bordering Okanagan
Lake and West Kelowna. Westbank First Nation is unique from most First Nations across Canada,
as WFN Lands are not governed under the Indian Act. Rather, WFN Lands are governed under a
comprehensive set of community laws, with full jurisdictional control over its resources and
lands, as defined under the WFN Self Government Agreement.

2.1

CWPP Area of Interest

The area of interest (AOI), as used in CWPP terminology, essentially describes the study area. The
UBCM guidance for defining the AOI is rather flexible, ranging from simply the extent of wildland
urban interface (WUI) as the minimum, to taking a wider view consisting of the local
government’s legal boundary, with an added 2 km buffer beyond.
West Kelowna has a relatively substantial proportion of Crown land within its legal boundary,
therefore, for the purpose of the CWPP, the AOI has been defined as the legal boundary, plus a
2-km buffer. The proportions of land ownership (Crown, municipal, private etc.) will be different
than what is published in West Kelowna corporate information, owing to the inclusion of the 2km buffer in the AOI delineation.

2.2

Community Description

2.2.1 Governance and Administration
West Kelowna has gone through several governance adjustments in the past few decades. Prior
to 2007, the community was part of a rural electoral area governed by the Regional District of
Central Okanagan (RDCO), before being incorporated as Westside District Municipality on
December 6, 2007. The municipality’s name was changed in 2008 to the District of West Kelowna.
This name remained until June 26, 2015 when the district municipality was reclassified to a city,
3
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under the name, City of West Kelowna. Governance of West Kelowna is under a Mayor and
Council, consisting of six councilors (City of West Kelowna, 2018).
The Syilx people have inhabited the Okanagan Valley for thousands of years. Currently, the
Westbank First Nation (WFN) is one of eight communities within the Okanagan Nation. West
Kelowna neighbours two of the five WFN reserves, Tsinstikeptum Reserves 9 and 10, respectively.
Owing to their proximity and mutual benefit, West Kelowna provides fire protection service to
WFN, via West Kelowna Fire Rescue.
2.2.2 Infrastructure and Services
Electricity service for West Kelowna is provided by BC Hydro via the 1L244 (138 kV) transmission
line between the Nicola and Westbank substations (BC Hydro, 2016). The West Kelowna
Transmission Project (WKTP) is a multi-year BC Hydro project to build a secondary transmission
line to the Westbank Substation (BC Hydro, 2018). Currently, BC Hydro has identified one of three
alternative routes (Alternative 2: to Nicola Substation) as the leading alternative. The intended
route would not parallel the existing route; rather, it would follow a different route to limit the
probability of a wildfire or landslide from impacting both transmission lines, thus achieving a
redundant supply (BC Hydro, 2018).
West Kelowna is in the Okanagan health service area of the Interior Health Authority (IHA). West
Kelowna is served by the Kelowna General Hospital (KGH), which provides high-level, specialty
medical care, including 24-hour emergency and trauma services, as well as specialized services,
including cardiac surgery (Interior Health, 2018). The West Kelowna Health Centre provides the
community with urgent and outpatient ambulatory care, as well as basic laboratory and radiology
services (Interior Health, 2018).
2.2.3 Economic Drivers
The 2016 Census employment data provide an indication of the economic drivers in West
Kelowna. As illustrated in Figure 1, the top four sectors (retail; healthcare; construction; and
accommodation/food services) account for nearly half (46.2%) of the employed labour force in
West Kelowna (Government of Canada, 2016).
4
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These top sectors can be particularly sensitive to the impacts of wildfire on the region. For
example, evacuations and smoke impacts, whether they are affecting the community directly or
the indirect effect of negative perception among potential visitors regarding fires elsewhere in
the province can all lead to a decrease in visitation and tourist spending (Deacon, 2017). Wildfire
smoke also contributes to increased health concerns among susceptible populations, resulting in
increased strain on health care facilities (HealthLinkBC, 2017).

Employed labour force aged 15 and over by industry sectors, West
Kelowna, 2016
Retail trade
Health care and social assistance
Construction
Accommodation and food services
Professional, scientific and technical services
Manufacturing
Educational services
Other services (except public administration)
Administrative and support, waste management and…
Public administration
Transportation and warehousing
Finance and insurance
Wholesale trade
Real estate and rental and leasing
Arts, entertainment and recreation
Agriculture, forestry, fishing and hunting
Information and cultural industries
Mining, quarrying, and oil and gas extraction
Utilities
Management of companies and enterprises
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Figure 1 Employed labour force in West Kelowna.
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2.2.4 Land Ownership
The West Kelowna AOI is comprised of 67% Crown land and 24% private property. The remainder
is First Nation reserve and other land, regional and municipal parks and municipal land.
Table 2 Land ownership types within the West Kelowna area of interest (AOI).

Type

Area (ha)

%

Crown (Provincial or Crown Agency)

16568

66.6%

Private

6000

24.1%

First Nation or Indian Reserve

1062

4.3%

Park (Municipal or Regional)

791

3.2%

None or Unknown

436

1.8%

Municipal

29

0.1%

24885

100.0%

2.2.5 Firefighting Jurisdiction
Fire protection for West Kelowna and Westbank First Nation is carried out by West Kelowna Fire
Rescue – a fire department composed of both professional fulltime and paid-on-call volunteers
(City of West Kelowna, 2014). An operational profile of WKFR is provided in Section 6.
2.2.6 Existing Evacuation and Egress Routes
West Kelowna has identified an alternate evacuation route for the Glenrosa neighbourhood, via
the Jackpine and Bear Creek Forest Service Roads (FSR) to Westside Road, or to Highway 97C via
the Sunset Main FSR. The total distance from the Glenrosa Road/HWY 97 junction along the
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alternate evacuation route to Westside Road is approximately 49-km (City of West Kelowna,
2016).

2.3

Past Wildfires, Evacuations and Impacts

Wildfires have been a regular and natural disturbance agent in the Okanagan for millennia. The
recent past has seen the occurrence of several disruptive WUI fires in West Kelowna, that have
resulted in evacuations, damage to property and economic effects. A detailed fire history
analysis, including fire occurrence and annual area burned within the AOI is provided in Section
3. The most recently significant WUI fires in the AOI are summarized in Table 3.
Table 3 Significant wildland urban interface fires in West Kelowna since 1992.
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2.4

Current Community Engagement

West Kelowna Fire Rescue has an active public education program and holds regular education
and outreach events on topics ranging from chimney fire safety, fire extinguishers, car seat
safety, smoke alarms, and WUI safety, among others. In 2016, WKFR and WFN held their first
Family FireSmart Day and had over 1,000 people in attendance. The WKFR prevention program
has a dedicated Fire and Life Safety Educator that works to further the department’s public
education goals (City of West Kelowna, 2014 ).

2.5

Linkages to Other Plans and Polices

2.5.1 Local Authority Emergency Plan
West Kelowna is party to the Regional District of Central Okanagan Emergency Plan, which is
coordinated by the City of Kelowna on behalf of the regional district, the District of Lake Country,
the District of Peachland, Westbank First Nation, Kelowna and West Kelowna (City of Kelowna,
2016). The emergency plan is intended to:
•

assist emergency personnel to respond to disasters and major emergencies, such as
floods, wildfires, major spills, plane crashes etc.;

•

establish a centralized assessment and decision-making organization to share regional
resources or request assistance from the provincial or federal governments;

•

guide post-emergency recovery operations.

2.5.2 Affiliated CWPPs
Adjacent jurisdictions with CWPPs are the District of Peachland (Davies, et al., 2012), the City of
Kelowna (Pashkowski & Blackwell, 2016) and the Regional District of Central Okanagan
(Blackwell, 2010). Both the District of Peachland and the Regional District of Central Okanagan
will have AOIs that overlap with the West Kelowna AOI. Joint projects are certainly possible,
especially in Regional Parks or areas of overlap with Peachland.
2.5.3 Local Government and First Nation Plans and Policies
8
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Wildfire planning and mitigation requirements figure prominently in the West Kelowna Official
Community Plan. West Kelowna has established seven development permit areas (DPAs),
including DPA 7 – Wildfire Interface, which is intended to:
•

regulate development to protect life and property from wildfire hazard;

•

reduce the susceptibility to wildfire of new construction or large additions near the
provincial forest interface, or the interface with large forested parks;

•

encourage wildfire hazard reduction methods that support the restoration of the natural
environment, such as thinning and spacing trees and vegetation, removal of debris and
dead material from the ground, removal of lower tree branches and using fire as a fuel
management tool, and;

•

support measures designed to improve forest health on Crown lands (e.g. tree spacing,
control of pine beetle) and encourage complementary measures on rural lands adjacent
to provincial forests (City of West Kelowna, 2011).

Westbank First Nation does not have their own dedicated CWPP but have received funding to
carry out fuel management prescriptions and treatments, as well as a recent FireSmart project.
The wildfire management work that the WFN undertakes has an inherent benefit to the City of
West Kelowna, and vice versa. To this end, the WKFR continues to provide in-kind support for
ongoing WFN mitigation projects, above and beyond the formal provision of fire protection
services.
2.5.4 Higher Level Plans and Relevant Legislation
The Okanagan Shuswap Land and Resource Management Plan (LRMP) was completed in 2001
and relates to Crown land throughout the Okanagan Shuswap Natural Resource District (Province
of British Columbia, 2001). The LRMP makes several references to wildfire management and
hazard reduction (Table 4), none of which impinge on the ability of local governments to
undertake mitigation work. Flowing from the LRMP are orders pertaining to the establishment of
resource management zones and old growth management objectives (Province of British
Columbia, 2007) and none of these orders impede West Kelowna from pursuing strategic wildfire
mitigation efforts.
9
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Table 4 Wildfire references in the Okanagan Shuswap Land and Resource Management Plan (Province of British Columbia,
2001).

2.5.5 Ministry or Industry Plans

10
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The Ministry of Forests, Lands, Natural Resource Operations and Rural Development (FLNRORD)
has prepared fire management plans for each Natural Resource District in the province, as
required by ministry policy. Fire management plans are intended to address all wildfire-related
issues within the natural resource district, particularly the desired interaction between resource
management concerns and fire suppression requirements. It is important to note that district fire
management plans are currently not public documents. For the purposes of this CWPP update,
the authors were afforded the opportunity to view the plan.
The current fire management plan for the Okanagan Shuswap Natural Resource District dates
from 2015 and carries forward the 2014 wording with updates to spatial data only. The district
fire management plan is a brief 15-page document that also includes high-level district mapping
according to four broad “priority themes”. The mapping themes are as follows:
•

Theme 1 – Human Life and Safety
o WUI areas (high, moderate and low structure density)
o Evacuation routes and marshalling points

•

Theme 2 – Critical Infrastructure and Property (that relates to maintaining Theme 1)
o Energy generation and transmission, healthcare, first responder facilities,
transportation, wildland structures etc.

•

Theme 3 – High Environmental Cultural
o Water resources, species at risk, cultural values

•

Theme 4 – Resource Values
o Ungulate winter range, old-growth management areas, timber, silviculture
investments, range management, and visual quality areas

The Westbank First Nation has a Community Forest Agreement (K1P) that includes Crown land
area within the West Kelowna municipal boundary. The current Forest Stewardship Plan (FSP)
guides the forestry practices on the community forest and replaceable forest license, and
identifies the application of the fire management stocking standards (Chief Forester, 2016) within
2-km of the WUI (Gill, 2017). The existence of a long-term area-based tenure within and adjacent

11
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to the West Kelowna AOI will continue to provide opportunities to undertake mutually beneficial
wildfire hazard mitigation for both the WFN and West Kelowna.

3. Values at Risk
3.1

Human Life and Safety

The most recent census data from the Government of Canada indicates an enumerated
population for West Kelowna of 32,655 – up 5.7% from the 2011 census. The 2016 census also
indicates 12,437 occupied private dwellings in West Kelowna, an increase of 5.3% from 2011.
With a land area of 123.53 square kilometers, the population density of West Kelowna is 264.4
people per square kilometer (Government of Canada, 2016).
Bear Creek Provincial Park is outside the municipal boundary but inside the AOI. West Kelowna
Fire Rescue has been involved in several wildfire incidents that have impacted Bear Creek Park,
including the evacuation of campers (see Table 3). Bear Creek Park is a popular location for
camping, day-use and boating, bringing 221,265 person-days of attendance in fiscal year 201516 (Ministry of Environment, 2016). Established in 1981, Bear Creek Park is 178 ha with 122
campsites available during the camping season that runs from April to October (Ministry of
Environment, 2018).

3.2

Critical Infrastructure

The Powers Creek Water Treatment Plant (WTP) was commissioned in 2007 by the Westbank
Irrigation District, which was later dissolved, and operations transferred to the West Kelowna
municipality in 2011 (City of West Kelowna, 2016). The 2014 Smith Creek Fire burned near of the
water treatment plant, as did a historical wildfire that occurred in 1935 (Figure 2). The
implications of a wildfire impacting the Powers Creek WTP are significant: The Westbank System
serves over 4,350 residential, commercial and industrial connections, representing a total
population served of approximately 13,000 people. These users consume approximately 5,300
mega liters of water annually (City of West Kelowna, 2011).

12
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Figure 2 Powers Creek Water Treatment Plant in relation to historical wildfires.

The Westside Regional Wastewater Treatment Plant is located on Gellatly Road and serves the
communities of West Kelowna, Peachland and WFN Reserves 9 and 10 (RDCO, 2010). The original
treatment plant was commissioned in 1989, with the current plant beginning operation in 2012.
The facility treats an average of 10 million litres of wastewater daily and is currently undergoing
a project to expand the outfall into Okanagan Lake (RDCO, 2018). The 2009 Glenrosa Fire burned
right up to the treatment plant (Figure 3) and damaged several wood power poles. The
implications of service interruption of the plant are significant, as the plant treats wastewater for
approximately 47,111 people, as enumerated in the 2016 census (Government of Canada, 2016).

13
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Figure 3 Regional Wastewater Treatment Plant in relation to historical wildfires.

The Rose Valley Reservoir is the primary water source for the Lakeview Water System (City of
West Kelowna, 2011). A major project to construct the Rose Valley Water Treatment Plant is
planned, with a target date of construction for 2021 (City of West Kelowna, 2017). The new plant
would continue to serve the Lakeview System, with future expansion to supply the entire north
half of the city. The 2009 Rose Valley Fire burned down to the shoreline on the southwest portion
of the reservoir (Figure 4). The planned Rose Valley plant is slated to be wildfire and earthquake
resistant (City of West Kelowna, 2017).
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Figure 4 Rose Valley reservoir and location of future water treatment plant in relation to historical wildfire.

3.2.1 Electrical Power
Electricity is supplied to West Kelowna via the BC Hydro 1L244 transmission line (130kV), from
Nicola to Westbank Substations (BC Hydro, 2016). The Westbank Substation is located within
West Kelowna on Shannon Lake Road, adjacent to Tsinstikeptum Reserve 9. The 2014 Smith
Creek Fire burned up to a portion of the 1L244 right-of-way opening (Figure 5). The West Kelowna
Transmission Project (WKTP) is intended to supply a redundant transmission system to the
Westbank Substation (BC Hydro, 2018). At present, the leading alternative route for the WKPT is
Transmission Alternative 2: to Nicola Substation.
A wildfire risk assessment has been completed for BC Hydro. This assessment examined three
alternative transmission routes for the WKTP and found Alternative 2 as having a lower fire
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probability and associated risk (Blackwell, 2016). Although not entirely within the scope of this
CWPP update, the author would be remiss not to offer comment on the potential implications of
Alternative 2 in relation to West Kelowna.
One factor is the creation of additional infrastructure that would require a firefighting response
in the event of a threatening wildfire occurrence. Conceivably, as the separation between the
Alternative 2 route and the existing 1L244 circuit decreases with increasing proximity to the
Westbank Substation, the redundancy of the second transmission line would hinge on the
successful suppression and containment of a wildfire. This situation may result in added
pressures on the WKFR as they operate in an already active wildfire environment.
Although the WKTP concept is to maintain enough separation between 1L244 and Alternative 2
to minimize the chance of a wildfire simultaneously impacting both lines, the possibility of such
an occurrence cannot be completely discounted, as stated by Blackwell (2016). Similarly, the
possibility of multiple ignitions in the 1L244/Alternative 2 area (during a dry-lightning event, for
example) leading to coincident wildfires impacting both lines cannot be discounted. Whichever
alternative route is selected, consideration must be given to the operational impacts that may
placed on the firefighting capacity of WKFR.
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Figure 5 Westbank Substation and 1L244 transmission line in relation to historical wildfires.

3.2.2 Communications, Pipelines and Municipal Buildings
The following infrastructure are noted:
•

West Kelowna has several TELUS Mobility and Rogers Communications cellular towers
serving the area (Nikkel, 2018).

•

Transmission pipeline for natural gas, runs through West Kelowna and across Okanagan
Lake to Kelowna (FortisBC, 2009). FortisBC has a corporate emergency response plan for
pipeline and electrical emergencies (FortisBC, 2016).

•

Key municipal buildings in West Kelowna are summarized below (City of West Kelowna,
2016).
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Table 5 Key municipal buildings in West Kelowna.

3.2.3 Water and Sewage
West Kelowna has five main water systems serving most city residents (Table 6). The Lakeview
System is primarily fed by the Rose Valley Reservoir, while the Pritchard, Sunnyside and West
Kelowna Estates Systems draw water from Okanagan Lake. The Westbank System is supplied by
the Powers Creek Water Treatment Plant (City of West Kelowna, 2016). Community watersheds
that feed the various water systems are listed in section 3.3.1.
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Sewage treatment for West Kelowna is handled by the Westside Regional Wastewater Treatment
Plant, operated by the Regional District of Central Okanagan, as detailed in section 3.2.
Table 6 Primary water systems in West Kelowna.

3.3

High Environmental and Cultural Values

3.3.1 Drinking Water Supply Area and Community Watersheds
Two community watersheds are located within the West Kelowna municipal boundary and two
additional watersheds are located within the AOI. The Rose Valley community watershed is
entirely within the West Kelowna municipal boundary and feeds the Rose Valley Reservoir, in
turn supplying the Lakeview Water System. The Lambly community watershed is also tied to the
Rose Valley Reservoir, with a portion of the watershed lying within the AOI. Most water drawn
by the Westbank Water System is from the Powers community watershed, which occupies a
portion of the West Kelowna municipal area. Minor amounts of water are also drawn from the
Lambly and Nicola community watersheds (City of West Kelowna, 2016). A portion of the
Trepanier community watershed lies within the AOI but does not feed into the West Kelowna
19
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water system. The community watersheds pertaining to the West Kelowna AOI are summarized
in Table 7.
Table 7 Community watersheds in relation to the West Kelowna AOI.

3.3.2 Cultural Values
Due to an extensive and ongoing First Nation presence, wildfire suppression operations have the
potential to seriously impact or destroy cultural heritage resources. It can be challenging to
navigate the requirements of the Heritage Conservation Act (HCA) during the critical initial attack
phase of a wildfire response, but a basic awareness on what to look for can help to ensure that
cultural heritage resources aren’t impacted by suppression actions. For good reason, the exact
locations of known resources are often privileged information, but through agreement and trust,
general information regarding areas could be shared. From there, it is incumbent on personnel
who are actively working in the field to be able to identify resources so that suppression actions
can be planned or altered in such a way as to not to contravene the HCA.
3.3.3 High Environmental Values
The BC Conservation Data Centre identifies Blue and Red listed vertebrate animals and ecosystem
communities within the West Kelowna AOI, as summarized in Table 8 (BC Conservation Data
Centre, 2018). A review of DataBC layers indicates that no fisheries-sensitive watersheds are
within the AOI.
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Table 8 Red and Blue listed species and ecosystem communities within the West Kelowna AOI.

3.4

Other Resource Values

The Westbank First Nation entered into a five-year Community Forest Pilot Agreement in 2004,
which was solidified into a 25-year (replaceable every 10-years) Community Forest Agreement
(CFA) in 2009 (NTITYIX Resources, 2004). The CFA is composed of two blocks; one directly west
of West Kelowna and the other to the northwest of Big White. The entire CFA is over 46,000-ha
and the 2015/16 harvest level was 74,264 m3 on a net area of 330.5-ha (NTITYIX Resources, 2016).
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3.5

Hazardous Values

West Kelowna is not characterized by extensive heavy industry and the potentially hazardous
materials associated with such. The extent of the hazardous materials found within the municipal
boundaries are characteristic of many other communities. These include gas stations, natural gas
utilities, water treatment chemicals, arena refrigeration systems and agricultural inputs.

4. Wildfire Threat and Risk
4.1

Fire Regime, Fire Danger Days and Climate Change

The Okanagan Valley is an active fire environment where conditions often exist during the
summer months where there is potential for losses to the public. When assessing the wildfire
situation of the region, past conditions offer an indication of potential future conditions in the
near term, and climate change scenarios must be incorporated to increase future resilience.
4.1.1 Fire Regime
The ecology of the West Kelowna AOI has been shaped by the frequent occurrence of frequent
low-intensity, stand-maintaining natural and historical anthropogenic fires. The majority of the
AOI is classified as Natural Disturbance Type 4 (NDT4), while a small portion (approximately 5%)
is classified as NDT3. The NDT classification (Table 9) of an area provides an illustration of the
magnitude and frequency of natural disturbance (wildfires and windstorms, predominantly)
across the land base.
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Table 9 Natural disturbance type classification in British Columbia.

In terms of natural disturbance, a distinction is drawn between stand-initiating and standmaintaining events. Stand-initiating events typically terminate the existing forest and induce
secondary succession to produce a new forest. Stand-maintaining events serve to keep
successional processes stable (Province of British Columbia, 1995). In wildfire terms, high
intensity fire behaviour, such as intermittent or continuous crown fire, would be considered a
stand-initiating event. Conversely, a low intensity fire surface fire consuming understory fuels
while retaining a mature overstory is considered a stand-maintaining event.
These distinctions are important when assessing the wildfire history of an area. The absence of
frequent stand-maintaining processes can result in a cascading series of ecological responses,
including forest health, habitat and fuel loading issues. In the NDT4, low-intensity (i.e. surface
fire) fire return intervals historically ranged from 4 to 50 years (Province of British Columbia,
1995). Forest protection policies centered around aggressive fire suppression have resulted in a
drastically reduced frequency (or absence) of fire in ecosystems that are dependant (i.e.
maintained) by frequent, low-intensity surface fires.
Stand-initiating fires (i.e. crown fires) in Ponderosa pine dominated stands were historically rare,
with return intervals of at least 150 to 250+ years (Province of British Columbia, 1995). The longer
a fire-maintained stand goes without fire maintenance, the greater the likelihood that a future
fire occurrence will be a stand-initiating disturbance. From a firefighting standpoint this
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increasingly deteriorating condition can result in wildfires that require significantly more
suppression effort and cost to control.
4.1.2 Fire Weather Rating
Four BCWS fire weather stations were reviewed for the West Kelowna CWPP update, including
the new West Kelowna station installed in late 2016. The West Kelowna station provides the most
representative weather observations and data, however there is only one complete fire season
(2017) of data to analyze. The Penticton, Brenda Mines and Fintry fire weather stations were also
analyzed to provide a regional history of fire weather (Figure 6). As the West Kelowna station
continues to operate, a clearer representation of persistent and ongoing fire weather conditions
will emerge. The immediate benefits of the West Kelowna fire weather station include increased
situational awareness for wildfire preparedness for WKFR and BCWS firefighting resources and
better planning information for operational fuel management treatments.
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Figure 6 BC Wildfire Service fire weather stations in the West Kelowna region.

For the purposes of CWPPs in BC, fire weather conditions are described in terms of the Fire
Danger Class. Fire Danger Class is defined in the Wildfire Regulation and is a rating derived from
outputs of the Canadian Forest Fire Weather Index (FWI) System. Although the sole intent of the
Fire Danger Class rating scheme is to restrict high risk activities (primarily industrial) occurring on
or about forest and grassland areas, the use of Fire Danger Class has been extended to the CWPP
field as a straightforward means of characterizing fire weather conditions in an area represented
by a weather station.
Fire Danger Class is determined by comparing the Buildup Index (BUI) to the Fire Weather Index
(FWI) in one of three tables presented in the Wildfire Regulation. Each table is specific to one of
three broad Danger Regions in BC; West Kelowna is situated in Danger Region 3, along with the
Penticton, Brenda Mines and Fintry fire weather stations that were included in this analysis. The
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actual Fire Danger Classes are numerical ratings 1-5, in ascending order of severity. An illustration
of the various inputs and components from which Fire Danger Class is derived is presented in
Figure 7.

Figure 7 Fire Danger Class methodology.

A Fire Danger Class report for each of the four fire weather stations analysed has been prepared
(see Figures 8-11). The Fire Danger Class reports illustrate the number of days per year when the
Fire Danger Class was rated IV or V. In Danger Region 3 (where each of the stations are located),
Fire Danger Class IV and V occur within the following BUI and FWI ranges:
•

BUI: 51 – 201+

•

FWI: 17 – 47+
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For each of the stations, the average number of Fire Danger Class IV and V days in each dataset
is presented (see Table 10), as well as the median, maximum and year of maximum. As the West
Kelowna station is limited to one year of fire season data, the information is presented as a total
count of Fire Danger Class IV and V days. With the exception of the Penticton station (discussed
below), 2017 was the year of maximum number of Fire Danger Class IV and V days.
One peculiarity in the Penticton station data is the relatively frequent occurrence of Fire Danger
Class V days in the 1970s, when compared to more recent years. Although the entire Penticton
station dataset dates from 1970, the installation date for the station is listed as August 16, 1988
(Data BC, 2018 and PCIC, 2018). It is unknown (and unimportant for this particular purpose) as to
what specific location from which pre-1988 Penticton station data was obtained, but is important
to note in order to caution the reader as to the validity of this early portion of the dataset. Fire
weather data from the Penticton station have been analyzed for the period of 1988 to 2018,
although the entire dataset is presented in Figure 10.
Of interest is the increasing linear trend for Fire Danger Class IV and V days for the Brenda Mines
station. Although the Brenda Mines station is roughly 30-km away from the West Kelowna station
(Figure 6), and at an elevation of nearly 1,500-m, as opposed to the station elevation of 650-m
for West Kelowna, Brenda Mines is somewhat representative of the higher elevation western
portions of the West Kelowna AOI. For this reason, it will be important for West Kelowna to
include the Brenda Mines station in their operational fire weather situational awareness as an
indicator of the potential for high-elevation timber fires that could impact the community.
Similarly, the Fintry station shows an increasing linear trend for both classes, particularly Fire
Danger Class IV. Given the similar station elevations (Fintry is at 670-m in elevation), it would be
reasonable to assume that, had the West Kelowna station been in operation for a similar time
period, a comparable increasing trend would likely be evident. It would be possible to conduct a
retrospective analysis by interpolating between regional fire weather stations to create a
hypothetical dataset of past fire weather values to further characterize recent conditions.
Regardless, the instalation of the West Kelowna station is a timely addition to the provincial fire
weather network and it’s continued operation should be supported.
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Brenda Mines Danger Class IV and V Report
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Figure 8 Brenda Mines Fire Danger Class IV and V report.

Fintry Danger Class IV and V Report
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Figure 9 Fintry Fire Danger Class IV and V report.
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Figure 10 Penticton Fire Danger Class IV and V report.
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Figure 11 West Kelowna Fire Danger Class IV and V report.
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Table 10 Summary of Fire Danger Class IV and V days for regional fire weather stations. Pre-1988 station data for Penticton
was not included in the analysis.

4.1.3 Climate Change
The Pacific Climate Impacts Consortium (PCIC) is based at the University of Victoria and conducts
quantitative studies on climate change and climate variability impacts for stakeholders in the
Pacific and Yukon regions. Through analysis and interpretation of a variety of global climate
models, PCIC serves to bridge the gap between climate research and practical application for a
variety of end users. To do this, PCIC has several analysis tools available, including the Plan2Adapt
toolkit, as well as the more detailed Regional Analysis Tool (Pacific Climate Impacts Consortium,
2013).
The future regional impacts of climate change are far from certain and projections are based on
the best available models and information. For example, although the range of modelled future
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summer temperature increase is somewhat broad (Figure 12), the upward trend is conspicuous.
Conversely, the range of modelled summer precipitation change (Figure 13) shows a more
muddled range of projections. As with any set of models, as more data becomes available and
emissions scenarios become more refined, future impacts will be brought into sharper focus.
The PCIC (2013) has drafted a set of potential climate impacts for the Central Okanagan in the
2020’s, including:
•

Increase in hot and dry conditions

•

Increase in temperature

•

Longer dry season

•

High intensity precipitation

•

Decrease in snowpack

•

Possible changes in vegetation productivity

From a wildland fuel perspective, these impacts could result in a variety of ecological changes.
Long term changes in moisture regimes can affect forest health and species distribution.
Ecological communities may begin to migrate northwards or to higher elevations as site
suitability and disturbance patterns shift. Already dry ecological zones may become drier and
more prevalent at higher elevations, making an already fire-prone landscape more extensive.
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Figure 12 Range of projected summer (June, July, August) temperature change over three time periods (2020’s, 2050’s and
2080’s) for the Central Okanagan. This figure is produced from a set of Global Climate Model (GCM) projections and
represents the range of modelled outputs. The dark grey shading represents 50% of the projections used in the set, while the
light grey shading represents 80% of the projections used in the set. The black line labelled ‘median’ is the mid-point of
projections in the set. The blue line labelled ‘model’ is the CGCM3 A2 run 4 model (Canadian Global Climate Model). A2
refers to one of several emissions scenarios developed by the Intergovernmental Panel on Climate Change (IPCC).
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Figure 13 Range of projected summer (June, July, August) precipitation change (percent) over three time periods (2020’s,
2050’s and 2080’s) for the Central Okanagan. This figure is produced from a set of Global Climate Model (GCM) projections
and represents the range of modelled outputs. The dark grey shading represents 50% of the projections used in the set,
while the light grey shading represents 80% of the projections used in the set. The black line labelled ‘median’ is the midpoint of projections in the set. The blue line labelled ‘model’ is the CGCM3 A2 run 4 model (Canadian Global Climate Model).
A2 refers to one of several emissions scenarios developed by the Intergovernmental Panel on Climate Change (IPCC).
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4.2 Provincial Strategic Threat Analysis (PSTA)
The Provincial Strategic Threat Analysis (PSTA) is a provincial scale analysis that attempts to
characterize wildfire threat across BC. The analysis combines historical fire density, potential
spotting impacts and predicted head fire intensity to produce a wildfire threat score. These scores
are grouped into 10 threat classes, ranging from 1 to 10, or Nil to Extreme. The PSTA layer is
intended to serve as a starting point from which to design and conduct more detailed sampling
to further characterize wildfire threat to communities.
4.2.1 PSTA Final Wildfire Threat Rating
To determine the overall PSTA Threat Rating, historical wildfire density, head fire intensity (HFI)
and spotting impact are combined using a weighted averaging process. Weights are assigned as
30% fire density, 60% HFI (90th percentile fire weather index (FWI) values) and 10% spotting
impact. These weighted values were added together to produce a final fire threat rating and
assigned to 10 classes to produce a detailed map of fire threat rating throughout British
Columbia.
The 10 threat classes represent increasing levels of overall fire threat (i.e. the higher the number,
the higher the threat). PSTA Threat Class 7 is considered to be a threshold and the most severe
overall threat classes are Class 7 and higher. Areas of the province that fall into these higher
classes are most in need of mitigation.
Areas rated as Class 7 or higher are locations where the fire intensity, frequency and spotting can
be severe enough to potentially cause catastrophic losses in any given wildfire season, where
those ratings overlap with significant values at risk.
4.2.2 Spotting Impact
A common misconception amongst the public is that when homes are destroyed during a
wildfire, that they are consumed by something akin to a wave of fire slamming up against
neighbourhoods. This is far from the case. Case studies from wildland urban interface fire
disasters have shown that most homes aren’t destroyed by direct flame impingement from

34

WEST KELOWNA COMMUNITY WILDFIRE PROTECTION PLAN – 2018 UPDATE
extreme fire behaviour; they are more often ignited by smaller flames extending onto the house
and by firebrands (embers) directly (Cohen, 2008).
4.2.3 Head Fire Intensity
Head fire intensity (HFI) is a representation of the energy release from a flaming front at the
head, or leading edge of a wildfire as it proceeds in a given direction at a certain rate by
consuming available fuel. Head fire intensity is measured in kilowatts per meter (kW/m) of fire
front and is a primary component of the Canadian Forest Fire Behaviour Prediction (FBP) System.
As a primary output of the FBP system, HFI is dependent on the type of fuel being burned under
a given set of weather conditions and topographical characteristics. To calculate PSTA threat
scores, 90th percentile weather data is used, adjusted to the existing topographical
characteristics, and the prevailing fuel type. This analysis carries several assumptions (BC Wildfire
Service, 2015), including:
•

Applicability of the provincial fuel type layer;

•

Wind and slope are aligned, which is a worst-case scenario; and

•

Broad average environmental lapse rates to account for varying elevations.

Calculated HFI values are then classified into 10 PSTA-HFI Classes (such as Table 11, as an
example) to facilitate further calculation and analysis. The descriptors used in Table 11 will vary
among fuel types and is provided simply as a generalization of potential fire behaviour.
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Table 11 Head fire intensity classes and associated fire behaviour.

4.2.4 Fire History
Fire history tells the story of the relationships between fire behaviour, landscape ecology,
management policy (including fire suppression), human development and other land-use
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changes throughout the area. The West Kelowna AOI has a persistent history of wildfire on the
landscape. The BCWS maintains a database of wildfires dating back to the early 1900s. Fire history
data for fires that occurred prior to 1950 are limited to larger perimeters only and does not
include fires that may only have been spot-sized. These perimeters have been digitized from a
variety of sources, some dating back to linen maps. From 1950 onwards, the wildfire dataset
becomes more complete, capturing fires of all size classes and provides a more accurate picture
of fire occurrence trends.
The dataset is by no means perfect. Several historical wildfires plot within Okanagan Lake and
there are occasional discrepancies in information between point layers and perimeter layers for
a given fire, but generally the dataset provides an adequate basis from which to conduct a
historical fire analysis.
In the 67 years of data in the 1950 – present dataset, 821 wildfires have occurred within the West
Kelowna AOI. Of those, 730 (89%) were person-caused fires, while the remainder (91 fires, 11%)
were lightning-caused. The average annual wildfire occurrence within the AOI is 1.4 lightning and
10.9 person-caused fires per year.
The annual distribution of wildfire occurrence since 1950 is presented in Figure 14. The period
between 1970 and the early 1990s saw the highest number of annual wildfire occurrence. The
linear trend since early 1990 has been a decrease in the number of wildfires occurring each year.
The annual area burned since 1950 tells a different story. In this case, the total area burned each
year within the AOI has increased considerably over the past decade (Figure 14). The first recent
spike in burned area occurred in 2009 with the Glenrosa and Rose Valley fires, followed by the
Peachland fire on the edge of the AOI in 2012, and most recently the Smith Creek fire in 2014.
Although smaller and of shorter duration than the larger fires, several fires occurring in Seclusion
Bay (2010), Bear Creek/Westside Road (2011, and 2016) and MacKinnon Road (2016) contribute
to an increased annual area burned in the West Kelowna AOI.
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Annual Wildfire Occurence and Area Burned in AOI, 1950 2017
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Figure 14 Annual wildfire occurrence and annual area burned in West Kelowna AOI, 1950 to 2017.

When pre-1950 perimeter data is included in the annual area burned analysis, we see that the
period between 1920 and the mid-1930s saw years with comparatively larger fire sizes (Figure
15). An important note is that a number of areas within the AOI have burned multiple times since
the 1920s, owing to the ecological characteristics of the NDT4.
The post-1950 fire history data shows that the West Kelowna AOI has a history of wildfire
occurrence in every month of the year, except for January (Figure 16). Not surprisingly, July and
August account for the months with the majority (77%) of lightning-caused fires. Person-caused
fires have occurred across a much broader range of months, from March through to October.
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Figure 15 Annual area burned in the West Kelowna AOI since 1922.
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Figure 16 Total distribution of wildfire occurrence by month, 1950 to 2017.

The potential for very large, destructive and landscape-altering fires is related to the historical
fire and fire response patterns within a given planning unit. The PSTA fire density layer was
analyzed using fires with final sizes greater than 4.0 hectares. These were given a weight of one
(1) in the analysis, while large fires (> 500 ha) were given a weight of 5, in order to reflect the
much greater cost and damage usually associated with larger fires. The complete set of BCWS
fire perimeters are also included on the fire history layers.
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4.3 Local Wildfire Threat Assessment
The process to assess wildfire threat for the West Kelowna CWPP followed the 2012 WUI Wildfire
Threat Assessment guide methodology. Plot locations were selected through GIS analysis and
FBP modeling of the provincial fuel type layer. Specifically, the methodology (as detailed in
Appendix) selected polygons with a modelled fire behaviour rating of Moderate or higher that
were within 100-m of a structure within the WUI. This methodology serves to identify the highest
priority areas for field assessment.
Fuel Type Verification
The issue of fuel type is somewhat more complicated in BC compared to other parts of Canada,
owing to the diversity and breadth of ecosystems in this province. Fuel types are a primary input
to the Canadian Forest Fire Behaviour Prediction (FBP) System and form the basis for predicting
rate of spread, type of fire and fire intensity class (i.e. the primary components of the FBP
system). Although FBP fuel types are intended to be viewed qualitatively and not quantitatively,
many forest types in BC simply don’t represent good fits with the established national FBP fuel
types.
The FBP system is an adequate tool for wildfire pre-suppression (i.e. preparedness) and
suppression operations. Systems such as FBP are “intended to assist firefighters and officers in
estimating potential fire behaviour in constant conditions…” (Taylor & Alexander, 2016). The
utility of FBP in quantifying wildfire threat or risk or assessing forest types for the purposes of
prescribing treatments is not well documented or reviewed. An ecological approach to describing
wildland fuels provides greater opportunity to describe characteristics related to stand structure
and biomass.
The ecology of the West Kelowna area is characterized by two Biogeoclimatic zones: The
Ponderosa pine zone and the Interior Douglas-fir zone. Zones are further classified into subzones
and variants. Virtually the entire West Kelowna municipal area is classified as follows, listed in
ascending order of elevation:
•

Ponderosa Pine very dry hot (PPxh1)
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•

Interior Douglas-fir very dry hot (IDFxh1)

•

Interior Douglas-fir dry cool (IDFdk1)

The higher elevation portions of the AOI (but not within the municipal boundary) also contain
areas classified as Montane Spruce dry mild (MSdm2).
The natural disturbance pattern of the PPxh1 and IDFxh1/IDFdk2 has been characterized by
historically frequent stand maintaining fires (i.e. fires in the NDT4, as discussed in 4.2) prior to
the fire-return interval being interrupted by contemporary forest management and fire
suppression policies. Stand maintaining fires are typically low intensity surface burns that
consume understory fuels while retaining a healthy green overstory. These frequent fires kept
ladder fuels to a minimum and typically resulted in an open, park-like stand structure.
In the absence of periodic low intensity fire in the area, small trees that would have typically been
fire-killed have become established, forming thickets and creating ladder fuels and resulting in
relatively higher tree densities. Fine fuels, most notably dead Ponderosa pine needles, have
accumulated at the base of mature trees, resulting in higher fine fuel loading that could produce
fire intensity great enough to result in lethal scorching of trees whose thick bark would have
otherwise protected the vital phloem and cambial tissues. Within the West Kelowna interface,
forested areas that have not been actively treated or recently disturbed by wildfire are generally
characterized by a buildup of surface fuel and higher tree densities.
The FBP fuel type for these interface areas is predominantly classified as Ponderosa Pine Douglasfir; termed the C7 fuel type. The C7 fuel type lends itself well to manual fuel treatments that
target the small diameter understory conifers and retains the larger diameter overstory layer.
However, a C7 fuel type that undergoes this type of treatment (often referred to as “thinning
from below”), ultimately remains a C7 fuel type since the FBP system has limited options for
modifying C7 predictions.
Given the challenges and limitations with linking FBP fuel types to a longer-term risk
assessment/management strategy, the authors have elected to recommend not changing the
provincial fuel type layer for the West Kelowna AOI, as any attempt to do so would still result in
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a poor fit. The FBP fuel type distribution for the AOI is presented in Table 12 and a generalized
classification of all FBP fuel types, according to spotting potential, is provided in Table 13.
Table 12 Distribution of CFFDRS fuel types in the West Kelowna AOI.

Table 13 Fuel type categories and crown fire spotting potential.
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Proximity of Fuel to the Community
Wildland fuels closest to built-up areas usually represents the highest hazard to communities.
The common recommended approach (i.e. SWPI, CRI, FireSmart and others) is to reduce fuel
hazards from the value or structure outward, ensuring mitigation continuity. Untreated areas
adjacent to the value or structure may allow a wildfire to build in intensity and rate of spread,
which can increase the risk to the value. To capture the importance of fuel proximity in the local
wildfire threat assessment, the WUI is weighted more heavily from the value or structure
outwards. Fuels adjacent to the values and/or structures at risk receive the highest rating
followed by progressively lower ratings moving out.
The local wildfire threat assessment process subdivides the WUI into three areas – the first 100
meters (WUI 100), 101 to 500 meters (the WUI 500), and 501 to 2000 meters (the WUI 2000).
These zones provide guidance for classifying threat levels and subsequent priorities of treatments
(Table 14).
Table 14 Proximity to the Interface.
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Where fuel treatments are intended to reduce the risk to values in the built environment, the
generally accepted practice is to begin treatments at the values and progress outwards. This
strategy most often straddles the boundaries between private and public land and requires a
coordinated effort to have any meaningful result. When gaps of untreated fuel are left, regardless
of land status, the overall effectiveness of adjacent fuel treatments can become reduced or
completely negated.
Fire Spread Patterns
The West Kelowna fire weather station, as described in section 4.2.1, has only collected one full
fire season worth of fire weather observations. As such, there simply isn’t enough wind data to
build a robust wind rose graph. As the initial spread index (ISI) is wholly dependant on wind speed
and the hourly fine fuel moisture code (FFMC), the station does not yet have an associated ISI
rose. Prior to the establishment of the West Kelowna fire weather station the nearest locations
for ISI roses would be Penticton, Fintry and Brenda Mines; none of which provide representative
wind statistics and FFMC data to be of much use.
The best publicly available approximation of a wind rose for the West Kelowna area is provided
in Figure 17. The wind rose displays the percentage of observations attributed to a given wind
direction. When reading the wind rose, each spoke corresponds to a direction that the wind was
blowing from. As illustrated in Figure 17, winds are predominantly northerly or southerly/south
westerly for the year. Most (if not all) of the recently significant interface fires have occurred
during some type of wind event. The most critical wind direction is one that aligns with a slope,
whereby the wind vector and slope vectors are collinear and result in rates of spread that are
higher than if wind and slope weren’t acting in concert.
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Figure 17 Wind rose for the West Kelowna area, based on wind statistics collected daily from May 2011 to March 2018
between 0700 and 1900 hrs. (Windfinder, 2018).

Topography
In the context of the fire environment, topography refers to the shape and features of the
landscape. Of primary importance for an understanding of fire behaviour is slope. When all other
factors are equal, a fire will spread faster up a slope than it would across flat ground. When a fire
burns on a slope, the upslope fuel particles are closer to the flame compared to the downslope
fuels. As well, hot air rising along the slope tilts the flame uphill, further increasing the ease of
ignition of upslope fuels. A pre-heating effect on upslope fuels also contributes to faster upslope
fire spread.
Topography influences fire behavior principally by the steepness of the slope. However, the
configuration of the terrain such as narrow draws, saddles and so forth can also influence fire
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spread and intensity. Slope aspect (i.e. the cardinal direction that a slope faces) determines the
amount and quality of solar radiation that a slope will receive, which in turn influences plant
growing conditions and drying rates.
The 2012 Wildfire Threat Assessment Guide (used for this CWPP) classifies slope slightly
differently than the 2017 Wildfire Risk Classification process, but the intended outcome is similar
– to characterize slope steepness in terms of how a wildfire will spread and behave on a given
slope. The classifications ultimately attempt to reflect the role of slope as a primary input of the
Canadian Forest Fire Behaviour Prediction System (FBP), which underpins much of the threat
characterization and mitigation work in BC and elsewhere.

Figure 18 Relative slope position of values.

When structures (i.e. values) are situated on or near a slope, the position of the value in relation
to the slope corresponds to the relative WUI threat rating. Where a slope is characterized by
continuous and available fuel, values situated at the base of the slope are at less risk than values
situated on the mid or upper slope (Figure 18). The risk to values that are situated on slope
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benches is dependant on the degree to which the value is “set back” from the crest of the slope.
Adequate setback is where the value is far enough back from the crest of the slope, such that the
value is not subjected to the full effects of upslope fire spread coming up from below.

4.4 Summary of Section 4 Recommendations
•

Recommendation

1

(Public

Engagement):

When

developing

wildfire-related

communications for the public, consider including the ecological and cultural role that fire
has played on the regional landscape.
•

Recommendation 2 (Prevention and Preparedness): In cooperation with the BC Wildfire
Service, ensure that the recently established West Kelowna fire weather station remains
in operation and receives appropriate site and hardware maintenance.

•

Recommendation 3 (Preparedness and Operations): To realize maximum operational
benefit from the West Kelowna fire weather station, ensure that WKFR personnel have
ready access to the station data and Fire Weather Index (FWI) indices in order to build
good pre-suppression situational awareness of potential daily burning conditions.

•

Recommendation 4 (Prevention and Public Engagement): Maintain a link from the City
of West Kelowna website to the BC Wildfire Service Danger Class webpage to enable the
public to check the West Kelowna fire weather station Danger Class.

•

Recommendation 5 (Preparedness and Governance): On an annual basis, consider
preparing a Danger Class report to help characterize past fire danger and assist decision
makers in representing wildfire-related challenges faced by West Kelowna.

•

Recommendation 6 (Prevention and Policy): The long-term forest management aspects
of wildfire assessment and mitigation should be more reflective of the ecological
characteristics and factors related to wildland fuels.

5. Risk Management and Mitigation Factors
When considering the risk of wildland urban interface fires the issue can be viewed in terms of
the probable frequency of a fire occurring, and the probable magnitude of the resulting losses.
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Wildfire occurrence directly relates to fire cause and is the focus of fire prevention planning and
education, which is a fundamental element of wildfire management. As discussed in 4.2.4 the
annual occurrence of person-caused wildfires has seen a steady reduction since the early 1980’s,
but the annual area burned has undergone a marked increase in the last 10 years These two
divergent trends illustrate the importance of an all-encompassing approach to managing
wildland urban interface fire threats: Although prevention programs can reduce the occurrence
of person-caused fires, we will never be able to completely eliminate the probability of a wildfire
occurring, so we also need to attempt to reduce the magnitude of each occurrence and it’s
associated probable future losses.

5.1 Fuel Management
Managing wildland fuels is one aspect of reducing the risk to communities in the wildland urban
interface. In West Kelowna, as previously discussed, the predominant fuel type in the interface
is C7 Ponderosa Pine Douglas-fir. This fuel type, exemplified in the Ponderosa Pine and Interior
Douglas-fir Biogeoclimatic zones, is particularly well-suited to certain fuel management
treatments, owing to its typical fire-maintained structure of well-spaced and pruned fire adapted
conifer overstory.
A variety of treatment methods are available for this particular fuel type, depending on treatment
intensity, treatment timing, site sensitivity and public support, among other factors. Treatments
in the C7 have traditionally been carried out by hand crews, whereby thinning and pruning have
been undertaken with a variety of tools and techniques, including power saws, brush saws, polepruners etc. Debris disposal is typically carried out either through pile and burn, chipping or
hauling off-site. These types of hand treatments can be labour intensive, depending on stand
density, surface fuel loading and terrain limitations. Hand treatments are well suited to sites with
thin and sensitive soils that would be otherwise degraded through ground-based equipment.
Fuel treatments can also be carried out with mechanized equipment, such as feller bunchers and
various types of mulching heads. Conventional timber harvesting is also a viable form of fuel
management in certain timber types, with the added benefit of at least partial recovery of costs
through log utilization. The use of machinery enables the land manager to realize higher
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production rates compared to hand crew treatments alone. Site sensitivities are a significant
factor when considering the use of mechanized methods – thin soils, common to lower elevation
hot/dry sites can be significantly degraded if treatments aren’t designed and carried out
professionally.
Regardless of the method for reducing fuel loading on any particular forested site, surface fuels
must be considered and attended to. During hand falling/bucking or mechanical harvesting,
processing and yarding, surface fine fuel loading can increase with disturbance. In many cases,
particularly in Ponderosa pine and interior Douglas-fir stands, the use of low-intensity prescribed
fire can be an effective means of both reducing surface fine fuel loads and realizing beneficial
ecological fire effects.
Fuel management treatments, particularly on NDT4 sites, should not be viewed as one-time
actions. Rather, fuel treatments require periodic maintenance entries to maintain the integrity
and purpose of the treatment area. In the absence of maintenance, or periodic low-intensity fire,
treated NDT4 sites will trend back towards pre-treatment structure and conditions.
Fuel breaks on Crown Land immediately adjacent to private land and in close proximity to the
wildland urban interface and/or intermix areas, are termed interface fuel breaks. Interface fuel
breaks are designed to modify fire behaviour, create fire suppression options, and improve
suppression outcomes. The dimensions of interface fuel breaks are dependant on the forest/fuel
type and associated fire behaviour, but generally this type of fuel break will occupy the WUI 100
zone. The design of an interface fuel break should incorporate existing natural features that offer
a similar modification or impediment to fire behaviour.
Fuel breaks created through stand modification are not intended to be impenetrable barriers to
fire spread; rather they are intended to modify and decrease fire behaviour. Similarly, the
presence of an interface fuel break in itself does not ensure the survivability of adjacent
structures, especially if those properties are not FireSmart. The combination of a well designed
and maintained interface fuel break and adjacent private property and structures that are
FireSmart, is a proven method of achieving real risk reduction.
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Fuel breaks located beyond interface fuel breaks (i.e. beyond the WUI 100 zone) are termed
primary fuel breaks. The location of primary fuel breaks is contingent on land ownership (Crown
vs. private), existing natural and man-made features, fuel types, and prevailing wind patterns. As
with interface fuel breaks, primary fuel breaks are intended to modify fire behaviour and create
fire suppression options that reduce the risk of high intensity wildfire reaching a community or
other built-up areas.
Primary fuel breaks may be located to completely surround a community or be strategically
placed upwind of communities and perpendicular to fire season winds. Primary fuel breaks need
to have sufficient width and fuel modification to minimize horizontal and vertical fuel continuity
to effectively reduce the head fire intensity as a wildfire enters onto the fuel break.
As with interface fuel breaks, primary fuel breaks should not be viewed as impenetrable barriers
to fire spread. The potential for ember transport and spot fires on the community side of any fuel
break is a very real concern and may negate the effectiveness of any fuel break if not designed
and treated in a manner that attempts to reduce this risk.
Six broad potential primary fuel break areas have been identified and are summarized in Table
15, representing 1,471 ha in total. Within the WUI 100, 61 possible interface fuel breaks have
been identified through GIS analysis (detailed in Appendix 4) followed by site assessments using
the 2012 WUI Wildfire Threat Assessment process (Morrow, et al., 2013). These proposed
interface fuel breaks are summarized in Table 16 and total 193.7 ha.
Table 15 Suggested primary fuel breaks, as identified on Map 8 (Appendix 3)
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Table 16 Fuel treatment summary table, as identified in Map 8 (Appendix 3).
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5.2 FireSmart Planning and Activities
The FireSmart Canada program is administered by Partners in Protection, a national non-profit
association comprised of national, provincial and local government agencies with fire protection
mandates. Modelled after the FireWise Communities USA program in the United States,
FireSmart Canada has developed a comprehensive planning and assessment process to mitigate
wildfire hazards to existing communities, as well as guide new development. Although the
FireSmart program is primarily focused towards residential homes, the principles have been
adapted for application in mixed-use areas, industrial activities and elsewhere. For this reason,
although home or house are the terms most often used when describing FireSmart principles,
structure or building are equally appropriate and more broadly applicable.
FireSmart Goals and Objectives
The FireSmart program seeks to strike a reasonable balance between the aesthetic values of
living in WUI areas with the need to make communities more resilient to the effects of wildfire.
At the core of the FireSmart program is the relationship between a home and the surrounding
natural areas and whether this relationship can result in the transfer of fire between the two.
Hazards are assessed and mitigated by giving priority to the structure and immediate
surroundings and then working progressively outwards. This is accomplished through the
establishment of three zones around a structure:
•

Priority Zone 1: The area within 10 m of a building

•

Priority Zone 2: The area 10-30 m from a building

•

Priority Zone 3: The area 30-100 m from a building
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On sites with relatively higher building densities, multiple sets of priority zones invariably overlap.
One building’s Zone 2 may be an adjacent building’s Zone 1 and so forth. This characteristic is
common in all but the most rural of WUI settings and speaks to the shared nature of wildfire
hazard and collective resilience.
The general goal of FireSmart is to encourage private land holders to adopt and conduct
FireSmart practices to reduce the fuel hazard and implement other measure to minimize
damages to assets on their property from wildfire:
•

Reduce the potential for an active crown fire to move through private land.

•

Reduce the potential for ember transport through private land and structures.

•

Create landscape conditions around properties where fire suppression efforts can be
effective and safe for responders and resources.

•

Treat fuels adjacent and nearby to structures to reduce the probability of ignition from
radiant heat, direct flame contact, and/or ember transport.

•

Implement measures to structures and assets that reduce the probability of ignition and
loss.

Research and post-fire reviews have shown that when values have been constructed, retrofitted
or treated in accordance with FireSmart principles, they stand a greater chance of survival
compared to those that haven’t (Westhaver, 2017; Partners in Protection, 2003). While it may be
convenient for homeowners in the WUI to ignore FireSmart principles and simply defer to
governments to manage wildland fuels adjacent to their homes and communities in the hopes
that large-scale mitigations alone will somehow save their homes from wildfire, research simply
does not support this. The spatial scale that determines home ignitions corresponds more to the
specific site and characteristics of homes and property than to the landscape scales wildfire
management and fuel modification strategies (Cohen, 2000). In order to truly reduce the threat
of homes and other values being destroyed in wildland urban interface fire disasters,
homeowners and governments alike must take deliberate and concerted steps to properly assess
and mitigate hazards.
Key Aspects of FireSmart for Local Governments
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The FireSmart program is wholly dependent on interest and participation from residents who live
in fire prone environments. Obviously local governments can’t force residents to take an active
interest in any particular cause or issue, they can conduct public education and awareness
campaigns and support FireSmart projects, with the goal of building a critical mass of motivated
residents who are committed to reducing the ignitability of their homes.
As discussed in 2.3, West Kelowna Fire Rescue has an active public education and outreach
program focused on building the awareness and safety of residents, in all manner of public safety
topics, including wildfire. At the local government level, these efforts should be applauded and
supported.
From a regulatory standpoint, West Kelowna has identified several areas where development
permits are required to address a specific environmental hazard. Wildfire Interface Development
Permit Areas (referred to as DPA 7) have been mapped, whereby a professional hazard
assessment is required for development, where the assessment recommendations may be
binding or form covenants. The objectives of DPA 7 are (City of West Kelowna, 2011):
•

To regulate development so as to protect life and property from wildfire hazard;

•

To reduce the susceptibility to wildfire of new construction or large additions near the
provincial forest interface, or the interface with large forested parks;

•

To encourage wildfire hazard reduction methods that support restoration of natural
environment. Such as, thinning and spacing trees and vegetation, removal of debris and
dead material from the ground, removal of lower tree branches and using fire as a fuel
management tool;

•

To support measures designed to improve forest health on Crown lands (e.g. tree spacing,
control of pine beetle) and encourage complementary measures on rural lands adjacent
to provincial forests.

The challenge that local governments continue to face is how to deal with private landowners
who are either unable or unwilling to mitigate fuel hazards on their property. Publicly funded
programs such as FireSmart are not permitted to be used directly for work on private property,
and there is little recourse for local governments to compel private landowners to undertake
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mitigation actions. Even if most homes in a residential area undertake meaningful FireSmart
actions, when unmitigated private properties are interspersed among them, the overall threat to
mitigated property remains, due to the threat of structure to structure ignition and propagation.
Table 17 FireSmart practices and activities.

Priority Areas within the Area of Interest for FireSmart
West Kelowna has consistently pursued FireSmart program funding from the UBCM SWPI
program. Completed FireSmart projects are noted in Table 17, as well as suggestions for future
FireSmart program areas.
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Table 18 Summary of completed and recommended FireSmart projects. NOTE: Recommended areas may require further
stratification and ID names are generalized.
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5.3 Community Communication and Education
The following community engagement strategies would be of benefit to West Kelowna and its
residents in furthering wildland urban interface fire awareness and education:
•

Establish a community wildfire safety page on the WKFR webpage, that includes:
o The current CWPP;
o Completed FireSmart Community Assessment Reports;
o Information for residents on how to conduct their own FireSmart Structure and
Site Hazard Assessment Forms, and steps they can take to lower their hazard
scores;

•

Develop a communication strategy regarding wildfire risk and priority mitigation
measures that are being undertaken by the community.

•

Outline a process to encourage stakeholders in the natural resource sector to identify
opportunities for mutually beneficial forest/fuel treatments.

5.4 Summary of Section 5 Recommendations
•

Recommendation 7 (Prevention): The application of low-intensity prescribed fire in the
West Kelowna WUI should be promoted as a cost-effective component of fuels
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management that can result in less smoke output than similar areas burning under
wildfire conditions.
•

Recommendation 8 (Prevention): Past fuel management treatments require periodic
maintenance to retain the intended benefits.

•

Recommendation 9 (Prevention): Consider the recommended primary fuel breaks (Table
15) and suggested fuel management areas (Table 16) for fuel management prescription
and treatment.

•

Recommendation 10 (Prevention and Public Engagement): Wildland urban interface
threat reduction should be promoted as a shared responsibility between private property
owners and governments. Fuel management solely on public land will not reduce the
ignitability of structures on private property.

•

Recommendation 11 (Public Engagement and Governance): West Kelowna Fire Rescue
(WKFR) prevention and public safety education activities are having a positive benefit to
the community and should have continued support.

•

Recommendation 12 (Prevention and Governance): The DPA 7 requirements should
remain in force.

•

Recommendation 13 (Prevention and Governance): West Kelowna should continue to
advocate for provincial assistance and solutions to the problem of private property fuel
hazards.

•

Recommendation 14 (Prevention and Public Engagement): West Kelowna should
continue to pursue FireSmart project funding, as it remains the best available option for
generating public interest and action regarding hazard reduction on private property.

•

Recommendation 15 (Prevention and Public Engagement): Establish a wildfire safety and
hazard reduction page on the WKFR website to highlight the FireSmart program and
simple actions that homeowners can take to reduce their homes’ ignitability.
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6. Wildfire Response Resources
6.1 Local Government and First Nation Firefighting Resources
West Kelowna Fire Rescue is enabled by Bylaw 0114 – Fire Rescue Establishment (City of West
Kelowna, 2011). The Fire Rescue Establishment bylaw provides for the following authority to act
within the municipal boundary:
•

First response medical emergencies;

•

Rescue operations;

•

Mutual aid to fire rescue services, including the provincial government;

•

Hazardous materials, and

•

Public services.

The bylaw also permits the following beyond the municipal boundary:
•

Fire suppression;

•

Search and rescue;

•

Assistance where risk of immediate harm to persons or property due to:
o Medical emergency;
o Hazardous materials, or
o Traffic accidents.

West Kelowna Fire Rescue is party to the Emergency Mutual Aid Agreement (Central Okanagan
Fire Chiefs , 2013) with the following jurisdictions in the central Okanagan:
•

City of Kelowna;

•

District of Lake Country;

•

District of Peachland;

•

Regional District of Central Okanagan:
o Ellison;
o Joe Rich;
o Wilson’s Landing;
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o North Westside.
West Kelowna Fire Rescue also provides fire protection for Westbank First Nation under a 15year agreement signed in 2016 (Westbank First Nation, 2016).
As described in 3.1, WKFR has been involved with several wildfire responses to Bear Creek
Provincial Park. The park itself lies outside the WKFR protection area to the south and west, and
beyond the Wilson’s Landing protection area to the north. As the park is an extremely popular
recreation area and campground, past evacuations have been necessary due to wildfires and
WKFR are the most readily available firefighting resources to respond. This situation places
incident commanders in the difficult position of operating outside their jurisdiction to aid the
public and prevent fire from potentially spreading into the WKFR protection area and impacting
values. These scenarios can develop quickly and require action, even if a formal request to
respond to the park has not been made by the BCWS.
Given the high level of public usage during the fire season, Bear Creek Provincial Park should not
be left without timely fire response, nor should WKFR be placed in the position of having to
operate outside their jurisdiction to address an emergency situation involving a large number of
campers. This situation could be alleviated through the establishment of a Fire Service Area and
an Automatic Aid agreement for the park. The BCWS would need to be party to such an
agreement, given that the area is a provincial park. An agreement could be structured around a
core period or defined parameters, during which WKFR is authorized to conduct initial attack on
a wildfire in the park. Such an agreement could be limited to the first 24 hours of operations,
beyond which time sustained action from the BCWS would be expected to be in place.
Fire Department and Equipment
Owing to the frequent occurrence of wildfires within the fire protection area, West Kelowna Fire
Rescue is a department that has above average wildland fire experience throughout the ranks. In
addition to wildfires within West Kelowna, the department has deployed personnel and
equipment to other jurisdictions during regional and provincial emergencies.
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West Kelowna Fire Rescue relies on a combination of full-time career staff (41 staff) and paid-oncall members (currently 45). The current complement of apparatus includes the following:
Table 19 West Kelowna Fire Rescue apparatus complement.

Several apparatus and equipment recommendations are warranted to bolster the wildfire initial
attack capability of WKFR. A multipurpose off-highway utility vehicle, commonly referred to as a
side-by-side or UTV, is recommended to enable WKFR to quickly access rough roads and trails to
carry out initial attack. A UTV provides an efficient means of transporting equipment and supplies
to firefighters and can save wear and tear that would otherwise be incurred on conventional
apparatus. In addition to a wildland firefighting application, a UTV can encompass a multi-mission
capability, from wilderness rescue to firefighter support on large structure fires and other hazard
applications, such as flood response.
Currently, WKFR has one Mark 3 high-pressure portable wildland fire pump. The Mark 3 pump is
the industry standard for water delivery on wildland fires across Canada and the US. Two or more
Mark 3 pumps can be configured variously to act in tandem and/or in-line to deliver water
considerable distances and elevations, reducing (but not eliminating) the dependence on
shuttling suppression water with tenders. It is recommended that WKFR acquire two additional
complete Mark 3 pump kits to enable tandem/in-line pumping options on wildfires.
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Water tenders are a crucial component of water handling capabilities to enable the delivery of
suppression water to areas not serviced by hydrants or to supply water in the event of a water
supply failure. Currently, WKFR has a standard Type 1 water tender. This tender is suitable for
water handling in an urban setting but is likely at its operating limit when used in an off-highway
situation. For this reason, it is recommended that WKFR investigate the possibility of acquiring
two Type 2 tactical water tenders. Tactical tenders are often single axel and four-wheel-drive,
providing greater maneuverability along confined roads and off-highway settings. Typically,
tactical tenders have a tank capacity of 1000 to 2000 US gal and a minimum 250GPM pump. The
acquisition of two tactical tenders would further bolster the wildland initial attack capability of
the WKFR and could potentially lead to cost recovery through structure protection deployments
to other areas of the province during lower fire danger in West Kelowna.
As the Command pickup trucks begin to be replaced, consideration should be given towards
retaining one as a utility truck that can be outfitted with a slip tank (also referred to as a skid
tank) that can be installed easily and can quickly turn a pickup into a Type 6 or 7 wildland engine.
A slip tank unit consists of a water tank (up to 100 US gal approximately) and suitable pump with
booster reel and hose.
Operational Preparedness Plan
One aspect of wildfire response is ensuring adequate preparedness for the current and
forecasted fire weather conditions. Most wildfire response agencies use a preparedness plan to
help guide their operational readiness to respond to wildfires. For example, the BCWS has
preparedness plans at the provincial, regional (Fire Centre) and zone level that identify the type
and quantity of firefighting and support resources needed for fire response standby, given the
current and projected wildfire conditions over the course of a planning period.
The Wildfire Regulation prescribes a similar approach for prevention and preparedness purposes
with regards to high risk industrial activities. As described in 4.1.2, Fire Danger Class is used to
restrict activities and require certain prevention actions as fire danger increases.
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A similar approach could be adopted by local governments to aid in preparing for wildfire
response within their fire protection areas. For example, during periods of elevated fire danger,
a fire department could staff a dedicated wildland engine to bolster wildfire response in the
interface.
West Kelowna should consider implementing a similar approach to addressing wildfire response
capacity within their fire protection area. The development of an operational preparedness plan
requires analysis of factors such as response times, call volumes, fire weather conditions etc. to
fine-tune the plan over time to ensure optimum resourcing. The following tables could be used
by West Kelowna as a starting point:
Table 20 Possible operational preparedness scheme whereby Preparedness Level is influenced by Fire Danger Class at the
West Kelowna fire weather station. Tables 19 and 20 would be used in sequence to (1) determine Preparedness Level, then
(2) determine what, if any, additional operational preparedness measures may be warranted.
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Table 21 Preparedness Conditions related to each proposed Preparedness Level. Preparedness Level is first determined in
Table 20 and then used to determine an appropriate Preparedness Condition.

Operational preparedness plans should be viewed as living guidelines that are adjusted from time
to time based on performance outcomes, changing conditions or policy requirements.
Preparedness plans also need to be flexible, as no plan can reasonably anticipate all possible
operational demands. For example, large community events or busy long weekends that coincide
with elevated fire danger conditions may require an elevated level of preparedness, beyond what
is identified in the preparedness plan. For this reason, Command staff need to be empowered to
modify preparedness posture up or down based on their professional assessment.
Water Availability for Wildfire Suppression
Water for fire suppression in West Kelowna is referenced in Bylaw 0120 (City of West Kelowna,
2016), which draws heavily from the Fire Underwriters Survey (FUS) guidelines on water supply
for public fire protection (Fire Underwriters Survey, 1999). The following standards apply to fire
suppression water in West Kelowna:

64

WEST KELOWNA COMMUNITY WILDFIRE PROTECTION PLAN – 2018 UPDATE
•

Maximum recommended distance between hydrants in single family residential areas is
180m;

•

Maximum distance between hydrants commercial, industrial and multi-family areas is
90m;

•

Minimum fire flows for new subdivisions or upgrades of 60 liters/sec for two hours in
single/dual family residential areas and 90 liters/sec for two hours in multi-family
residential areas;

•

Pump stations:
o Must be able to meet maximum daily demands, with largest pump out of service;
o Standby power must able to provide maximum daily demand plus fire flow during
a power outage.
Access and Evacuation

West Kelowna Bylaw 0120 Section 9.2 references road classifications and specifications for
hillside collector, local, public/private lanes and cul-de-sacs, including widths and geometry. All
road specifications are within the guidelines recommended by FireSmart Canada for road widths
and radii.
As referenced in Section 2, West Kelowna has identified an alternate evacuation route for the
Glenrosa neighbourhood, via the Jackpine and Bear Creek Forest Service Roads (FSR) to Westside
Road, or to Highway 97C via the Sunset Main FSR. The total distance from the Glenrosa
Road/HWY 97 junction along the alternate evacuation route to Westside Road is approximately
49-km (City of West Kelowna, 2016).
Most of the Jackpine evacuation route runs through forested areas on Resource Roads (unpaved).
The Ministry of Forests, Lands, Natural Resource Operations and Rural Development has
jurisdiction over the roads that form the majority of the evacuation route. Resource roads can be
extremely dusty during the summer and can become rough if not graded periodically. The
decision to recommend the Jackpine evacuation route should be made with full understanding
of the direction of fire spread, so that evacuees don’t drive into a potential entrapment situation
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mid-route. Evacuees need to be fully aware of the potential road conditions so that they can
determine the suitability of their vehicles to undertake the trip.
Training
In addition to completing annual S-100 basic wildfire training, WKFR has the ability to provide
more advanced training on engine strategies and tactics in the wildland urban interface. Owing
to the multi-agency nature of fire operations in the wildland urban interface, there should also
be increased opportunities for municipal fire services personnel to undertake wildfire agency
training normally reserved for BCWS employees. As experienced wildfire operators, select WKFR
personnel would be well suited to participate in advanced wildfire training opportunities,
including:
•

Intermediate and Advanced Wildland Fire Behaviour (S-390 and S-490, respectively);

•

Wildfire origin and cause investigation (FI-210);

•

Ignition operations and prescribed burn training;

•

Air operations and tactics training;

•

Practical attachments to BCWS wildfire incidents.

Large fire incident management is another area where senior and experienced WKFR personnel
may be mutually beneficial to the bigger wildfire picture in BC. Membership on BCWS incident
management teams (IMT) is currently restricted to BCWS staff for select positions and FLNRORD
(and other ministries) staff for the remainder of positions, however, there could be a case to be
made for extending a limited number of IMT seats to experienced senior municipal fire service
personnel. This type of arrangement would offer the BCWS a deeper talent pool to draw from for
IMT/single resource needs while also building complex incident management experience and
skills at the municipal fire services level.

6.2 Structure Protection
There are recent examples of wildland urban interface fires (e.g. Glenrosa 2009, Seclusion Bay
2010 etc.) where the deployment of structure protection sprinkler systems was not possible or
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practical during the initial attack. While engaged in the critical initial attack phase of suppression,
finite resources are often exclusively dedicated to life safety (i.e. rescues and evacuation) and fire
control. The ability to undertake structure assessments, plan and deploy structure protection
sprinklers is often not possible during the emergent stages of a developing WUI fire. Structure
protection units (SPUs) and SPU crews and specialists are most often deployed to fires that either
already or have the potential to become longer duration project fires where extensive areas
require SPU capability. In these cases, Type 1 SPU trailers are often deployed.
Homeowners should not rely on whether SPU capabilities can be installed on their home in time
to save it. Rather, an active and concerted effort needs to be taken by residents to assess and
mitigate hazards that affect the ignitability of their homes before a wildland urban interface fire
disaster unfolds. It will never be possible to dedicate sprinklers and firefighters to protect every
home in BC from wildfire – homeowners need to take action themselves ahead of time.
There are, however, scenarios when a local SPU that can be deployed in a timely manner can
offer a tactical advantage to the local fire service. Some fire departments in BC have procured
their own SPUs to complement their suppression capabilities. In many cases, it has proven to be
a valuable tool for local suppression needs. Additionally, it can also prove to be a significant
source of income during the fire season when provided to the BCWS. Such income can help
subsidize the fire department and reduce the budgetary needs or burden on the Local
Government.

6.3 Summary of Section 6 Recommendations
•

Recommendation 16 (Operations, Preparedness and Governance): West Kelowna
should seek to establish a fire service area and automatic aid agreement for the Bear
Creek Provincial Park area to ensure that response to this area is conducted under
authority.

•

Recommendation 17 (Operations and Preparedness): WKFR should acquire a
multipurpose off-highway utility vehicle (i.e. side-by-side), equipped with an
appropriately-sized slip tank unit if possible, for initial attack applications where wildland
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engines are unable to operate. This would be a multi-mission vehicle, capable of a variety
of applications, including rescue.
•

Recommendation 18 (Operations and Preparedness): WKFR should acquire two
additional Mark 3 portable high-pressure fire pumps to enable tandem/in-line pumping
applications to pump suppression water further beyond the reach of engines.

•

Recommendation 19 (Operations and Preparedness): WKFR should acquire two tactical
water tenders (approximately 1500 US gal), with appropriately-sized pumps and
equipment, to enable water handling along confined or unpaved road systems.

•

Recommendation 20 (Operations and Preparedness): WKFR should purchase a slip tank
unit that can be installed as needed on a pickup truck to act as a Type 6/7 wildland engine.

•

Recommendation 21 (Operations and Preparedness): WKFR should consider adopting an
operational response preparedness plan that provides for enhanced staffing during
periods of increased fire danger.

•

Recommendation 22 (Preparedness): During periods of High to Extreme fire danger,
awareness of the suitability of the Jackpine evacuation route needs to be maintained.
Regular information sharing between FLNRORD, WFN and West Kelowna should occur to
ensure that all parties are aware of the evacuation route suitability. Agencies that will be
tasked with conducting evacuation notifications should also have updated information on
the suitability of the Jackpine evacuation route so that the best available information can
be given to evacuees.

•

Recommendation 23 (Operations): As interagency partners in wildfire suppression
operations, WKFR should consider pursuing seats in advanced wildfire training
opportunities at the command level with the BC Wildfire Service.

•

Recommendation 24 (Operations): As interagency partners in wildfire suppression
operations with considerable experience, WKFR should consider pursuing practical
attachment opportunities for command personnel on large fire incident management
with the BC Wildfire Service.
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•

Recommendation 25 (Operations and Preparedness): West Kelowna should strongly
consider acquiring a Type 2 Structure Protection Unit that can be used locally or deployed
under cost recovery elsewhere when conditions allow.
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APPENDIX 1: Wildfire Threat Assessment – FBP Fuel Type Change Rationale
No fuel type changes are recommended.
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APPENDIX 2: Wildfire Threat Assessment Worksheets and Photos
Included as a separate document.
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APPENDIX 3: Maps
Included as a separate document.
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APPENDIX 4: GIS Methodology
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