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Executive Summary
In 2005, a Community Wildfire Protection Plan (CWPP) was completed for the Resort Municipality
of Whistler (RMOW). ‘FireSmart – Protecting Your Community from Wildfire’1 was used to guide
the protection planning process. Since that time, substantial new development has occurred and the
RMOW has also implemented a number of recommendations from the 2005 plan. These changes have
altered the community’s risk profile in some areas.
To continue moving forward in reducing risk, RMOW hired B.A. Blackwell & Associates Ltd. to
reassess the level of risk in light of the changes in the community, and this CWPP update reflects the
current conditions. The objective of this update is to identify the main risk factors related to wildfire
and provide recommendations to address communication and education, structure protection,
emergency response, and vegetation management. To assess the risk, a Geographic Information
System (GIS) model called the Wildfire Risk Management System (WRMS) was updated. The updated
WRMS spatially reflects changes across the landscape and enhances priority fuels mapping to delineate
potential fuel treatment areas with some consideration given to operational feasibility and cost. The
WRMS update identified that the developed portions of RMOW have a predominantly moderate and
high wildfire risk. No extreme risk was identified considering the probability areas do not overlap with
areas of high or extreme consequence. The probability of wildfire is greatest where hazardous fuel
types and higher ignition probabilities occur, and this tends to be concentrated on the valley bottom
and lower slopes.
This document includes recommendations for future community planning, design, and education,
for implementation within the next 15 years. Given the reality that not all recommendations may be
implemented, RMOW should review the recommendations and prioritize the ones that they believe
will be most feasible.

Number

Recommendation

Rec #1

The RMOW has a comprehensive communication and education program in place for wildfire and other
emergencies. To further enhance this program, the RMOW could consider: 1) Providing FireSmart information to individuals with their development permit application papers; 2) Using fridge magnets with lists to
communicate evacuation tips and the essentials needed to residents and businesses.

Rec #2

The RMOW, as part of its current update to the OCP and Development Permit Guidelines should consider
developing Wildfire Hazard Development Permit Area Guidelines for new subdivisions that require a report
by a qualified professional to assess wildfire hazard and, if needed to mitigate hazard, makes recommendations to: 1) FireSmart the forest vegetation surrounding the subdivision; 2) plant FireSmart landscaping; and
3) adjust building setbacks from the wildland. Reports should adhere to a consistent standard defined by the
RMOW.

Rec #3

The RMOW should consider developing a landscaping standard for FireSmart vegetation within Wildfire
Hazard Development Permit Areas.

Rec #4

The RMOW, as part of its current update to the OCP and Development Permit Guidelines should consider
developing Wildfire Hazard Development Permit Area Guidelines that require FireSmart principles to be
applied to development including the consideration of a target FireSmart checklist score, low- or non-combustible exterior cladding and roof materials, sprinklers, set-backs and access (i.e., multiple access points,
exterior ring roads and/or secondary emergency access).

1
Partners in Protection. 2004. FireSmart Protecting your Community from Wildfire. http://www.partnersinprotection.ab.ca/downloads/index.php
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Rec #5

The RMOW, as part of its current update to the OCP and Development Permit Guidelines should consider
requiring homes that are undergoing a significant retrofit or re-roofing to trigger the development permit
process so that FireSmart building principles are applied.

Rec #6

The RMOW should consider having subdivision plans and hazard assessments within the Wildfire Hazard
Development Permit area reviewed by the Fire Chief, or their designate, to ensure that any WFRS concerns
are identified prior to permit approval.

Rec #7

In those areas developed without 2-way access, the RMOW should consider opportunities for improving
emergency-only access using existing trail networks and logging roads in areas such as Kadenwood and
Cheakamus Crossing. This may require the installation of removable access control, removal of natural barriers or upgrades to bridges or pedestrian only sections.

Rec #8

In those areas developed without 2-way access, the RMOW should consider working with developers to
improve emergency access and evacuation routes as growth continues. Providing a secondary, emergencyonly access trail or road that is gated could be an alternative to developing a secondary public access route
in smaller or constrained subdivisions.

Rec #9

The RMOW should consider working with UBCM to identify opportunities to continue the fuel management
program given the high cost of treatment in the municipality.

Rec #10

The RMOW and the WFRS should consider developing a Memorandum of Understanding (MOU) with the
Cheakamus Community Forest to facilitate the continuation and expansion of the fuel management program
within the confines of the current UBCM funding structure. If working together to complete fuel treatments
in the urban interface, fuel treatment objectives rather than merchantable harvesting must drive the selection, design and implementation of treatments areas. Five potential treatment units have been identified in the
community forest tenure.

Rec #11

The RMOW should consider working with UBCM to secure funding for prescription development and then
treatment in polygons 1, 2, 3, 7, 8, 11 and 12. While these polygons were rated as moderate on the WUI
threat worksheet, they range to high threat in portions of the polygons and are considered a fuel hazard that
should be addressed through fuel treatments. Currently, UBCM and the Wildfire Management Branch will
only approve treatments rated as high or extreme on the WUI Threat Rating Worksheet; however the division
between moderate and high is not supported by a rationale and it is therefore unknown whether the classification is meaningful. It is our professional judgement that these units represent a fuel hazard that should be
addressed by fuel treatments.

Rec #12

The RMOW should consider funding and implementing a monitoring and maintenance schedule for fuel
treatments completed to date. Each site should be visited every three years and assessed for fuel hazard.
Permanent photo plots have been established for visual assessment of change in vegetation over time.
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1.

Introduction

Municipality of Whistler (RMOW)
is a premier destination winter and summer
resort with an estimated population of 9,824
permanent residents (Statistics Canada 2012)
and an estimated daily population equivalent of
31,794 (residents, visitors and employees). The
Community has been ranked as the number
one destination ski resort in North America and
recently hosted 2010 Olympic and Paralympic
Winter Games. Overall, the Municipality is
a significant contributor to the economy of
British Columbia. For the period of 2000 to 2010
Whistler has, on average, accounted for 11% of
BC’s total tourism room revenue .
Th e R e so r t

Wildfire can result in significant economic, social
and environmental losses depending on where
it occurs. Wildland urban interface (WUI) fires
tend to have the most significant losses associated
with them due to the values at risk in populated
areas. The RMOW is 24,375 hectares in size
and more than 65% is forested. Based on 2011
data, 9,239 private dwellings were within the
municipality and 3,900 of those were occupied by
permanent residents (Statistics Canada 2012). In
total, assessed value of taxable properties in 2010
was more than $10 billion.
In considering wildfire risk in the WUI, it is
important to understand the specific risk profile
of a given community, which can be defined by
the probability and the associated consequence of
wildfire to the community. While the probability
of fire in coastal communities is substantially
lower when compared to the interior of British
Columbia (BC), the consequences of a large
fire could be very significant given structure
values, access and evacuation constraints,
population size, topography and environmental
considerations.
A Community Wildfire Protection Plan (CWPP)
was completed for the RMOW in 2005. Since
that time, substantial new development has

occurred. The RMOW has also implemented a
number of recommendations from the 2005 plan.
These changes have altered the community’s
risk profile in certain areas and B.A. Blackwell
& Associates Ltd. have been contracted to
prepare a CWPP update that reflects current
conditions. The CWPP update will include an
updated model of the Wildfire Risk Management
System to spatially reflect changes in risk across
the landscape, and will enhance priority fuels
mapping to delineate potential fuel treatment
areas with some consideration given to
operational feasibility and cost.

1.1
Goals and Objectives of the
CWPP Update
will provide the RMOW with an
updated plan to manage wildfire risk and guide
mitigation strategies. Specifically, the goals and
objectives of the plan are to:
Th is C W PP

1. Update the Community wildfire risk assessment by
a. Updating baseline data
b. Re-running the Wildfire Risk Management
System Model
c. Completing the Wildland Urban Interface
Wildfire Threat Sheet for specific areas of
risk
2. Develop an action plan to guide mitigation by
a. Identifying and prioritizing hazardous fuel
treatments
b. Identifying other initiatives to reduce risks
that include
i.

Community education

ii.

Structure protection

iii.

Emergency response
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The scope of this project includes three distinct
phases of work:
•

Phase I – Update baseline data and re-run the
Wildfire Risk Management System (WRMS)
to spatially quantify fire risk.

•

Phase II – Complete field stops to assess wildfire threat at specific locations and to identify
areas that are potentially feasible priority fuel
treatments.

•

Phase III – Update the Plan including measures to mitigate the identified risk through
communication and education, structure
protection, emergency response and vegetation management.

1.2
Community Wildfire Protection
Planning Process
document will review the
background information related to the
community. This includes a summary of
the community characteristics such as
Th is C W PP

demographic and economic profiles, critical
infrastructure, environmental values, fire
weather, and fuels. These and additional data
are then used in a spatial model called the
Wildfire Risk Management System (WRMS).
The output of this model is a series of maps
that characterize the probability of fire and
the potential consequences of fire. The final
map is a combination of all the probability and
consequence layers and shows the levels of risk
in the community. Figure 1 demonstrates how
the development of a community risk profile
is addressed by the individual elements of the
CWPP planning process. The end result is the
implementation of recommendations using the
various planning tools to lower the wildfire
risk faced by a community. The Action Plan in
Section 8: 2011 Action Plan specifically addresses
the elements of a CWPP that contribute to
risk reduction (Figure 1). It makes specific
recommendations (planning tools) on how risk
can be reduced by making changes to these five
elements.

Figure 1. The
planning structure
that translates the
community risk
profile into actions to
reduce the risk faced
by the community.

2

2.

Community Profile

Th e R M OW is located on Highway 99 (Sea to Sky
Highway) 57 km north of Squamish and 34 km
south of Pemberton (Figure 2). The RMOW
is 24,375 hectares in size and the municipal
boundary encompasses extensive and continuous
areas of forested wildland.

Whistler is a resort based community with an
economy driven by recreationbased tourism; continued
economic success is dependent
on maintaining tourism as a
primary economic driver (RMOW
2005). A large fire within and/
or adjacent to the community
could have short and long term
implications for the economy
of Whistler and the region due
to impacts such as structure
and infrastructure loss, resort
closures, reduced employment,
reduced visual quality and reduced
visitor numbers. More than
60% of Whistler’s employment
is associated with tourism and
it accounts for 43% of income
(RMOW 2004).

2.1

values are primarily located upslope from the
developed areas (Map 1).
The Emergency Operations Centres, Health
Care Centre and the local Fire Rescue Service are
critical to emergency response in the community.
The 2nd floor of the Public Safety Building
functions as the primary Emergency Operations
Centre for Whistler and provides the foundation
for incident command and response during a
large fire event or other major emergency.

Infrastructure

extensive infrastructure spread
primarily along the Highway 99 corridor and
in Whistler Village centre. Key infrastructure
in the urban interface includes the two
Emergency Operations Centres(EOC) (public
safety building and public works yard), three
fire halls, municipal building, health care centre
and medical clinic, schools, the BC Ambulance
Service and the BC Hydro Rainbow substation
(Map 1). Infrastructure values that are more
isolated from the urban interface include the
wastewater treatment facility, gas flare, compost
facility, solid waste transfer station, BC Hydro
transmission line, BC Hydro Function Junction
substation and communications towers (Map
1). Watersheds and water system infrastructure
W h is tle r h a s

Figure 2. Google Earth TM image of the Resort Municipality of
Whislter

The maintenance of
electrical service and water
supply is necessary for response during a largescale emergency and is required during the
recovery phase. Ideally full function of these
services would be maintained throughout an
emergency; however, wildfire could potentially
disrupt regular services. Whistler’s hydroelectric feed has been looped so that power
can be supplied from either the north or south,
which makes a disruption due to wildfire less
likely. Additionally, Whistler has backup systems
in place to maintain power to key facilities,
including the water supply system. Portable

3

generators can also be connected at strategic
locations in order to ensure that water is
available should a major power failure occur.
The remaining infrastructure listed above and
shown in Map 1 is considered vulnerable to
wildfire and, while this infrastructure may not
be critical during the response phase of a wildfire
emergency, its loss is a concern in terms of
community resilience during the recovery phase.

The key infrastructure discussed in this section
was considered as part of the Wildfire Risk
Management System (WRMS) and in the
prioritization of treatment areas presented later
in this plan.

Map 1. Critical
infrastructure
in and around
Whistler.
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2.2
Environmental and Cultural
Values

as potential habitat for at risk plants were also
included (Map 2).

rich in natural environment values
which contribute to Whistler’s attraction as a
resort destination. Protecting the environment
through sustainable ecosystem management
and use of the Precautionary Principle is one of
five key priorities for achieving Whistler’s 2020
Vision for a sustainable future. The Whistler
Terrestrial Ecosystem project (completed for the

Through the Whistler Environmental Strategy
(Whistler Environmental Strategy 2002), the
RMOW has established a Protected Area
Network (PAN). The strategic goal of the PAN
is to protect, in Municipal boundaries, an
ecologically viable network of critical areas.
Utilizing information on ecosystems from the
TEM inventory, the Municipality has identified
and protected unique and sensitive habitats such
as streams, lakes, wetlands, old growth forests,
alluvial forests, riparian areas, and the corridors
connecting them. These areas were included
within the WRMS, and the lower elevation
PAN areas were ranked above higher elevation
PAN areas; primarily due to the limited area
of important ecosystems in the valley bottom
and their relative rareness compared to higher
elevation protected areas.

W h is tle r is

RMOW by B.A. Blackwell and Associates Ltd.
in 2004) identified critical areas for protection
and further study. The Protected Area Network
(PAN) protects these areas with a regulatory
framework. The CWPP considers some of these
values in the WRMS given their vulnerability to
wildfire.
There are no Conservation Data Centre
records for red or blue listed elements in the
study area based on current data available
for download (LRDW 2012). However, these
data are considered incomplete. There is a
high probability that the study area contains
important habitat for species at risk. Within
the RMOW, Whistler Terrestrial Ecosystem
Map (TEM) data was used to identify important
habitat at risk in the RMOW. This included one
red listed species Keen’s long-eared myotis (bat),
and five blue listed species: coastal tailed frog;
red-legged frogs; great blue heron; bull trout;
and, Dolly Varden trout. TEM polygons rated

Several other high value biodiversity areas
outside of the RMOW were included to account
for the absence of TEM data. These included
the identified deer winter range, riparian train
wreck and important stream networks in the
interpretive forest.
Currently, there are two First Nation Cultural
Management Areas (Callaghan and Cheakamus)
identified within the Sea to Sky LRMP (MAL
2008) that fall within the CWPP study area.
Objectives for these are:
1. Conserve the integrity of the First Nations
cultural and heritage resources, including
cultural sites;
2. Ensure that economic development activities
are undertaken in a manner that is sensitive to First Nation’s social, ceremonial and
cultural uses.
At this time, these areas have not been
incorporated into the WRMS because we are
uncertain how vulnerable the values at risk are
to wildfire. However, cultural management
areas will be considered under this plan.

5

Map 2.

Species at risk habitat within the RMOW.
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3. The Wildland Urban
Interface
definition of wildland urban
interface (WUI) is the place where the “forest
meets the community”. Other configurations of
the WUI can be described as intermixed.
Intermixed areas include smaller, more isolated
developments that are embedded within the
forest.
Th e cl a ssic al

forest into the community.
Map 3 shows the interface density classes mapped
for the RMOW. The area of ‘Urban’ interface
shown in Map 3 is buffered from the wildland
by surrounding development. The area of
‘Developed’ interface density usually looks like
the interface, whereas the ‘Mixed’ and ‘Isolated’
areas are predominantly intermix.

3.1
Vulnerability of the Wildland
Urban Interface to Fire
Fi r e s sp r e a d i n g into the WUI from the forest
can impact homes in two distinct ways: 1) by
sparks or burning embers carried by the wind
or convection that start new fires beyond the
zone of direct ignition (main advancing fire
front) and alight on vulnerable construction
materials (i.e. roofing, siding, decks etc.) and
2) through direct flame contact, convective
heating, conductive heating or radiant heating
along the edge of a burning fire front or through
structure-to-structure contact. Fire can ignite
a vulnerable structure when the structure is in
close proximity (within 10 meters of the flame) of
either the forest edge or a burning house.

In either interface or intermix settings, fire has
the ability to spread from the forest into the
community or from the community out into
the forest. Although
these two scenarios
are quite different,
they are of equal
importance when
considering interface
fire risk. In Whistler,
the probability of a
fire moving out of the
community and into
the forest is equal to
or greater than the
probability of fire
moving from the

Structural fires also have the potential to move
from a house into the adjacent forest. FireSmart
principles not only address fire coming from
the WUI to a structure but they also reduce the
probability of a structural fire igniting the forest
interface.
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Map 3.

Interface density classes wtihin the RMOW.
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The WUI continuum summarizes the main
options available for addressing WUI fire risk in
the CWPP process (Figure 3).
The recommended management response
to a given wildfire risk profile is based on
determining the appropriate combination and
level of emphasis of the key elements shown in
Figure 3:
•

Communication and public education (e.g., signage, websites,
advertising, communication
planning, private owner structure protection and vegetation
management)

•

Structure protection (e.g., FireSmart principles for construction
and vegetation management,
National Fire Protection Association standards, subdivision
design)

•

Vegetation management (e.g.,
identifying hazardous fuel types,
mitigating high risk fuels, creating landscape level fuel breaks)

•

Emergency response (e.g.,
evacuation and access routes,
firefighting capability, training,
emergency response planning,
post-fire rehabilitation planning)

Determining where efforts for
wildfire mitigation should be focused is based
on an assessment of risk, defined as the factors
that contribute to the probability of fire and the
values at risk (consequence) in the community. A
variety of management responses are appropriate
in a given community based on the Community
Risk Profile presented in Section 6.

4.

FireSmart

with a wildfire is the zone adjacent to buildings
and homes. FireSmart, Protecting Your
Community from Wildfire is a guide developed
by Partners in Protection that provides practical
tools and information on how to reduce losses
associated with interface fires.
We often consider wildfire an external threat
to our residences; however in many cases fire
can originate as a house fire and spread into the

Figure 3. Wildland urban interface continuum summarizing the
different options for addressing
fire risk in the Community Wildfire
Protection Plan.

interface. In both cases, fire
coming from the forest to a building or spreading
from a building to the forest, home owners,
and businesses can take steps to reduce the
probability of this occurring. There are two main
avenues for FireSmarting a home: 1) change
the vegetation type, density, and setback from
the building (fuel treatments) and 2) change the
structure to reduce vulnerability to fire and the
potential for fire to spread to or from a building.

the most important areas in respect to
forest fire ignition and the damages associated
One of
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4.1

FireSmart Structure Protection

consideration in protecting
the wildland urban interface zone from fire
is ensuring that homes can withstand an
interface fire event. Often, it is a burning ember
traveling some distance (spotting) and landing
on vulnerable housing material, rather than
direct fire/flame (vegetation to house) contact,
that ignites a structure. Alternatively, the
convective or radiant heating produced by one
structure may ignite an adjacent structure if it is
within close proximity. Structure protection is
focused on ensuring that building materials and
construction standards are appropriate to protect
individual homes from interface fire. Materials
and construction standards used in roofing,
exterior siding, window and door glazing, eaves,
vents, openings, balconies, decks and porches
are primary considerations in developing
FireSmart neighbourhoods. Housing built
using appropriate construction techniques and
materials is less likely to be impacted by interface
fires.
A n oth e r imp o r ta nt

While many communities established to date in
BC were built without significant consideration
with regard to interface fire, there are still ways
to reduce home vulnerability. Changes to roofing
materials, siding, and decking can ultimately be
achieved through long-term changes in bylaws
and building codes.
The FireSmart approach has been adopted
by a wide range of governments and is
a recognized template for reducing and
managing fire risk in the wildland urban
interface. The most important components
of the FireSmart approach are the adoption
of the hazard assessment systems for wildfire,
site and structure hazard assessment, and the
proposed solutions and mitigation outlined for
vegetation management, structure protection,
and infrastructure. Where fire risk is too high
to be acceptable, at a minimum, the FireSmart
standard should be applied to new subdivision
developments and, wherever possible, the
standards should be integrated into changes
to, and new construction within, existing

subdivisions and built up areas.
The following link accesses an excellent 4
minute video demonstrating the importance of
FireSmart building practices during and ember
shower: http://www.youtube.com/watch?v=_
Vh4cQdH26g
4.1.1

Roofing Material

is one of the most important
characteristics influencing a home’s vulnerability
to fire. Roofing materials that can be ignited by
burning embers increase the probability of fire
related damage to a home during an interface fire
event.
Roo f i n g m ate r i al

In most communities, there is no fire
vulnerability standard for roofing material.
Homes are often constructed with unrated
materials that are considered a major hazard
during a large fire event. In addition to the
vulnerability of roofing materials, adjacent
vegetation may be in contact with roofs, or roof
surfaces may be covered with litter fall and leaves
from adjacent trees. This increases the hazard by
increasing the ignitable surfaces and potentially
enabling direct flame contact between vegetation
and structures.
4.1.2

Building Exterior - Siding Material

B ui ld i n g e x te r i o r s constructed of wood are
considered the second highest contributor to
structural hazard after roofing material. Wood
siding within the interface zone is vulnerable
to direct flame or may ignite when sufficiently
heated by nearby burning fuels. Winds caused
by convection will transport burning embers,
which may lodge against siding materials. Siding
materials, such as wood shingles, boards, or vinyl
are susceptible to fire. Brick, stucco, or heavy
timber materials offer much better resistance to
fire.

4.1.3

Balconies and Decking

and decks
increase fire vulnerability through

Ope n balco n i e s
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their ability to trap rising heat, by
permitting the entry of sparks and
embers, and by enabling fire access to
these areas. Closing these structures
off, limits ember access to these areas
and reduces fire vulnerability.
4.1.4

Combustible Materials

stored
within 10 m of residences also elevate
fire risk. Woodpiles, propane tanks or
other flammable materials adjacent
to the home provide fuel and ignitable surfaces
for embers. Locating these fuels away from
structures helps to reduce structural fire hazards
and makes it easier and safer for suppression
crews to triage a house.
Co mbus tib le m ate r i al s

4.2

FireSmart Fuel Treatments

method of reducing how easily
fire can move to and from a home is by altering
the vegetation around the home. The following
information regarding fuel treatments is based
on the FireSmart Manual (Partners in Protection
2002).
O n e e f f ec ti v e

Figure 5.

Example of fuel reduction 30-100 m from buildings.

Figure 4.

FireSmart Priority Zones

Priority Zone 1 is a 10 m fuel free zone around structures
(Figure 4). This ensures that direct flame contact with
the building cannot occur and reduces the potential
for radiative heat to ignite the building. While creating
this zone is not always possible, landscaping choices
should reflect the use of less flammable vegetation such
as deciduous bushes, herbs and other species with low
flammability. Coniferous vegetation such as juniper or
cedar bushes and hedges should be avoided, as these are
highly flammable. Any vegetation in this zone should be
widely spaced and well setback from the house.
Priority Zone 2 extends from 10 to 30 m from the
structure. In this zone, trees should be widely spaced 5 to
10 m apart, depending on size and species. Tree crowns
should not touch or overlap. Deciduous trees have much
lower volatility than coniferous trees, so where possible
deciduous trees should be preferred for retention or
planting. Trees in this area should be pruned as high as
possible (without compromising tree health), especially
where long limbs extend towards buildings. This helps
to prevent a fire on the ground from moving up into
the crown of the tree or spreading to a structure. Any
downed wood or other flammable material should also be
cleaned up in this zone to reduce fire moving along the
ground.
Priority Zone 3 extends from 30 to 100 meters from the
home. The main threat posed by trees in this zone is
spotting, the transmission of fire through embers carried
aloft and deposited on the building or adjacent flammable
vegetation. To reduce this threat, cleanup of surface
fuels as well as pruning and spacing of trees should be
completed in this zone (Figure 5).
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5.
5.1

Fire Environment
Regional Climate

Whistler falls within the southern submaritime
general climate type (Green and Klinka, 1994).
This features an overall climate that is maritime
in nature, but is beginning to transition to the
more continental climates to the east because of
the distance from the moderating effect of the
Pacific Ocean. This increasing continentality
is reflected in wider temperature extremes
(warmer summers and cooler winters) as well as

less precipitation relative to the more strongly
maritime climates further to the west. Within
this general climatic influence, regional climates
within the study area vary primarily along
elevation gradients and proximity to upper
valley reaches. The Whistler CWPP study area
intersects five different biogeoclimatic units
(Map 4); the CMAunp is non-forested and
therefore not described below. The majority of
development within Whistler is located within
the CWHms1 (Map 4).
The following overviews are adapted from
Green and Klinka
(1994). The CWHds1
occurs in the lowest
elevations in the
study area. Its climate
is characterized
by warm, dry
summers and moist,
cool winters with
moderate amounts
of snow. Growing
season water
deficits on average
sites are typical.
Forest ecosystems
on average sites
are dominated by
Douglas-fir, western
hemlock, and varying
amounts of western
redcedar.
The CWHms1
occurs above the
CWHds1 and
reflects increasing
precipitation and
cooler temperatures.
Its climate is
characterized by
moist, cool winters
Map 4. Biogeoclimatic
Ecosystem Classification
subzones within the RMOW.
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Resource Operations (MFL) and Environment
and cool but relatively dry summers. Snow
Canada. The data from these stations are
fall is relatively heavy, particularly in upper
used to determine fire danger on forestlands
elevations. Forest ecosystems on average sites are
within a community. The information can be
dominated by western hemlock, Douglas-fir, and
varying amounts of
western redcedar,
Historic Average and Maximum Temperature by Month in the RMOW
and amabilis fir,
40
38
with the latter
36
36
35
35
species increasing
35
at higher elevations
and cooler aspects.
30
28
The abundance of
27
Douglas-fir in the
25
CWHms1 is related
to historic wildfires
20
which are associated
with dry summers.
15

The MHmm2
10
represents a
subalpine climate
5
and occurs above
the CWHms1. In
0
the eastern portion
April
May
of the study areas,
it is restricted to
northerly aspects and
the ESSFmw occurs on southerly aspects (Map
4). The MHmm2 is characterized by long, moist,
cold winters and relatively short, cool, moist
summers. Snowfall is high and deep snowpacks
can persist into July.
The ESSFmw is restricted to the eastern portion
of the study area and only occurs on southerly
aspects above the CWHms1 (Map 4). The
subzone is the mildest in the ESSF zone and is
characterized by long, cold winters with heavy
snowfall and cool summers. Snowfall is high and
snowpacks can persist into June.

5.2

Fire Weather

The Canadian Forestry Service developed
the Canadian Forest Fire Danger Rating
System (CFFDRS) to assess fire danger
and potential fire behaviour. A network of
fire weather stations is maintained by the
Ministry of Forests, Lands and Natural

June

July
Max of Temp

August

September

October

Average of Temp

Figure 6. Historic average and maximum
temperature by month within the RMOW.

obtained from the MFL Wildfire Management
Branch and is most commonly utilized by
municipalities and regional districts to monitor
fire weather, determine hazard ratings, and
implement fire bans and closures. Historic fire
weather data for Whistler was compiled from
eight weather stations that have operated in
the study area for a total of 52 years between
1950 and 2007. The values extracted were from
noon each day for the length of record. Average
temperature data from this record reflects the
relatively cool summers of the CWHms1 (Figure
6); however, in some years temperatures far
exceed the average as demonstrated in Figure 6.
The Fire Danger classes provide a relative index
of how easy it is to ignite a fire and how difficult
control is likely to be. The BC Wildfire Act
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mid-September is dominated high to extreme
fire danger days, with the peak in extreme fire
danger days occurring in August (Figure 7). Fire
danger drops steeply in October. These data
suggest that the fire season in Whistler most
often occurs from May through to September;
however, July and August are the months when
conditions are most likely to be favourable for
extreme wildfire behaviour.

[SBC 2004] and Wildfire Regulation [B.C. Reg.
38/2005], which specify responsibilities and
obligations with respect to fire use, prevention,
control and rehabilitation, restrict high risk
activities based on these classes. Fire Danger
Classes are defined as follows:

Class 1 (Low) – Fires likely to be selfextinguishing and new ignitions unlikely. Any
existing fires
Whistler Stations Average Danger Class Days per Month
limited to
14
smouldering in
deep, drier layers.
12

Class 2 (Moderate)
– Creeping or
gentle surface
fires. Fires easily
contained by
ground crews
with pumps and
hand tools.

10

8

6

Class 5 (Extreme) – Fast-spreading, high-intensity
crown fire. Very difficult to control. Suppression
actions limited to flanks, with only indirect
actions possible against the fire’s head.
In Whistler, danger class days for the fire season
are predominantly low-moderate in April and
May. The period from June to approximately

June

5.3

July

Fuels

August

September

Extreme

High

Very High

Low

Moderate

Extreme

High

Very High

Low

Moderate

Extreme

High

Very High

Low

Moderate

Extreme

High

Very High

Low

Moderate

Extreme

High

Very High

Low

Extreme

High

Very High

Low

Moderate

Extreme

High

Very High

Low

Moderate

Class 4 (Very High) – High-intensity fire with
partial to full crown involvement. Head fire
conditions beyond the ability of ground crews;
air attack with retardant required to effectively
attack fire’s head.

Moderate

4

Class 3 (High)
– Moderate
2
to vigorous
surface fire with
intermittent
0
crown
involvement.
April
May
Challenging for
ground crews to
handle; heavy equipment (bulldozers, tanker
trucks, aircraft) often required to contain fire.

October

Figure 7. Fire Danger Class
averaged for each month.

The fuel typing used to
develop the Provincial Strategic Threat analysis
is not accurate at a local scale, therefore fuel
types are generated spatially for the study area
using an algorithm that assigns CFFDRS fuel
types based on Vegetation Resource Inventory
(VRI) data and then updated based on ground
truthing.
The algorithm uses BEC, species mix, crown
closure, age, and non-forest descriptors to
assign fuel type. Typically, the outputs require
refinement and do not adequately describe the
variation in fuels present in a given area due to
errors in VRI and adjustments
required in the algorithm. For this
14

reason, it is important to ground-truth fuel types
in order to modify the algorithm and improve
fuel type accuracy. During the 2005 CWPP, the
fuels in the area were extensively ground truthed
as part of the Whistler Terrestrial Ecosystem
Mapping Project; therefore the fuel type
database was updated with recent development,
harvesting or other disturbance as identified
on recent orthophotographs. The fuel typing is
illustrated in Map 5.
Table 1 summarizes the fuel types by general
fire behaviour and total area for the RMOW. In
general, the fuel types considered hazardous in
terms of dangerous fire behavior and spotting
(lofting burning embers) are C2, C4, and C3.

Hazardous fuel types are shown in Map 6.
Appendix 1 contains a more detailed description
of each type.
Under the existing provincial funding
administered by the Union of BC Municipalities
(UBCM), funds are only available for fuel
treatment on Crown and municipal land. Of
the 3,992 ha of potentially hazardous fuels
identified in the study area (Map 6 and Table 1),
approximately 10.4% is privately owned and most
of that area is close to the interface. Compared to
many other communities in BC, opportunities to
address hazardous fuels on Crown or municipal
land at the Whistler interface are relatively good.

Table 1. A summary of fuel types, associated hazard and area within the RMOW study area.
Fuel
Type

Description

Wildfire behaviour under high
wildfire danger

C2

Moderately dense regeneration to pole-sapling
forest with crowns almost to the ground.

Almost always crown fire, high to very
high fire intensity and rate of spread.

C3

Fully stocked, mature forest, crowns separated
from ground.

C4

Area
(ha)

Percent
(%)

Percent area
that is private
(%)

230

0.9

0.0

Surface and crown fire, low to very
high fire intensity and rate of spread.

1,599

5.8

1.4

Dense, pole-sapling forest, heavy standing
dead and down, dead woody fuel, continuous
vertical crown fuel continuity.

Almost always crown fire, high to very
high fire intensity and rate of spread.

2,151

7.8

0.8

C5

Well stocked, mature forest, crowns well separated from ground.

Low to moderately fast spreading, low
to moderate intensity surface fire.

10,337

37.7

1.7

C7

Open, uneven-aged forest, crowns separated
from ground except in conifer thickets, understory of discontinuous grasses, herbs.

Surface, torching, rarely crowning
(slopes > 30%), moderate to high
intensity and rate of spread.

2,450

8.9

0.8

D1

Moderately well-stocked deciduous stands.

Always a surface fire, low to moderate
rate of spread and fire intensity.

166

0.6

0.2

M2

Moderately well-stocked mixed stand of conifers and deciduous species, low to moderate
dead, down woody fuels, crowns nearly to the
ground.

Surface, torching and crowning, moderate to very high intensity and spread
rate (depending on slope and percent
conifer).

1,820

6.6

0.8

M2r

Moderately well-stocked mixed stand of
conifers and deciduous species regeneration,
crowns nearly to the ground.

Surface, torching and crowning, moderate to very high intensity and spread
rate (depending on slope and percent
conifer).

811

3.0

0.0

O1 Long

Continuous standing grass, fuel loading is 0.3
kg/m2, 90% cured.

Rapid spreading, moderate to high
intensity surface fire.

108

0.4

0.0

S3

Continuous, deep slash from mature to overmature stands of western red cedar, western
hemlock, Douglas-fir. Slash is typically one
season old.

Moderate to high rate of spread and
high to very high intensity surface fire.

58

0.2

0.0

NF

Non-fuel

N/A
Total:

7,700

28.1

4.5

27,431

100.0

10.4
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Map 5.

Fuel typing for the RMOW.
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Map 6. Potentially hazardous fuel types and private ownership wthin the RMOW.
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5.4

Historic Ignitions

are summarized by
reported fire cause for the period of
1919 to 2009 with some gaps between
years. Considering not all fires are
reported, estimates are likely lower
than actual numbers. Approximately
25% of fire ignitions have been
lightning caused and the rest have
been human caused (Figure 8). The
highest number of recorded fires
(both human and lightning caused)
occurred in 2009. The average
number of fires per for the length of
record is 5 but in the previous decade
the average number of fires per year
has been 8 (Figure 8). Data pre-1951
may underestimate the number of
fire starts as it only records fire
extent for fires that contributed
to an area burned, whereas data
after that date includes all fires
reported to the MFLNRO Wildfire
Management Branch.

Number of Fires per Year of Record for the RMOW

Fi r e data
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Figure 8.
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Number of fires per year between 1919 and 2010 within the RMOW.
Total Hectares Burned per Year with the RMOW
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The number of hectares burned
per year (Figure 9) shows that
the largest wildfire in the area
occurred in 1926. This fire
occurred at the northern end
of the study area and burned
towards Pemberton (Map 7). The
area burned in the study area has
been consistently small since then,
which is likely due to both regional
climate limiting wildfire activity
and effective fire suppression.
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Lightning

Person

Figure 9. Number of hectares burned per year between 1919 and 2010 within
the RMOW.

The figures above and the fire history
data presented in Map 7 indicate that the RMOW
has experienced some large fires in the last 100
years. Most have been human caused and the
number of ignitions was higher than the historic
average in the last decade. Most fires have started
in the valley bottom (Map 7) and have tended
to travel northeast to east towards Pemberton,

suggesting that winds from the southwest tend
to drive the growth of wildfires up the valley.
The point ignition data shown in Map 7
represents ignitions located, as per MFLNRO
methodology, on a grid rather than the exact
ignition location; therefore, some points are
located in water and multiple points are often
located on top of one another.
18

Map 7.

Historic ignitions and fire extents from 1919 to 2009.
19

6. Updated Community
Risk Profile
6.1
Wildfire Risk Management
System (WRMS)
The WRMS system is based upon a spatial model
developed in a Geographic Information System
(GIS) format. Individual polygons are weighted
for each subcomponent (Figure 10). Using

the contribution of other subcomponents. Visual
quality and recreation values are considered
in designing and implementing fuel treatment
activities but it was considered acceptable to
remove them from the WRMS because we
would not be developing recommendations
to target the protection of these values from
wildfire specifically. The Urban Interface
subcomponent was expanded to include key
infrastructure values that were previously nonexistent or not available spatially.

Figure 10. WRMS Structure used to calculate final
probability and consequence
ratings.

algorithms, the subcomponents are combined
to produce component weightings which are
then further processed to derive probability and
consequence ratings. The WRMS component
maps are presented in Appendix 2.
There are some differences in the model used to
update fire risk and the 2005 WRMS and these
are due to the evolution in our risk mapping
approach that has occurred as we have completed
more plans across the province. The probability
components remain the same, as have the
air quality and biodiversity subcomponents.
However, the recreation and visual quality
subcomponents have been removed because
they are generally high across the majority of the
study area and therefore add little definition to
the model. This is undesirable because it dilutes

Overall fire risk is determined based on a
combination of the probability and consequence
as per the Fire Risk Matrix below (Figure
11). Similar to the Province’s Wildland Urban
Interface Wildfire Threat Worksheet method,
fire risk determination based on the WRMS
is more heavily influenced by the probability
component than the consequence component.
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Figure 11.

Fire risk matrix.

Fire Risk Matrix
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Low

Low
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Extreme

Extreme
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High

High

Extreme

Extreme

The Wildfire Risk Management System (WRMS)
developed in support of this plan identified that
the developed portions of the RMOW have a
predominantly moderate and high wildfire risk
(Map 10). No extreme risk is identified because
extreme probability areas do not overlap with
areas of high or extreme consequence.
This is primarily driven by the values at risk in
the valley bottom and the fuels that surround
them. The probability of wildfire is greatest
where the hazardous fuel types and higher
ignition probabilities occur, both of which tend
to be concentrated on the valley bottom and
lower slopes (Map 8).

low. The assumption being that any one of these
subcomponents occurring independently is not
a significant driver of risk and does not warrant
a risk response but where the subcomponents
occur together or with urban interface they may
warrant a risk response. See Appendix 2 for all
WRMS map outputs.

Consequence (Map 9) is primarily driven
by urban interface; the subcomponents for
biodiversity, air quality and evacuation difficulty
only contribute noticeably to the definition of
consequence when they overlap with urban
interface values. This is both because of their
weightings in the model and because, in most
cases, the highest rated values for biodiversity,
air quality and evacuation are located in the
valley bottom and overlap with the interface.
However, any one of these subcomponents
occurring alone with no overlaps is not weighted
high enough to increase consequence above
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Map 8.

Probability of wildfire from the WRMS.
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Map 9. Consequence of wildfire from the WRMS.
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Map 10.

RMOW Fire Risk from the WRMS.
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6.1.1

Model Validation

The recent July, 2009 fire provides an opportunity
for a limited validation of the WRMS. The
modeled probability, fuel typing and fire
behaviour were a relatively good fit for the actual
fire boundary from the 2009 fire (Map 11). While
the small size of the fire does not allow for a
comprehensive validation of the model, it does
provide some good information. As shown in
Map 11, the fuel type mapping and probability is
a relatively good fit for the fire boundary. Fuel
typing boundaries are accurate at approximately
1:20,000, therefore it is not expected that edges of
the fuel typing and fire boundary would match
precisely. The rate of spread predicted and the
rate of spread reported1 were a good fit given
that the fire behaviour is modeled under 90th
percentile weather conditions. The fire was
initially listed at Rank 4 (Rate of spread: 3.0 - 6.0
m/min) on July 30 and then downgraded to
Rank 2 (less than 1.5 m/min) the following day.
The Crown Fraction Burned predicted was also
reasonable with the crown consumption evident
on the orthophoto matching the model in two
out of three areas. Fuel types are generalizations
of forest inventory and associated forest fuels
and cannot capture all of the variation in the
polygon, therefore the model did an acceptable
job of representing the crown fire behaviour for
this fire.
The model did predict that rate of spread and
crown consumption would be high in the C7 fuel
polygon that extends beyond the fire boundary,
which is a factor of the steep terrain and open
forest (Map 11). Based on that, it could have been
expected that the fire would have continued to
grow and encompass the remainder of the C7
polygon. There could be several reasons why the
fire stopped where it did rather than growing
further into this polygon including: windspeed
and direction driving fire shape, physical barriers
(i.e., cliff features or bare rock), fire weather
unfavourable to fire growth or discontinuity
in surface fuels or other fuel attributes (e.g.,
http://www.straight.com/article-245031/
wildfire-rages-blackcomb-mountain

moisture) that prevented fire spread under
the weather conditions at the time, and fire
supression efforts.
The area burned was modeled as low
consequence, which is also consistent with the
minimal impact this fire had on values at risk
within the RMOW. However, were the fire
to have impacted the Rendezvous Lodge, for
example, the low density of structures in this
area means that consequence values would still
have been rated low overall due to the very low
building density. It is a limitation of the model
that building value is not reflected in the urban
interface layer, particularly in the case of resort
communities where high value structures are
sometimes located in very isolated locations.
However, given that these structures are at high
elevation and well setback from forest fuels,
there is a low probability that they would be
physically damaged by wildfire. Additionally, on
a relative scale it is considered appropriate that
these structures are rated as lower consequence
than the higher density areas in the valley
bottom.

6.2
Wildland Urban Interface Threat
Rating Worksheet
In 2010 the Wildfire Management Branch
introduced a threat rating system for forested
polygons in the interface. Details regarding
how this worksheet was developed and is
structured can be found in the ‘Rating Interface
Wildfire Threats in British Columbia’ document
at https://ground.hpr.for.gov.bc.ca/files/
Interfaceworksheetuserguide.pdf.
The WUI Threat Rating Worksheet is used by
UBCM and the BC Wildfire Management Branch
when assessing funding eligibility for potential
fuel treatment areas. In order to assess potential
fuel treatment areas across the landscape, we
have adapted this worksheet into a spatial
format. Details of the methodology are provided
in spatial methodlogy report submitted to the
RMOW separately.

1
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Map 11. A Comparison of modelled WRMS fire
behaviour and outcomes of the 2009 wildfire.
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Map 12 spatially represents areas rated from
low to extreme threat within the RMOW. This
worksheet represents forested polygons that
are considered hazardous in terms of potential
wildfire behaviour due to fuels, weather
and topography, and their proximity to the
interface. These results have been used to guide
the selection of priority fuel treatment areas
identified in Section 8.4.

7. Wildfire Prevention
and Risk Reduction
Initiatives Implemented
since 2005
The CWPP and wildfire risk analysis undertaken
in 2005 spatially identified wildfire risk and made
recommendations for risk mitigation across
several key areas including communication and
education, structure protection, emergency
response, training, fuel management and
post-fire rehabilitation. The following section
outlines the actions taken in response to those
recommendations and the lessons learned in the
last seven years.

7.1

Communication and Education

Recommendations for communication and
education focused on educating residents,
businesses and the local development community
in how to apply FireSmart principles. The
RMOW has made extensive efforts to educate
residents, businesses and visitors on wildfire risk
reduction and preparedness, and to communicate
current information during the fire season.
The Whistler Fire Rescue Service (WFRS)
partners with the community, local businesses
and other government services to run programs
intended to minimize risk to residents, visitors
and businesses. Public educations programs are
run for children, adults and businesses and the
website offers a phone number for booking public
education events.

The RMOW website is structured with an
alerts, news and calendar sidebar, as well as
social media subscription options, to enable
the delivery of real time information to people
accessing the site. The sidebar is present on all
pages so alerts are visible no matter which part of
the site is visited.
The Emergency & Protective Services page
links to the WFRS and the Whistler Emergency
Program. From these pages, visitors can
download the Whistler Emergency Plan,
burning/campfire/fireworks regulations and
bylaws, and links to tools for fire prevention and
emergency preparedness including FireSmart
information.
The broader Emergency Preparedness Program
is a multi-stakeholder program targeted
at preparing the community for a range of
potential hazards. Education initiatives run
under the program include employee emergency
preparedness training, self-help pamphlets
for residents, training workshops, educational
pamphlets and Emergency Preparedness Week,
which is run annually.

7.2

Structure Protection

The 2005 plan identified that building code and
RMOW bylaws had allowed for the development
of a community dominated by businesses
and residences that were vulnerable to a large
interface fire event and that many structures
were not FireSmart. This was identified as
an issue to be addressed over the long-term
due to the difficulty of modifying existing
structures, the extensive cost associated with
retrofitting, and the policy changes required.
The recommendations in the CWPP addressed
building setbacks from flammable vegetation,
revisions to existing bylaws, the use of fire
resistant roofing materials and sprinklers.
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Map 12.

Wildland Urban Interface Threat Rating Map.
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Since 2005, substantial new development has
occurred in the RMOW and a number of efforts
have been made to apply FireSmart principles
to development. Under the current Official
Community Plan Bylaw 1021 (the OCP), the
Municipality may regulate the siting of buildings
and the placement of landscaping to alleviate
wildfire hazards (Bylaw 1844).
Within the OCP, a number of subdivisions
are designated as areas for the protection
of development from hazardous conditions,
including wildfire hazard. For these areas
development permit guidelines state that the
Municipality may require a detailed hazards
assessment by a qualified professional prior to
permitting, landscaping near buildings must be
carefully designed to minimize fire fuels and
exterior cladding and roof materials must be lowor non-combustible. The OCP and development
permit guidelines are currently being reviewed
and updated. Development permit guidelines
are not legislated, but are usually followed. To
date, some subdivisions have also had Section 219
Covenants placed on them to require sprinklers
and other wildfire hazard reduction measures.
The covenants are mandatory but are only as
effective as their enforcement. Also in use is the
Whistler Green checklist, which is voluntary
but sets a community standard for healthy
homes that use energy and resources efficiently.
Fire resistant roofing and BC FireSmart rated
cladding are each awarded one point in this
checklist. New developments are generally more
FireSmart than older subdivisions, most likely
as a result of the RMOW’s current policies and
education initiatives.

7.3
Emergency Response and
Training
The 2005 CWPP made recommendations
relevant to access, evacuation, incident
command, fuel storage, water supply, training
and suppression resources.

Emergency and Evacuation Planning
Emergency management planning has been
completed to a very high standard for the
RMOW. The Whistler Emergency Plan is
supported by several sub-plans including:
1. The Emergency Operations Centre (EOC)
Plans for activating the EOC, along with
response checklists of procedures for all EOC
functions and roles, and supporting forms and
documentation needed to operate the EOC;
2. Department Plans that maintain emergency
protocols outlining their specialized procedures for responding to and recovering from
emergencies;
3. Emergency Social Services (ESS) Plan activated when people have to be evacuated
and provided with essential services such as
shelter, food, clothing, family reunification,
emotional support and other forms of care
and comfort for the duration of an emergency; and
4. An Evacuation Plan addressing the planning,
response and recovery activities involved in
facilitating an evacuation of a wide-spread
area of Whistler.
In addition to these plans, individual agencies
have developed plans to support Whistler’s
response and recovery activities, including:
-

RCMP;

-

Whistler Health Care Centre;

-

School District # 48;

-

Whistler Blackcomb;

-

Utilities (BC Hydro, Telus, Terasen Gas);

-

Transportation Agencies (CN Rail); and

-

Regional, Provincial and Federal Agencies.
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The RMOW has a primary EOC located in the
Public Safety Building on the second floor of the
Fire Rescue Service (Map 1). A secondary EOC is
located at the Public Works Yard (Map 1).
Fire Prevention
Since 2005, the Whistler Fire Rescue Service
and the RMOW have enhanced efforts to
prevent ignitions through their communication
and education initiatives as well as through
new regulations. The Fire Protection and
Fireworks (Bylaw 1956, 2010) bylaw establishes
regulations to prohibit open air burning and
fireworks, restrict campfires, ban construction
and authorize the Fire Chief to enforce total burn
bans. This bylaw was guided by the Wildfire
Regulations (B.C. Reg 38/2005) and classifies
construction activity adjacent to interface and
intermix areas as a “High Risk Activity” as per
the Wildlife Regulations. Construction and
maintenance activity in Whistler must adhere to
the operational requirements defined in Schedule
A of Bylaw 1956, 2010. These regulations work
directly to reduce potential wildfire ignitions
from open flames, fireworks and high risk
activities. The ignition data presented in Figure
9 shows that the number of human caused fires
per year in the last decade has been higher than
the historic average. Many more people reside
in the Whistler corridor today than historically
and the increase in both population and access to
the backcountry may explain why ignitions are
higher than in the past. The number of brush/
grass/tree fires responded by the WFRS in 2011
was 6, which is still higher than the historic
average. However, since the bylaw changes
have taken effect the number of nuisance calls
responded to has decreased substantially. It
remains to be seen what impact these bylaws
will have on human ignition numbers (i.e.,
whether they will stabilize, decrease or continue
to increase) but the decline in nuisance calls
is positive given that it suggests fewer people
are engaging in the high risk activities often
associated with ignitions.

Access
Some existing subdivisions, such as Kadenwood,
were identified as having one-way in and out
access in the 2005 plan. Given the costs associated
with new access, it is challenging to improve
one-way in and out unless adjacent development
occurs. Several subdivisions including
Kadenwood, Taluswood and Green River Estates
are current examples of subdivisions with limited
access. There are foot trails around Kadenwood
that could be used for secondary emergency
access with smaller vehicles such as pickup
trucks.
The logging road from Cheakamus Crossing to
the Cal Cheak has potential as a secondary access
for the subdivision or as emergency access for
firefighting in the wildland; however, there is a
bridge on the route that is pedestrian traffic only
and would require upgrading for vehicle use.
Water
The 2005 plan identified a potential power
failure as putting Whistler’s water system at risk.
Portable generators are now available and can
be connected at strategic locations to maintain
the water system should a major power failure
occur. The water system is capable of moving
water from one sector to another through the
use of pumps and automated valves. Additionally,
each area serviced by the water system has an
alarm attached to it to notify the water works
division when water levels are nearing minimum
firefighting requirements.
The municipality is well serviced through its
existing reservoir and hydrant system; however
the Waste Transfer Station and Edgewater Lodge
are not connected to municipal water. The Waste
Transfer Station has an on-site underground
reservoir the Edgewater Lodge has a dry hydrant
that draws from Green Lake. The WFRS has
access to all private water systems in the RMOW.
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Training, Equipment and Incident Command
Training was considered adequate in the
2005 CWPP. The WFRS have continued to
maintain training standards and interface
equipment. In addition, the WFRS undertake
joint training exercises with the MFL Wildfire
Management Branch (WMB). The incident
command structure and the availability of WMB
suppression resources have been effective during
past wildfire incidents.

7.4

Fuel Management

The 2005 WRMS identified several areas of
high hazard fuels associated with values at risk
within the RMOW. The size and scale of these
areas was considered a significant management
challenge. Recommendations were made to
address hazardous fuels in and adjacent to the
community, work with BC Hydro to maintain
transmission infrastructure and low surface
fuel hazards in their rights-of-way, develop
fuel breaks along existing breaks and to utilize
a qualified professional to develop fuel break
prescriptions.
The RMOW initiated a fuel management
program in 2004 and worked extensively with
residents to build community support for fuel
treatments. Early treatments involved thinning
adjacent to trails using hand crews. Chipping
and yarding options included horses and ATVs.
Once treatments moved to larger sites with
larger distances from roadside ground-based (e.g.,
excavator) harvesting was used on flatter sites
and cable yarding systems were used on steeper
sites. In total, 27.4 ha have been treated under
this program.

slope constraints and high visual standards)
and debris hauling costs. Chipping or burning
debris for on-site disposal is not acceptable
within the RMOW so all debris is hauled to the
RMOW Composting Facility. Hauling costs are
high because of limited trucking capacity in
the area to haul debris from steep sites. These
factors have resulted in the average cost of the
treatments exceeding the average per hectare
costs for coastal communities. The RMOW has
suggested to UBCM that the return to a 3-year
or even 5-year funding cycle for UBCM grants
would encourage contractors to buy or lease the
equipment necessary to reduce costs.
The Whistler fuel management program has
received significant support in the community.
Public consultation and education efforts, and
the careful design and implementation of
fuel treatments at the interface enabled the
treatments to transition from a basic hand-tool
operation to the use of heavy machinery for
larger scale treatments with public support. The
public trust earned through implementation
of the fuel management program to date is
considered a significant achievement and is
fundamental to continuing and expanding
fuel management activities in the RMOW.
However, Whistler’s fuel treatment program
is facing substantial challenges due to the high
costs associated with operating in an area with
significant operational constraints and high
values at risk. UBCM, as of 2011/12, is unwilling
to provide the total grant amount applied for
under the funding formula due to the high cost
of treatments, which are perceived to make
Whistler’s program unsustainable.

Challenges to the program to date have been
treatment cost and capacity limitations. It is
difficult to find contractors who: (a) can operate
on steep slopes; (b) have small-scale equipment
that can leave the target stand densities; and
(c) are willing to purchase or rent specialized
equipment when the existing funding cycle is
short and unpredictable. Treatment costs are
high due to the nature of the treatments (i.e.,
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The Cheakamus Community Forest (CCF),
with a planned annual harvest of 40 ha/year,
may provide opportunities to complete fuel
management more cost effectively because
of the utilization of merchantable timber.
However, these sites tend to have a relatively
low component of merchantable wood
removed. The CCF Forest Stewardship Plan
incorporates fuel modification areas and states
intent to identify and operate in areas to create
a defensible Community Fuel Break (Cole
2010). A forested landscape fuel break will be
planned in conjunction with the use of existing
physical features (roads, power lines, nonforested, deciduous forest types). Additionally,
coordination with WFRS and RMOW to
implement treatments under the Community
Wildfire Protection Plan is stated as a priority
and selection of treatment areas will be done
solely through the Fire Chief.
BC Hydro has implemented vegetation
management standards to minimize the fuel
hazard associated with vegetation management.

7.5

Overall Risk Profile

In 2005, the fire risk analysis of probability and
consequence indicated that, under high to
extreme fire weather conditions, the majority of
the RMOW community would be vulnerable to
wildfire.
While much of the study area has a low to
moderate fire probability, the consequence of fire
defined by the values at risk is considered high in
the developed portions of the community. The
highest probability fire scenario is a fire started
from human ignition within the community that
spreads out into the surrounding forest.
Since 2005, the risk profile of the community has
changed somewhat due to new development and
fuel treatment work that has been undertaken.
Probability has lowered where fuel treatments
have occurred and consequence has increased
where new development exists.

8.

2011 Action Plan

Identifying actions to implement in a community
is dependent on its unique risk profile. The
Action Plan makes recommendations to
improve the key elements of Communication
and Education, Emergency Response, Structure
Protection and Vegetation Management so that
overall wildfire risk will be reduced.
Given the capacity and risk profile of the RMOW,
all WUI continuum elements are considered
equally important. However, the RMOW has
already implemented a CWPP and made efforts
to reduce risk in all areas therefore this section
focuses on outlining recommendations that
will fill gaps or enhance existing initiatives. An
implementation section is also included.

8.1
8.1.1

Communication and Education
Objectives

The communication and education objectives
are:
•

To continue to improve public understanding of fire risk and personal responsibility by
making residents aware that their communities are interface communities and by educating them on actions they can take to reduce
fire risk on private property.

•

To establish a sense of homeowner responsibility for reducing fire hazards.

•

To continue to raise the awareness of elected
officials to the resources required and the risk
that wildfires pose to the community.

•

To continue to work diligently to prevent
ignitions during periods of high fire danger.
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8.1.2

Current Status

As outlined in Section 7, the RMOW has a comprehensive communication and education program
in place.
Number

Recommendation

Rec #1

The RMOW has a comprehensive communication and education program in place for wildfire and other
emergencies. To further enhance this program, the RMOW could consider: 1) Providing FireSmart information to individuals with their development permit application papers; 2) Using fridge magnets with
lists to communicate evacuation tips and the essentials needed to residents and businesses.

8.2
8.2 .1

Structure Protection
Objectives

The objectives for structure protection are:
•

To continue to improve public understanding of fire risk and personal responsibility.

•

To better protect homes/structures and critical infrastructure.

•

To improve evacuation ease and suppression response.

•

To implement policy tools to achieve FireSmart standards and to encourage private homeowners to voluntarily adopt FireSmart on their properties.

8.2 .2

Current Status

Section 7 outlines efforts the RMOW has made to bring FireSmart into development practices. The
OCP and Development Permit Guidelines are currently under review so there is an opportunity to
improve current practices.
Number

Recommendation

Rec #2

The RMOW, as part of its current update to the OCP and Development Permit Guidelines should consider developing Wildfire Hazard Development Permit Area Guidelines for new subdivisions that require
a report by a qualified professional to assess wildfire hazard and, if needed to mitigate hazard, makes
recommendations to: 1) FireSmart the forest vegetation surrounding the subdivision; 2) plant FireSmart
landscaping; and 3) adjust building setbacks from the wildland. Reports should adhere to a consistent
standard defined by the RMOW.

Rec #3

The RMOW should consider developing a landscaping standard for FireSmart vegetation within Wildfire Hazard Development Permit Areas.

Rec #4

The RMOW, as part of its current update to the OCP and Development Permit Guidelines should consider developing Wildfire Hazard Development Permit Area Guidelines that require FireSmart principles
to be applied to development including the consideration of a target FireSmart checklist score, low- or
non-combustible exterior cladding and roof materials, sprinklers, set-backs and access (i.e., multiple
access points, exterior ring roads and/or secondary emergency access).
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Number

Recommendation

Rec #5

The RMOW, as part of its current update to the OCP and Development Permit Guidelines should consider
requiring homes that are undergoing a significant retrofit or re-roofing to trigger the development permit
process so that FireSmart building principles are applied.

Rec #6

The RMOW should consider having subdivision plans and hazard assessments within the Wildfire Hazard
Development Permit area reviewed by the Fire Chief, or their designate, to ensure that any WFRS concerns
are identified prior to permit approval.

8.3
8.3.1

Emergency Response
Objectives

The objectives for emergency response are:
•

To work toward improving emergency access and evacuation ease throughout the RMOW.

•

To maintain high standards of emergency response in the RMOW.

8.3.2

Current Status

Whistler Fire Rescue Service is currently staffed by one fire chief, two assistant chiefs, 21 fulltime
firefighters/inspectors and up to 60 paid on call firefighters. Mutual Aid Agreements are in place with
Squamish, Garibaldi and Pemberton. The WFRS has three halls and is equipped with vehicles, tools
and protective equipment for initial attack of interface fires. As discussed in Section 7, the RMOW has
a comprehensive emergency plan and procedures, and has both training and experience in incident
command with WMB. Water supplies across the municipality are considered adequate for emergency
response. Bylaws have been enacted to minimize the potential for human ignitions associated with
campfires, fireworks and high risk activities during periods of high to extreme fire danger. Access for
both evacuation and emergency response is still limited in some areas.
Number

Recommendation

Rec #7

In those areas developed without 2-way access, the RMOW should consider opportunities for improving
emergency-only access using existing trail networks and logging roads in areas such as Kadenwood and
Cheakamus Crossing. This may require the installation of removable access control, removal of natural barriers or upgrades to bridges or pedestrian only sections.

Rec #8

In those areas developed without 2-way access, the RMOW should consider working with developers to
improve emergency access and evacuation routes as growth continues. Providing a secondary, emergencyonly access trail or road that is gated could be an alternative to developing a secondary public access route
in smaller or constrained subdivisions.
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8.4
8.4.1

Vegetation (Fuel) Management and Operational Plan
Objectives

The vegetation management objectives are:
•

To proactively reduce potential fire behaviour thereby minimizing adverse impacts on structures.

•

To protect homes and critical infrastructure.

•

To work with the Cheakamus Community Forest and UBCM to expand the fuel management program.

8.4.2

Current Status

As outlined in Section 7, Whistler has initiated a successful fuel management program on Crown
and municipal lands and the interface. However, there are still substantial areas of hazardous fuel
surrounding the interface (Map 6). The fuel management program is currently facing funding
challenges.
8.4.3

Recommendations

Based on the WUI Threat
Rating map generated in
GIS, several publicly owned
polygons containing portions
of high and extreme threat
were ground truthed as
potential treatment areas.
Polygons that overlapped
with cultural places identified
in the Sea to Sky LRMP
were excluded given that
disturbance in these areas
would not be desirable.

Table 2. Potential treatment areas with WUI Threat Worksheet Ratings
WUI THREAT WORKSHEET SCORES
Polygon ID

Fuel

Weather

Topography

Structural

Rating

1

46

2

32

20

100 = Moderate

2

48

2

27

17

94 = Moderate

3

42

2

34

13*

101 = Moderate

7

36

2

34

27

99 = Moderate

8

52

2

25

23

102 = Moderate

11

53

2

37

20

113 = Moderate

12

56

2

31

13

102 = Moderate

CCF1

Could not access

CCF2

47

2

23

10

82 = Moderate

CCF3

52

2

35

10

99 = Moderate

CCF4

50

2

18

20

90 = Moderate

CCF5

61

2

29

20*

112 = Moderate

WUI threat worksheets
Out of 100
Out of 40
Out of 40
Out of 30
were completed in the field
* Structural immediately adjacent is water infrastructure, not homes.
in each potential treatment
polygon. The results shown in Table 2 identify those polygons that are considered feasible candidates
for treatment. All polygons rated as moderate, which largely reflects the way in which the weather
component is scored in the Coastal Western Hemlock Zone (2 out of a possible 40 points). Some
portions of these polygons would be expected to score high due to variation in topography and fuel
loads. The ground truthed results were generally consistent with modelled results presented in Map 12.
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Table 3. Potential treatment areas and recommended treatment type
Polygon ID

Area
(Ha)

Fuel
Types

Recommended Treatment
Type

Comments

1

23.8 C3

Thin from below, prune and
surface fuel removal

Located above Valley Drive.

2

21.8 C4

Thin, prune and surface fuel
removal

Located above Alpine Way. Access is good,
high use trails throughout unit.

3

5.9 C3

Thin from below, prune and
surface fuel removal

Located South of Horstman Lane adjacent to
water infrastructure. Access is difficult.

7

5.1 C4

Thin, prune and surface fuel
removal

Located east of Gondola Way. Trail access but
no machine access. Treat by hand.

8

105.3 C4

Thin, prune and surface fuel
removal

Located south of Tynebridge Lane and north and
south of Kadenwood Drive.

11

32.0 C4

Thin, prune and surface fuel
removal

Located south of Panorama Ridge and Tantalus
Drive. Creek ravine within unit.

12

26.6 C4

Thin, prune and surface fuel
removal

Located east of Nordic Drive.

CCF1

93.2 C4

Thin, prune and surface fuel
removal

Located north of Hwy 99 and olympic village.
Potential unit for Cheakamus Community Forest

CCF2

64.4 C4

Thin, prune and surface fuel
removal

Located east of Cheakamus FSR and olympic
village. Potential unit for Cheakamus Community
Forest

CCF3

13.1 C4

Thin, prune and surface fuel
removal

Located north of Hwy 99 and Wedge Park. Not
adjacent to interface. Potential unit for Cheakamus Community Forest.

CCF4

45.2 C3

Thin from below, prune and
surface fuel removal

Located north of Hwy 99 and east of Rainbow
neighbourhood. Potential unit for Cheakamus
Community Forest.

CCF5

9.1 C3

Thin from below, prune and
surface fuel removal

Located west of Alta Lake Road near Rainbow
Park. Potential unit for Cheakamus Community
Forest

Total

445.3

Table 3 describes each potential treatment area identified. All units denoted by CCF are in the
community forest. The location of each of these units is shown in Map 13.
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Map 13.

Potential treatment areas within the RMOW.
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Number

Recommendation

Rec #9

The RMOW should consider working with UBCM to identify opportunities to continue the fuel management
program given the high cost of treatment in the municipality.

Rec #10

The RMOW and the WFRS should consider developing a Memorandum of Understanding (MOU) with the
Cheakamus Community Forest to facilitate the continuation and expansion of the fuel management program
within the confines of the current UBCM funding structure. If working together to complete fuel treatments
in the urban interface, fuel treatment objectives rather than merchantable harvesting must drive the selection, design and implementation of treatments areas. Five potential treatment units have been identified in
the community forest tenure.

Rec #11

The RMOW should consider working with UBCM to secure funding for prescription development and then
treatment in polygons 1, 2, 3, 7, 8, 11 and 12. While these polygons were rated as moderate on the WUI
threat worksheet, they range to high threat in portions of the polygons and are considered a fuel hazard
that should be addressed through fuel treatments. Currently, UBCM and the Wildfire Management Branch
will only approve treatments rated as high or extreme on the WUI Threat Rating Worksheet; however the
division between moderate and high is not supported by a rationale and it is therefore unknown whether the
classification is meaningful. It is our professional judgement that these units represent a fuel hazard that
should be addressed by fuel treatments.

Rec #12

The RMOW should consider funding and implementing a monitoring and maintenance schedule for fuel
treatments completed to date. Each site should be visited every three years and assessed for fuel hazard.
Permanent photo plots have been established for visual assessment of change in vegetation over time.

8.5

Implementation

The RMOW, having already implemented
a CWPP in 2005 has the internal and
contractor capacity to move forward on the
recommendations included in this plan. The
RMOW should consider forming a ‘CWPP
Implementation Team’ composed of municipal
staff from relevant departments to coordinate the
implementation of recommendations contained
in this report. The opportunities to update the
OCP and Wildfire Hazard Development Permit
Area (DPA) guidelines and the continuation of
the fuel management program are considered
high short-term priorities for implementation.
The RMOW has already initiated a process
to review and update the OCP and Wildfire
Hazard DPA guidelines, therefore the only
implementation step suggested here is that the
CWPP recommendations be considered in the
current review process. The District of North
Vancouver and the District of Maple Ridge
have recently drafted Wildfire DPA guidelines
and could potentially be contacted to provide
examples if needed.
The continuation of the fuel management
program is a key outcome of the CWPP. A fuel
treatment program involves the selection of
sites for treatment, the development of fuel

management prescriptions, the implementation
of the operational fuel treatments and then, in
most cases, periodic fuel break maintenance.
Funding sources available for this work may
change over time but the current funding
source for treatments on Crown and municipal
land is administered by the Union of BC
Municipalities (technical assessment of project
merit is made by Wildfire Management Branch).
Whistler is also in a position to work with
the Cheakamus Community Forest (CCF) to
further fuel management goals. Therefore the
implementation of this plan is targeted at the
UBCM funding source but with the intent that
some costs could potentially be offset or shared
through partnership with the CCF. Based on
Whistler’s recent experience, neither UBCM
funding or the CCF operating independently
can adequately meet the objectives of the fuel
management program due to cost constraints.
There are several steps in funding available
from UBCM. The first step is gaining funding
for CWPPs, which identify potential treatment
or demonstration project areas. An approved
CWPP is then needed to apply for prescription
funding for identified priority treatment areas.
An approved prescription is needed to apply
for demonstration projects or operational fuel
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treatments. The remainder of this plan addresses
the implementation of the fuel management
program under the current UBCM administered
funding structure.
Funding applications are relatively straight
forward and do not have a substantial cost
associated with preparation, though the cost
of application preparation is not covered by
UBCM. In our experience, the cost of a fuel
treatment prescription ranges from $10,000
to $17,500 depending on the complexity of the
site and, to some extent, the size. Completing
prescriptions for multiple areas at one time
can result in considerable cost savings due to
economies of scale realised during consultation,
information sharing and field work. Operational
fuel treatment costs have been high in Whistler,
ranging from $20,000 to $40,000 per hectare due
to operational and debris disposal constraints.
It is anticipated that completing treatments
in partnership with the CCF may facilitate a
reduction in costs; however, the treatments
must prioritize fuel treatment rather than
merchantable timber removal. The following
steps are suggested for implementation of the
fuel management program:
1. The CWPP Implementation Team, or their
designate, should:
o Determine the annual number of fuel treatment prescriptions targeted for completion.
Fuel treatment prescriptions are funded at
75%; the RMOW contribution for these would
be expected to range from $2,500 to $4,375
per prescription based on the cost range estimated above.
o Determine the target number of treatment
areas or total hectares to be treated annually
based on available budgets or in-kind contribution funding sources.
o

For operational fuel treatments, UBCM
funding will contribute 90% up to $100,000
and 75% of $101,000 - $400,000 in funding
per year. For example:

•

If the total treatment cost is estimated
to be $111,111.11, then UBCM will pay
$100,000 and the RMOW must pay
$11,111.11 either in cash or in-kind contributions.

• If the total treatment cost is estimated to
be $250,000.00, then the funding would
calculate out as follows:90% of eligible
costs for up to $100,000 calculated as
$100,000/0.9 = $111,111.11
i. Remainder is $250,000.00 - $111,111.11
= 138,888.89
ii. 75% of eligible costs of the remaining
amount calculated as $138,888.89 *
0.75 = $104,166.67
iii. Therefore, UBCM ($204,166.67) +
RMOW ($45,833.33) = $250,000
o

The RMOW contributions may include
in-kind costs, cash or a combination of
both. Eligible in-kind contributions can
include monetized values for staff time,
meeting spaces or other resources and
administration costs. Funding from other
grant programs can also be used as in-kind
unless they are from the Forest Investment
Account (MFL). Revenue generated from
merchantable timber removed incidentally
during treatment can also form part or all
of the in-kind contribution (revenue in excess of the community in-kind contribution
is deducted from the net project cost and
reduces the UBCM grant amount).

2. The Implementation Team should share the
priority treatment area GIS data with the
CCF to identify polygons that may be treated
under or in partnership with their harvesting
plans.
3. The Implementation Team should contact the
Wildfire Management Branch at the beginning of each year to determine whether there
are any polygons on Crown land that their
crews could treat or maintain if they are avail-
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able. Given that availability of the crews is
uncertain during the fire season, the polygons
assigned to them for treatment should ideally
be areas that are expanding on or maintaining completed treatment areas (i.e., so that
priority treatment areas are not left partially
treated).
4. Once the Implementation Team has determined the number of fuel treatment prescriptions to be prepared for the current year,
responsibility for preparing the UBCM funding applications for specific priority treatment
areas should be assigned. Intake dates for
funding submissions, guidelines and application forms are posted on http://www.ubcm.
ca/EN/main/funding/community-safety/strategic-wildfire-prevention.html. Descriptions
and maps of potential treatment areas can be
sourced from the CWPPs but exact boundaries are likely to change subject to consultation
with the CCF, field review and prescription
development.
5. Once prescription funding is secured, a
qualified professional forester (RPF) with a
sound understanding of fire behaviour and
fire suppression should develop the treatment
prescription. This individual will likely be a
hired consultant unless the RMOW has such
a resource available on staff. As part of the
prescription development process:
a. If working in partnership with the CCF, the
RPF should work with their representative
to develop the harvesting portion of the prescription. The prescription must be driven
by fuel treatment objectives rather than
merchantable harvest, and must meet the
high standards established from past treatments and expected by the community.
b. All resource values should be considered
during prescription development and other
qualified professionals (e.g., Professional
Geoscientist [P.Geo], Registered Professional Biologist [RPBio]) should be consulted as
required.
c. Information sharing should be initiated
with First Nations and relevant government

agencies.
d. Local stakeholder groups should be consulted during fuel management prescription
planning.
e. Any treatment areas or portions thereof
that are likely to be developed, treated for
ecosystem restoration or commercially harvested in the near term should be excluded
from treatment.
f. Field work for prescriptions should ideally
be undertaken during the snow free period so that surface fuel conditions can be
adequately assessed and ecological, riparian,
hydrological, terrain or other considerations
can be properly determined.
g. Estimates should be made of the volume,
species and potential revenue from any
merchantable timber that will be removed
to meet fuel treatment objectives.
h. The proposed cost of fuel treatment activities should be estimated to aid in the preparation of the Operational Fuel Treatment
funding application.
i. The treatment area should have layout and
traversing completed.
j. The expected schedule for fuel treatment
maintenance should be specified (i.e., 5
years, 10 years etc.).
6. When the prescription is completed, the
RMOW must submit it and a final report
form within 30 days of project completion as
outlined in the project approval letter.
7. Once the prescription is approved, the Implementation Team should assign responsibility
to prepare the UBCM funding applications
for the operational treatment phase. Intake
dates for funding submissions, guidelines and
application forms are posted on http://www.
ubcm.ca/EN/main/funding/community-safety/strategic-wildfire-prevention.html. Treatment costs should be estimated during the
prescription phase and these costs should be
used in the application. Some cost estimates
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should also be included to enable the prescribing forester, or another suitably qualified RPF,
to participate in any further public consultation and periodically check the fuel treatment
work and communicate with the fuel treatment contractor to ensure that the outcomes
meet the intent of the prescription.
8. When implementation funding has been
secured, the RMOW should either tender the
treatment work if operating alone, or work
with the CCF to complete the treatment. Preferably, operations should occur in the period
from snowmelt up until snowfall but timing
may be subject to site-specific conditions. If
tendering, past experience in fuel treatment
work should be scored highly in the selection
criteria because the outcomes expected from
a fuel treatment prescription and the public
profile of the treatment vary from a typical
timber harvest scenario. Public information
signage should be posted and notifications
should be delivered to local residences adjacent to treatment areas.
9. When the operational fuel treatment is completed, the RMOW must submit a final report
form and supporting information within 30
days of project completion as outlined in the
project approval letter.
10. This process should continue annually to
address priority treatment areas identified
in current CWPP, or that are prioritized in
the future. Maintenance of completed treatments should also be built in to the long-term
schedule. Opportunities to reduce the financial burden of this work should be reassessed
annually to take advantage of new funding
schemes, bioenergy markets or other options
as they become available. The priority fuel
treatment areas should be reviewed periodically (5 – 10 years) as CWPPs are updated because values at risk, hazardous fuels, funding
structures and tenures will change over time
and priorities will shift.
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10. Appendix 1 – Fuel Type Descriptions
Fuel Type Descriptions
The following is a general description of the dominant fuel types within the study area.
C2 fuel fype
Structure Classification

Pole sapling

Dominant Tree Species

Pseudotsuga menziesii (Douglas-fir), Thuja plicata (western redcedar), Tsuga heterophylla (western
hemlock)

Tree Species Type

> 80% Coniferous

Understory Vegetation

Low (< 50% cover)

Age

30 – 40 yrs

Height

10 – 25 m

Stand Density

>1200

Crown Closure

80 – 100 %

Height to Live Crown

Average 2 m

Surface Fuel Loading

< 5 kg/m2

Burn Difficulty

High; however, with a high potential for extreme fire behaviour and active crown fire.

Figure 12. Example of
a densely stocked, polesapling C2 fuel type.
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C3 fuel fype
Structure Classification

Late pole sapling to late young forest

Dominant Tree Species

Pseudotsuga menziesii (Douglas-fir), Thuja plicata (western redcedar), Tsuga heterophylla (western
hemlock)

Tree Species Type

> 80% Coniferous

Understory Vegetation

Low (< 50% cover)

Age

40 – 80 yrs

Height

20 – 35 m

Stand Density

700 – 1,200 stems/ha

Crown Closure

40 – 100 %

Height to Live Crown

Average 8 m

Surface Fuel Loading

< 5 kg/m2

Figure 13. Example of
evenly stocked, moderate
density second growth
stand – classified as a C3
fuel type.
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C4 fuel fype
Structure Classification

Pole sapling

Dominant Tree Species

Pseudotsuga menziesii (Douglas-fir), Thuja plicata (western redcedar), Tsuga heterophylla (western
hemlock), Pinus contorta (lodgepole pine)

Tree Species Type

> 80% Coniferous

Understory Vegetation

Low (< 25% cover)

Age

20 – 40 yrs

Height

10 – 25 m

Stand Density

700 – 2000 stems/ha

Crown Closure

40 – 80 %

Height to Live Crown

Average 4 m

Surface Fuel Loading

< 5 kg/m2

Burn Difficulty

Moderate to high; however, if fire is wind driven then there is a high potential for extreme fire behaviour
and active crown fire.

Figure 14. Example of a
moderate to high-density
second growth stand of red
cedar, live and dead lodgepole pine, and Douglas-fir
classified as a C4 fuel type.
stand – classified as a C3
fuel type.
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C5 fuel fype
Structure Classification

Mature and old forest

Dominant Tree Species

Pseudotsuga menziesii (Douglas-fir), Thuja plicata (western redcedar), Tsuga heterophylla (western
hemlock)

Tree Species Type

> 80% Coniferous

Understory Vegetation

Moderate (> 40% cover)

Average Age

> 80 yrs

Average Height

30 – 40 m

Stand Density

700 – 900 stems/ha

Crown Closure

40 – 100 %

Height to Live Crown

Average 18 m

Surface Fuel Loading

< 5 kg/m2

Burn Difficulty

Low; however, if fire is wind driven then there is a moderate potential for active crown fire.

Figure 15. Example of
mature forest of Douglas
fir and western red cedar –
classified as a C5 fuel type.
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C7 fuel type
Structure Classification

Young forest to mature forest

Dominant Tree Species

Pinus contorta (lodgepole pine), Pseudotsuga menziesii (Douglas-fir), Thuja plicata (western redcedar),
Tsuga heterophylla (western hemlock)

Tree Species Type

> 80% Coniferous

Understory Vegetation

Variable depending on site quality and moisture availability

Average Age

20 – 80 yrs

Average Height

10 – 30 m

Stand Density

Variable, typically less than 500 stems/ha

Crown Closure

20 – 40%

Height to Live Crown

Average 4 m

Surface Fuel Loading

< 5 kg/m2

Burn Difficulty

Low; however, if fire is wind driven then there is a moderate potential for active crown fire.

Figure 16. Example of
an open treated Douglas-fir
type – classified as a C7
fuel type.
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D1 fuel type
Structure Classification

Pole sapling to mature forest

Dominant Tree Species

Populus trichocarpa (cottonwood), Betula papyrifera (paper birch), Populus tremuloides (trembling
aspen)

Tree Species Type

> 80% Deciduous

Understory Vegetation

High (> 90% cover)

Average Age

> 20 yrs

Average Height

>10 m

Stand Density

600 – 2,000 stems/ha

Crown Closure

20 – 100 %

Height to Live Crown

< 10 m

Surface Fuel Loading

< 3 kg/m2

Burn Difficulty

Low

Figure 17. Moist rich
site dominated by deciduous species – classified as
a D1 fuel type.
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M2c fuel type
Structure Classification

Pole sapling, young forest, mature and old forest

Dominant Tree Species

Pseudotsuga menziesii (Douglas-fir), Thuja Plicata (western redcedar), Tsuga heterophylla (western
hemlock), Populus trichocarpa (cottonwood), Betula papyrifera (paper birch), Populus tremuloides
(trembling aspen)

Tree Species Type

Coniferous 20-80% / Deciduous

Understory Vegetation

variable

Average Age

> 20 yrs

Average Height

> 10 m

Stand Density

600-1500 stems/ha

Crown Closure

40 – 100 %

Height to Live Crown

6m

Surface Fuel Loading

< 5 kg/m2

Burn Difficulty

Moderate; however, if fire is wind driven then there is a high potential for extreme fire behaviour and active crown fire.

Figure 18. Mixed fir/
cedar/sword fern site with
a deciduous component
of red alder and big leaf
maple – classified as an
M2 fuel type.
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O1b fuel type
Structure Classification

Shrub/Herb

Dominant Tree Species

None

Tree Species Type
Understory Vegetation

High (> 90% cover)

Average Age

<20 yrs

Average Height

<3 m

Stand Density

<50 stems/ha

Crown Closure

<20%

Height to Live Crown
Surface Fuel Loading

< 3 kg/m2

Burn Difficulty

Low

Figure 19. Volatile shrub
dominated fuel type – classified as O1b.
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O1b fuel type
Structure Classification

Herb/shrub

Dominant Tree Species

None

Tree Species Type
Understory Vegetation

High (> 90% cover)

Average Age

< 10 yrs

Average Height

< 1m

Stand Density

< 50 stems/ha

Crown Closure

< 20%

Height to Live Crown
Surface Fuel Loading

< 3 kg/m2

Burn Difficulty

High

Figure 20. Volatile shrub
dominated fuel type – classified as O1b.
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M2 fuel type
Structure Classification

Coniferous Regeneration

Dominant Tree Species

Variable

Tree Species Type

>80% coniferous

Understory Vegetation

Moderate (> 70% cover)

Average Age

< 20 yrs

Average Height

< 1-10 m

Stand Density

< 1000 stems/ha

Crown Closure

< 30%

Height to Live Crown

<1m

Surface Fuel Loading

< 3 kg/m2

Burn Difficulty

Moderate

Figure 21. Low (Moderate) volatility coniferous regeneration dominated fuel
type – classified as M2r.
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11. Appendix 2 - WRMS Outputs

Consequence
Consequence Rating
Urban Interface

Attribute Weight
Interface Density

70%

Key Community Infrastructure

30%

Component Weight

60%

Evacuation Difficulty

Number of Structures

30%

Evacuation Directions

50%

Distance to Major Route

20%
15%

Biodiversity

Red and Blue Listed Elements

30%

Protected Areas Network

50%

Other High Value Biodiversity Areas

20%

Proximity to Population Centres

30%

Smoke Production Potential

20%

Smoke Venting Potential

30%

Monthly Smoke Venting Potential

20%

15%

Air Quality

5%
Attribute Ratings Derived from GIS Databases
Weights Assigned by Technical Planning
Committee

100%

Weighted Sums Calculated and Plotted
GIS
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Urban Interface Consequence
Wildfire Risk Management Theme:

Consequence

Wildfire Risk Managment Component: Urban Interface
Component Attributes:
Attribute

Indicator/Units

Rating Scale

Interface
Indicator of threat to private and public
property. Density class (from TRIM) =
build-up areas and # of structures/km*2

Weight by Density Class

Urban

10

Developed

9

Mixed

7

Isolated

5

Undeveloped

3

Key Infrastructure
Community Importance
Indicator of the threat to critical community infrastructure: fuel storage, pumping
station, fire department, health care
centre, hydro righ-of-way.

Weight

None

0

Hospitals/medical, fire, ambulance,
Emergency Operations Centers

10

Communications, hydro, water
infrastructure

8

Schools, government buildings,
sewage treatment, gas flare

6

Water license points of diversion
(drinking water), transmission lines

3

Community watersheds

2

None

0

70%

30%
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Evacuation Difficulty (Consequence)
Wildfire Risk Management Theme:

Consequence

Wildfire Risk Managment Component: Evacuation Difficulty
The egress component provides a rating of the difficulty of evacuation from an area during a landscape level fire event. The rating is calculated as a weighted sum rating using number of structures being evacuated, whether evacuation can occur in more than one direction by road or water, and distance to major evacuation routes.

Component Attributes:
Attribute

Indicator/Units

Number of Structures
Count of structures within ‘egress catchment’, defined as an area containing one
or more roads that connect to a major
route. Egress catchments created using
100 m buffers around structures.

Count of Structures

Evacuation Direction Options
Whether evacuees have the choice of
turning in 1 or more directions to exit an
‘egress catchment’.

Number of Directions for
Evacuations

Distance to Major Routes
Longest distance evacuee has to travel
from within an ‘egress catchment’ to a
major route.

Metres

Rating Scale

Weight
> 1000

10

501 - 999

8

101 - 500

6

21 - 100

3

<21

1

Water Only

10

One-way Road

7

Two-way Road

1

> 2000

10

1001 - 1999

7

501 - 1000

5

101 - 500

2

< 101

1
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30%

40%

30%

60

61

62

63

Biodiversity (Consequence)

Wildfire Risk Management Theme:

Consequence

Wildfire Risk Managment Component: Biodiversity
The biodiversity component provides a rating of the potential for a fire to pose a direct threat to valued ecosystem resources in the RMOW. The impact is calculated as a
weighted sum rating using four attributes: Red and Blue Listed Ecosystems, Protected Area Network and other high value biodiversity areas outside of the RMOW.

Component Attributes:
Attribute
Red and Blue Listed Elements
Indicator of the threat to CDC Red and Blue
Listed species and ecosystems.

Protected Area Network
Protected Area Network as established by the
RMOW. Outside of the RMOW boundaries
considers parks and other identified conservation
features. Also consider the addition of ancient
cedars and amabilis areas.

Other High Value Biodiversity Areas
Outside of the RMOW boundaries consider
parks and other identified conservation features.
Also consider the addition of ancient cedars and
amabilis areas.

Indicator/Units

Rating Scale

Weight
Red

10

Blue

5

Other

0

CWHms, > 250 </= 1000 m

10

CWHds > 250 m

10

Wetlands / Riparian PAN1/2

10

Wetland Buffer PAN1/2

10

Alluvial Forest PAN1/2

10

Connective Corridors

5

Streams Demo Forest

10

Riparian Train Wreck

10

Deer Winter Range Demo

6

64

30%

50%

20%

65

66

67

68

Air Quality Impact (Consequence)

Wildfire Risk Management Theme:

Consequence

Wildfire Risk Managment Component: Air Quality Impact
The Air Quality Impact component provides a rating of the impact that a fire would have on regional air quality within the RMOW airshed. The impact is calculated as a
weighted sum rating using four attributes: Geographic Rating, Proximity to Population Centres, Smoke Production Potential and Smoke Venting Potential.

Component Attributes:
Attribute

Proximity to Population Centres
Indicator of the distance to populated areas.

Smoke Production Potential
Indicator of the potential for smoke production
as a function of seral stage (overall biomass, forest floor depth, etc.)

Smoke Venting Potential
Indicator of the potential for smoke dispersion
based on the mixing height during poor ventilation index days.

Monthly Smoke Venting Potential
Indicator of the potential for smoke dispersion
based on month.

Indicator/Units

Distance (D)
kilometers

N/A

By Elevation (E)
meters

By Month

Rating Scale

Weight

D <= 500 m

10

1 km > D > 500 m

9

2 km > D 1 km

7

5 km > D > 2 km

5

10 km > D > 5 km

3

25 km > D > 10 km

1

D > 25 km

0

Old and Mature

10

Young

7

Old and Mature MH

5

Pole Sapling

3

Shrub / Herb

0

height < 100 m

10

500 m > H > 100 m

7

1000 m > H > 500 m

4

H > 1000 m

1

Jan

10

Nov, Dec

9

Feb

8

Sept, Oct

7

Aug

6

Mar

4

May

3

Jun, July

2

Apr

1
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30%

20%

30%

20%

70

Proximity to Population Centers Component Attribute

71

Smoke Production Potential Component Attribute

72

Smoke Venting Potential Component Attribute

73

Monthly Smoke Venting Potential Component Attribute
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Probability
Probability Rating

Attribute Weight

LIghtning / Human Caused Fires

40%

Ignition Potential

60%

Component Weight

Probability of Ignition

30%

Potential Fire Behaviour

Fire Intensity

50%

Rate of Spread

25%

Crown Fraction Burned

25%
30%

Suppression Capability

Constraints Detection

10%

Proximity to Water Sources

20%

Helicopter to Arrival Time

10%

Air Tracker Tanker

10%

Terrain Steepness

30%

Proximity to Roads

20%
40%
100%
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Fire Behaviour Probability

Wildfire Risk Management Component: Fire Behaviour
The Fire Behaviour component provides a rating of the probability of a wildfire exhiting extreme behaviour in a given location given existing fuel types and 90th
percentile weather conditions. The raiting is calculated as a weighted sum rating using three attribute that are output from the FBP system: Fire Behaviour, Rate
of Spread and Crown Fire.
Component Attributes:
Attribute

Fire Intensity
Indicator of the rate of heat energy
released.

Rate of Spread
Indicator of speed at which fire extends
horizontally.

Crown Fraction Burned
Indicator of the proportion of tree crowns
consumed by fire (i.e., a measure of tree
mortality).

Indicator/Units

kilowatts/hour

meters/minute

percentage

Rating Scale

Weight

> 10,000

10

4,0001 - 10,000

8

2,001 - 4,000

6

501 - 2,000

4

10 - 500

2

0-9

0

> 40

10

20 - 40

8

10 - 20

6

5 - 10

4

0-5

2

0

0

75 - 100

10

50 - 75

8

20 - 50

6

10 - 20

4

0 - 10

2

0

0
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50%

25%

25%

78

Fire Inensity Attribute Component

79

Rate of Spread Attribute Component

80

Crown Fraction Burned Fire Intensity Attribute Component

81

Probability of Ignition (Probability)

Wildfire Risk Management Component: Ignition
The Ignition component provides a rating of the probability of wildfire occurring in a given location based on historical fire frequency. The rating is calculated as a
weighted sum rating using two attributes: Lightning Caused Fires and Human Caused Fires.
Component Attributes:
Attribute

Lightning/Human Caused Fires
Indicator of historical frequency of lightning and human caused fires.

Ignition Potential
Indicator of the potential for fire ignition based on fuel type and weather,
calculated using WIPP (Wildfire Ignition
Probability Predictor).

Indicator/Units

# of fires / 500 m buffer

Probabilty

Rating Scale

Weight

> 10,000

10

4,0001 - 10,000

8

2,001 - 4,000

6

501 - 2,000

4

10 - 500

2

0-9

0

> 40

10

20 - 40

8

10 - 20

6

5 - 10

4

0-5

2

0

0
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50%

25%

83

Lightning/Human Caused Fires Component Attribute

84

Ignition Potential Component Attribute

85

Suppression Response Capability (Probability)

Wildfire Risk Managment Component: Suppression Response Capability
The Suppression Response component provides a rating of the probability that a wildfire could be quickly exterminated in a given location given existing resources. The
rating is calculated as a weighted sum rating using five attributes: Constraints to Detection, Proximity to Water Sources, Helicopter Attack Time, Terrain Steepness and
Proximity to Roads and Helipads.

Component Attributes:
Attribute

Indicator/Units

Constraints Detection
Indicator of the ability to detect a fire:
reconnaissance at higher elevations is
often constrained by cloud cover.

Elevation
(meters)

Proximity to Water Sources
Indicator of the ability to access water
quickly for fire fighting. Based on distance
from all season streams and lakes.

Distance
(meters)

Air Tanker Arrival Time
Indicator of the time for air tanker action
measured as flight time (concentric) from
Abbotsford (300 km/hr).

Helicopter Arrival Time
Indicator of the time for initial attack
measured as flight time (concentric) from
nearest base PLUS fixed assumptions
about time of travel to the base.
Terrain Steepness
Indicator of the difficulty of control/contain on the landscape.

Proximity to Roads
Indicator of the ability to get suppression
resources into an area: based on a bush
walking rate of 1 km/hr.

Minutes

Minutes

Slope Class
(%)

Minutes

Rating Scale

Weight
> 2001

10

1501 - 2000

7

1001 - 1500

2

0 - 1000

0

> 300

10

101 - 300

7

0 - 100

2

> 40

10

31 - 40 (200 km)

7

21 - 30 (150 km)

5

11 - 20 (100 km)

3

0 - 10 (50 km)

0

> 70

10

51 - 70 (210 km)

7

31 - 50 (150 km)

5

11 - 30 (90 km)

3

0 - 10 (30 km)

0

> 60

10

41 - 60

7

21 - 40

3

0 - 20

0

> 120 (> 2 km)

10

61 - 120 (2 km)

7

31 - 60 (1 km)

5

16 - 30 (0.5 km)

3

0 - 15 (0.25 km)

0
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10%

20%

10%

10%

20%

87

Constraints to Detection Component Attribute

88

Proximity to Water Sources Component Attribute

89

Air Tanker Arrival Time Component Attribute

90

Air Tanker Arrival Time Component Attribute

91

Terrain Steepness Component Attribute

92

Proximity to Roads Component Attribute
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12. Appendix 3 –
Principles of Fuel
Management
vegetation management is a key
element of the FireSmart approach. Given public
concerns, vegetation management is often
difficult to implement and must be carefully
rationalized in an open and transparent process.
Vegetation management should be strategically
focused on minimizing impact while
maximizing value to the community.
Fu e l o r

whether or not to implement
vegetation management must be evaluated
against the other elements of wildfire risk
reduction to determine what the best avenue for
risk reduction is. Its effectiveness
depends also on the longevity
of treatment (vegetation grows
back), cost, and the resultant
effect on fire behaviour.

Th e d ecisi o n

12.1
What is fuel
management?
is the planned
manipulation and/or reduction
of living and dead forest fuels
for land management objectives
(e.g., hazard reduction). It can be achieved by a
number of methods including:

Fire triangle
Fire is a chemical reaction that requires three
main ingredients:
• Fuel (carbon);
• Oxygen; and
• Heat.
These three ingredients make up the fire
triangle. If one is not present, a fire will not burn.
generally available in adequate quantities
in the forest. Fuel must contain carbon. It comes
from living or dead plant materials (organic
matter). Trees and branches lying on the ground
are a major source of fuel in a forest. Such fuel
can accumulate gradually
as trees in the stand die.
Fuel can also build up
in large amounts after
catastrophic events, such
as insect infestations or
disease.

Fu e l is

Ox yg e n is present in the
air. As oxygen is used up
by fire, it is replenished
quickly by wind.

Fu e l m a n ag e m e nt

• Mechanical means; and

needed to start and maintain a fire. Heat
can be supplied by nature through lightning.
People also supply a heat source through misuse
of matches, campfires, trash fires, and cigarettes.
Once a fire has started, it provides its own heat
source as it spreads.

• Biological means.

12.2

• Prescribed fire;

The goal is to lessen potential fire behaviour
proactively, thereby increasing the probability of
successful containment and minimizing adverse
impacts. More specifically, the goal is to decrease
the rate of fire spread, and in turn fire size and
intensity, as well as crowning and spotting
potential (Alexander 2003).

H e at is

Forest Fuels

of fuel available to burn on any
site is a function of biomass production and
decomposition. Many of the forest ecosystems
within British Columbia have the potential to
produce large amounts of vegetation biomass.
Variation in the amount of biomass produced

Th e a m ou nt
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is typically a function of site productivity and
climate. The disposition or removal of vegetation
biomass is a function of decomposition.
Decomposition is regulated by temperature
and moisture. In wet maritime coastal climates,
the rates of decomposition are relatively high
when compared with drier cooler continental
climates of the interior. Rates of decomposition
can be accelerated naturally by fire and/or
anthropogenically by humans.
A hazardous fuel type can be defined by high
surface fuel loadings; high proportions of fine
fuels (<1 cm) relative to larger size classes, high
fuel continuity between the ground surface and
overstory tree canopies, and high stand densities.
A fuel complex is defined by any combination
of these attributes at the stand level and may
include groupings of stands.

following a windthrow event or wildfire, they
can contribute an enormous amount of fuel,
which will increase fire severity and potential for
fire damage.

Figure 22. High surface fuel loading under a forest canopy.
12 .2 .2

12.2.1

Aerial Fuels

Surface Fuels

include all dead and living material
that is not in direct contact with the forest
floor surface. The fire potential of these fuels is
dependent on type, size, moisture content, and
overall vertical continuity. Dead branches and
bark on trees and snags (dead standing trees)
are important aerial fuel. Concentrations of
dead branches and foliage increase the aerial
fuel bulk density and enable fire to move from
tree to tree. The exception is for deciduous trees
where the live leaves will not normally carry fire.
Numerous species of moss, lichens, and plants
hanging on trees are light and flashy aerial fuels.
All of the fuels above the ground surface and
below the upper forest canopy are described as
ladder fuels.
Ae r i al f u e l s

consist of forest floor, understory
vegetation (grasses, herbs and shrubs, and small
trees), and coarse woody debris that are in
contact with the forest floor (Figure 21). Forest
fuel loading is a function of natural disturbance,
tree mortality and/or human related disturbance.

S u r face f u e l s

Surface fuels typically include all combustible
material lying on or immediately above the
ground. Often roots and organic soils have the
potential to be consumed by fire and are included
in the surface fuel category.
Surface fuels that are less than 12 cm in diameter
contribute to surface fire spread; these fuels often
dry quickly and are ignited more easily than
larger diameter fuels. Therefore, this category
of fuel is the most important when considering
a fuel reduction treatment. Larger surface
fuels greater than 12 cm are important in the
contribution to sustained burning conditions,
but are often not as contiguous and are less
flammable because of delayed drying and high
moisture content, when compared with smaller
size classes. In some cases where these lager size
classes form a contiguous surface layer, such as

Two measures that describe crown fire potential
of aerial fuels are the height to live crown
and crown closure. The height to live crown
describes fuel continuity between the ground
surface and lower limit of the upper tree canopy.
Crown closure describes the inter-tree crown
continuity and reflects how easily fire can be
propagated from tree to tree. In addition to
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crown closure, tree density is an important
measure of the distribution of aerial fuels and has
significant influence on the overall crown and
surface fire conditions. Higher stand density is
associated with lower inter tree spacing, which
increases overall crown continuity. While high
density stands may increase the potential for
fire spread in the upper canopy, a combination
of high crown closure and high stand density
usually results in a reduction in light levels
associated with these stand types. Reduced light
levels accelerate self-tree pruning, inhibit the
growth of lower branches, and decrease the cover
and biomass of understory vegetation.
Thinning is a preferred approach to fuels
treatment and offers several advantages
compared to other methods:
• Thinning provides the most control over
stand level attributes such as species composition, vertical structure, tree density, and spa-

tial pattern, as well as the retention of snags
and coarse woody debris for maintenance of
wildlife habitat and biodiversity.
• Unlike prescribed fire treatments, thinning
is comparatively low risk, is not constrained
to short weather windows, and can be implemented at any time.
• Thinning may provide marketable materials
that can be utilized by the local economy.
• Thinning can be carried out using sensitive
methods that limit soil disturbance, minimize
damage to leave trees, and provide benefits to
other values such as wildlife.
The following summarizes the guiding principles
that should be applied in developing thinning
prescriptions:
• Protect public safety and property both
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within and adjacent to the urban interface.
• Reduce the risk of human caused fires in the
immediate vicinity of the urban interface.
• Improve fire suppression capability in the immediate vicinity of the urban interface.
• Reduce the continuity of overstory fuel loads
and related high crown fire risk.
• Maintain the diversity of wildlife habitat
through the removal of dense understory tree
species.
• Minimize negative impacts on aesthetic values, soil, non-targeted vegetation, water and
air quality, and wildlife.
The main wildfire objective of thinning is to shift
stands from having a high crown fire potential to
having a low surface fire potential. In general, the
goals of thinning are to:
• Reduce stem density below a critical threshold to minimize the potential for crown fire
spread. Target crown closure is less than 35%;
• Prune to increase the height to live crown to
a minimum of 2.5 meters or 30% of the live
crown (the lesser of the two) to reduce the
potential of surface fire spreading into tree
crowns; and
• Remove slash created by spacing and pruning
to maintain surface fuel loadings below 5 kg/
m2.

12.3
The Principles of Landscape
Fuelbreak Design
be defined as strategically
placed strips of low volume fuel where
firefighters can make a stand against fire and
provide safe access for fire crews in the vicinity
of wildfires, often for the purpose of lighting
backfires. Fuelbreaks act as staging areas where
fire suppression crews could anchor their fire
Fu e lb r e ak s c a n

suppression efforts, thus increasing the likelihood
that fires could be stopped, or fire behaviour
minimized, so that the potential for a fire to
move fluidly through a municipality and into the
interface is substantially reduced.
The RMOW must be sensitive to visual concerns
and public perception. Therefore, specific area
treatments or other manual/mechanical methods
are most desirable. A fuel treatment is created by
reducing surface fuels, increasing height to live
crown and lowering stand density through tree
removal. Fuelbreaks can be developed using a
variety of prescriptive methods that may include
understory and overstory fuel removal, timing
of treatment, synergistic effects with other
treatments, and placement on the landscape.
When developing fuelbreak prescriptions, the
CFFDRS fuel type classification for the area and
the potential fire behaviour must be considered
in order to predict the change in fire behaviour
that will result from altering fuel conditions.
The identification of potential candidate areas for
fuelbreaks should be focused on areas that will
isolate and limit fire spread, and provide solid
anchors for fire control actions.
Prior to finalizing the location of fuelbreaks,
fire behaviour modeling using the Canadian
Fire Behaviour Prediction system (FBP) should
be applied to test the effectiveness of the size
and scale of proposed treatments. These model
runs should include basic information from
fieldwork pertaining to the fuel types, height to
live crown base, crown fuel load, surface loads,
and topography. The model runs should be used
to demonstrate the effectiveness of treatments in
altering fire behaviour potential.
Treatment prescription development must also
consider the method of fuel treatment. Methods
include manual (chainsaw), mechanical, and pile
burning or any combination of these treatments.
To be successful, manual treatments should
be considered in combination with prescribed
burning of broadcast fuels or pile and burn.
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Mechanical treatments involve machinery
and must be sensitive to ground disturbance
and impacts on hydrology and watercourses.
Typically, these types of treatments reduce the
overstory fuel loads but increase the surface fuel
load. The surface fuel load must be removed in
order to significantly reduce the fire behaviour
potential. Increased surface fuel load is often the
reason that prescribed burning or pile and burn
are combined in the treatment prescription.
Final selection of the most appropriate fuelbreak
location will depend on a number of factors
including:
• Protection of recreation and aesthetics;
• Protection of public safety;
• Reduction of potential liabilities;
• Minimizing future suppression costs;
• Improved knowledge;
• Impacts on visual quality;
• The economics of the treatments and the
potential benefits;

effects that large catastrophic fires can cause.

12.4

Maintenance

municipality commits to the
development of a fuelbreak strategy, decision
makers and municipal staff must recognize that
they are embarking on a long-term commitment
to these types of treatments and that future
maintenance will be required. Additionally, the
financial commitment required to develop these
treatments in the absence of any revenue will be
high. A component of the material to be removed
to create fuelbreaks often has an economic value
and can potentially be used to offset the cost of
treatment. Options to sell this component should
be explored and will help to provide benefits to
the municipality and the local economy.

O n ce a

Fuelbreaks require ongoing treatment to
maintain low fuel loadings. Following treatment,
tree growth and understory development start
the process of fuel accumulation and, if left
unchecked, over time the fuelbreak will degrade
to conditions that existed prior to treatment.
Some form of follow-up treatment is required.
Follow-up is dependent on the productivity of the
site, and may be required as frequently as every
10 to 15 years in order to maintain the site in a
condition of low fire behaviour potential.

• Treatment cost recovery;
• The impact of treatments on the alteration of
fire behaviour; and
• Public review and comment.
Fuelbreaks should not be considered stand-alone
treatments to the exclusion of other important
strategies already discussed in this plan. To be
successful, municipalities need to integrate a
fuelbreak plan with strategic initiatives such as
communication and education, bylaws or DPAs,
structure protection, emergency response,
and training. An integrated strategy will help
to mitigate landscape level fire risk, reduce
unwanted wildland fire effects and the potential
negative social, economic and environmental
98

