














4.7. Fire guard

Another component of resilience is the ability to adapt to new situations, and apply
expertise to solve problems. A response and disaster mitigation action cited by
municipal staff as relatively novel was the decision to develop a large fire-guard around
the City to mitigate the impacts of the OMPF, by preventing the fire from entering some
parts of the City (Figure 3).

Figure 3: Fire guard

Source: City of Kelowna, accessed from Castanet, 2003

A fireguard (or firebreak) is essentially a narrow field (or strip) where vegetation has
been cleared, and is located between the forested area and the community. The
removal of vegetation or fuel in a fireguard area reduces the ability of the wildland fire
to enter the community.

The fire guard passed through sections of private property (Dobson Engineering Ltd,
2003), and, as reported by city staff, partially took the route of future roadways. When
the firequard was being constructed, city staff indicated that there was no presumption
of funding assistance from higher levels of government, nor were private property
owners compensated for damages to their property. As well, there was no assistance
from higher levels of government for remediation of areas affected by construction of
the fire guard after the fire risk had passed. Although city staff indicated that this was
an unconventional method of managing a WUI fire emergency situation, it was credited
with saving several neighbourhoods from the oncoming fire.

4.8. Disaster Recovery Centres

The Disaster Recovery Centres were cited as one of the more successful approaches to
assisting individuals affected by the OMPF. The disaster recovery centres were designed
to assist individual residents in acquiring emergency provisions, and in planning their
recovery strategies (applying for loans, etc.), and were described as a “one stop shop”
for individuals seeking assistance for damages suffered during the OMPF. As well,
partnerships were developed with non-profit agencies to develop a “needs assessment”
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to facilitate the provision of emergency supplies to residents (discussed further below).
Recovery centres were open for one year following the fire, and were staffed by full
time and part time City employees. One provincial staff member was also involved in
the disaster recovery centres. A wide range of services were available to individuals
seeking assistance, including the opportunity to apply for recovery assistance and a list
of recovery resources and agencies that could assist those affected by the fire. The
recovery centres changed supplies and resources as residents  needs changed
throughout the recovery period. For example, shortly after the fire, resources such

as clothes were available, and as the recovery process continued, new resources such
as assistance with securing loans and permits to rebuild homes were provided.

Municipal staff indicated that in many instances, communities affected by a large
disaster do not have the resources to provide adequate assistance to affected individuals
during the recovery phase. However, the City of Kelowna chose to implement recovery
assistance programs, including recovery centres, to aid those who suffered the impacts
of the OMPF.

4.9. Insurance and recovery resource management

A fast recovery from a disaster event is a characteristic of a resilient community.
Insurance certainly plays a role in hazard recovery, as it allows for the rebuilding of
damaged buildings and infrastructure in the post disaster period. As fire is an insurable
peril, the provincial disaster relief program did not play a substantial role in assisting
fire victims with recovery. Much of the non-insurance funds that were provided to
disaster victims came through charitable donations, managed through the Kelowna
and Area Okanagan Fire Recovery Society.

4.9.1. Insurance coverage

Kelowna staff interviewees revealed the perception that insurance companies, by and
large, performed well assisting in disaster recovery and were considerable aids in the
recovery process for impacted individuals. Generally, the fire impacted an area of the
City that was considered relatively well-off, and it was perceived that these individuals
had adequate insurance and were compensated for their damages.

However, there were reports of some issues with under-insurance and cases of
individuals being uninsured for fire damages (interviewees indicated that there existed
four uninsured residences). Under-insurance was reported as a significant concern

for many of those affected by the fire. For example, municipal staff indicated that
some homeowners had not kept their insurance policies up-to-date following home
renovations, and therefore did not receive full-replacement value for destroyed homes.
It was also reported that some homeowners may have felt that they were treated
unfairly by their insurance companies, in instances where homes where underinsured.

Although the majority of those affected were able to purchase insurance, municipal
staff reported some instances of tenants and renters living in secondary suites within
homes in the affected areas that were not covered by insurance for their damages.
Staff indicated that some of the renters were living in illegal suites, which had not been
approved by the City. This situation complicated recovery processes, particularly
whether or how recovery resources should be provided to occupiers of illegal suites.



4.9.2. Recovery resource management

Several actions were taken to manage and coordinate donations and the services

of charitable organizations in the time following the OMPF. These actions included the
formation of an organization to oversee disbursement of recovery relief donations,

a process for identifying donations for individuals affected by the fire and ineligible for
other sources of funds, and an information sharing strategy to ensure that recovery
funds were provided in an efficient and equitable manner.

The Kelowna and Area Okanagan Fire Recovery Society (the Society) was formed in
September 2003 to collect and administer recovery and relief donations provided for the
OMPEF. The Society was formed to ensure that there would be no political interference
with the distribution of donated funds, and to ensure that funds were donated only
where necessary.

The following priorities were used by the Society for the provision of donated funds
(Society, 2004):

¢ Urgent unmet needs: To provide individuals without insurance for items such as
housing and housing contents, and other related urgent needs;

¢ Individual claims: For individuals who had insurance for their losses, but experienced
shortfalls in their insurance coverage;

e Community groups: For community organizations that could provide assistance and
projects for the recovery effort, and;

e A Commemorative Project: To provide a small amount of funds to assist in the
construction of a project that would commemorate the impacts of the OMPF.

The society also collected funds for restoration of the Kettle Valley Railway national
historic site. Though the Society had expected to handle anywhere from $700,000 to
$800,000 in donations, the final amount received by the Society was $1,402,000.

An Urgent Unmet Needs committee was set up, at the request of the City of Kelowna,
early in the donation distribution process. Many individual organizations were in place
during the recovery from the OMPF, and integration of these organizations was viewed
as an essential part of an equitable and efficient recovery process. The Unmet Urgent
Needs committee had representatives from many aid organizations, including:

e Red Cross;

e Salvation Army;

¢ Royal Canadian Legion;

e Lions Clubs;

e Adventist Disaster Response;

¢ Central Okanagan Foundation;

¢ |Interfaith Groups;

e CORD/City of Kelowna Victim Services,
e (City of Kelowna, and;

e The Society.
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As well as providing assistance for urgent needs, a Cooperative Housing Strategy was
also developed by the Committee to ensure that uninsured residents who lost their
home were compensated with suitable accommodation (Society, 2004).

To ensure that people affected by the OMPF were adequately assisted by the various
aid organizations, information sharing agreements were drafted, which allowed for
transfer of information between the City of Kelowna and the various aid agencies.

The agreements allowed for aid agencies and the City of Kelowna to share information
about specific families and individuals, and what they were qualified to receive, to
ensure that each eligible individual received some recovery funding. As an example,

an agreement drafted between the City of Kelowna and the Salvation Army, British
Columbia Division, Kelowna Corps, stated:

The purpose of providing the Contact List to the Salvation [Army] is to ensure
that direct financial assistance is made available to those persons who have been
directly affected by the Fire and to ensure that this aid is delivered in a fair and
equitable manner (City of Kelowna, n.d.b).

The agreements ensured that information sharing was in accordance with the Freedom
of Information and Protection of Privacy Act, and that appropriate actions were taken
to ensure confidentiality of contact information.

Individual claims were assessed on a “needs basis”, that is, payouts were provided to
those with the greatest needs. The needs assessment was created by a partnership
between the City of Kelowna and the Red Cross. Individuals applying for aid were asked
at the Disaster Recovery Centres. The Society assessed applications and payouts based
on the level of need for the following damages (Society, 2004):

e Loss or damage to homes and household contents;
e Loss or damage to outbuildings;

e Loss or damage to property used for home-based businesses where the business
was the primary source of family income;

e Loss or damage to landscaping;
e Cost of tree removal, and;

e Loss or damage to infrastructure.

Various other charitable organizations were also involved in assisting affected
individuals, including the Salvation Army and the Mennonite Disaster Relief fund
(Berry et al., 2008).

4.10. Post-wildfire hazard mitigation

In 2004, the City of Kelowna, through its Environment Division, initiated the Central
Okanagan Post Fire Habitat Rehabilitation Project. A contract was awarded to Interior
Reforestation Co. Ltd. to assess post-wildfire hazards, and to provide tools and
recommendations for the rehabilitation of forests affected by the 2003 wildfire.
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Among the various findings of the engineering team, an increase in the occurrence
and intensity of overland flows caused by hydrophobic soils was identified as one of the
more substantial threats to Kelowna residents and infrastructure. The Kelowna City
Council approved a $2 million plan to improve culverts to address the risk of heavy
water flows in the event of heavy rainfall and freshet flooding (Forrex, n.d.; FPB, 2005).

As discussed in Section 3.2.1.1.1., other post-wildfire hazards existed, aside from flood
hazards. Information on these hazards was provide through the City’s ongoing
communication strategy (discussed in Section 4.6.).

Wildland fire can have a substantial impact on the soil and vegetative characteristics
of affected areas. Increased risk of mass-erosion and landslide is common in sloped
areas that have been affected by wildland fires (Shakesby & Doerr, 2006). Landslide
hazards are a constant risk in Kelowna due to the community’s adjacent interior
mountain terrain. Kelowna’s Official Community Plan includes sections regarding
hazardous condition development permit areas, including areas with a slope greater
than 30%. Kelowna staff reported a considerable increase in landslide hazards post-
OMPEF. Following the OMPF, assessments of landslide risk had to be conducted before
contractors and homeowners were allowed to return to areas affected by the fire.
At the time of writing, the City has been in the process of revising its landslide risk
maps through soil and soil stability analyses.

4.10.1. Post-wildfire flood mitigation

Hydrophobic soil conditions, caused by heat from extreme wildfire events, are common
after severe wildfire events (Onda et al., 2008). Hydrophobic soil conditions can increase
the risk and severity of overland flows, caused by heavy rainfall events and can increase
the risk of erosion (Certini, 2005; Woods et al., 2007). Many communities that have
experienced severe wildland fire events have experienced hazards associated with
hydrophobic soils, including the risk of flooding and soil erosion (Onda et al., 2007;
Woods et al., 2007).
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Following the severe fire season of 2003 in British Columbia, The Post-Wildfire Hazard
Assessment and Risk Management report (FPB, 2005) explored the roles and
responsibilities of different provincial and local authorities in the management of post-
wildfire hazards. The report identified the following key players in post-wildfire risks:

e B.C. Ministry of Forests and Range (MOFR);

e B.C. Provincial Emergency Program (PEP);

e B.C. Ministry of Environment (MOE);

e B.C. Ministry of Transport (MOT);

e Local authorities, including regional districts and municipalities, and,;

e Utilities and railways.

The roles and responsibilities of each of these organizations and authorities vary. For
example, MOFR is responsible for suppression of wildfires, PEP coordinates emergency
response activities and strategies, MOE may be involved in mapping debris-flow areas or
in responding to mass wasting events, MOT assesses extra-municipal development
proposals, local authorities are responsible for development within their boundaries, and
utilities and railways can assess and mitigate risks to their own infrastructure. However,
none has a specific mandate to reduce the risks of post-wildfire hazards through
preventative planning and forest regeneration.

Despite the lack of clarity in the roles and responsibilities for mitigation of post-wildfire
hazards, the City of Kelowna adopted a progressive approach, and initiated programs
to mitigate post-wildfire hazards. In 2004, the City contracted a consultant to review
post-wildfire hazards and provide approaches to rehabilitate lands affected by the OMPF
(Wright & Przeczek, 2005). Among the various findings of the review, an increase in

the occurrence and intensity of overland flows caused by hydrophobic soils was
identified as one of the more substantial threats to Kelowna residents and infrastructure
(Wright & Przeczek, 2005).

4.10.1.1. Post-wildland fire flood risk management in Kelowna

Several approaches were taken to manage post-wildfire flood hazards in Kelowna at
various government levels. For example hydroseeding, performed by the provincial
government, was identified as a factor in reduced post-wildfire flood and erosion risks.
However, the City played the most significant role in the management of this hazard.

Following the OMPF, the City undertook a post-fire hazard analysis, including the
commission of Dobson Engineering Ltd. to assess the impacts of the fire on surrounding
slopes and stream catchments and provide recommendations for post-fire hazard
mitigation. Results of the Dobson study identified various impacts of the fire, including
erosion, stability hazards, hydrophobic soils, increased sediment loads in streams and
other impacts on surface water, as well as environmental issues including habitat loss
(City of Kelowna, 2004a; Kam, 2005). Hazards that posed the greatest risk to Kelowna
residents included:

® Increased erosion and sedimentation of streams;
e Changes in the magnitude and frequency of runoff and peak flows, and;
¢ Flash floods and debris laden floods (City of Kelowna, 2004a).
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Hydrophobic soil conditions were considered to increase the risk of both flooding and
land slides following the OMPF. As well, ash and sediment loads increased flooding and
erosion hazards. Watersheds affected by the OMPF were located both within the City of
Kelowna and on Crown land (City of Kelowna, 2004a). The hydrophobic soil conditions
were present on large portions of watersheds, which originate on Crown land and flow
through the City of Kelowna to Lake Okanagan (City of Kelowna, 2004a).

Typically, the City of Kelowna maps flood risk areas based on 1 in 200 year events,

and requires that stream crossings accommodate 1 in 200 year flows, under natural
conditions. However, the hydrophobic conditions following the OMPF significantly
increased the severity of 200 year events. A severe rainfall event in October 2003 on
several of the burnt-out watersheds supported findings from the risk analysis, as peak
flows during the storm were estimated to be between 5 and 15 times the 200-year
pre-fire flows (City of Kelowna, 2004a). ). Overland flows caused by the severe rainfall
event resulted in $120,000 in damages to infrastructure, and caused damage to private
lands and homes. Using the impacts of this storm, it was estimated that 50 homes,
150 residents, and 10 roadways were at risk from flash flooding (City of Kelowna
2004a). As well, property and infrastructure at risk was estimated at $10 million, based
on watershed modelling and the 2003 flood event (City of Kelowna, 2004a). It was
expected that hydrophobic soil conditions would last 3 to 5 years following the OMPF,
and total regeneration of the forest canopy could take up to 30 years.

4.10.1.1.1. Mitigation works and appeal for funding

In 2004, the City of Kelowna developed and presented a funding proposal for
mitigation works to prevent damages associated with increased risk of flooding caused
by wildfire impacts (post-wildfire hazard). The proposal was directed at the federal
government, as the hazard originated from wildfires that took place on Crown land
(City of Kelowna, 2004a).

The proposal adopted a risk management approach, including an assessment of the
risks associated with fire-impacted soils, and an assessment of a variety of options
for mitigating post-wildfire hazard risks. The proposal identified 15 options that could
be employed to reduce the increased risk of flooding caused by hydrophobic soils,
which included (City of Kelowna, 2004a):

1. Altering the Landscape:
a. Grass seeding of exposed soils to restore vegetative cover;
b. Harrowing soil to break up water repellant layer, and;
c. Contour furrows to reduce erosion and runoff.

2. Altering Channels:
a. Dyking to increase channel capacity and reduce flooding;
b. Detainment structures to store flash runoff;
c. Overflow structures to pass flood flows safely;
d. By-pass structures to provide alternate routing for flood flows, and;
e. Larger structures designed to safely pass flood flows.

3. Hardening Structures:
a. Raise structures at risk above flood levels, and;
b. Construct berms around structures at risk to protect from flooding.
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4. Remove Consequence:
a. Purchase properties at risk and remove structures, and;
b. Change land use to prevent consequences.

5. Early Warning Systems:
a. Install climate stations with rainstorm alarms;
b. Install water level gauges with level alarms, and;
¢. Install flood-warning alarms on road crossings.

The flood mitigation options were evaluated based on criteria concerned with reducing
the risk to public safety and reduce the risk of loss of life, protection of private property
from flood damages, protecting public infrastructure from flood damages and
consideration of the most effective approach to attain the criteria (City of Kelowna,
2004a). The various options were also evaluated based on general “pros and cons,”
their impact on risk reduction and cost (City of Kelowna, 2004a). A review of all
available options based on these criteria identified “larger structures designed to safely
pass flood flows” as the preferred option. These larger structures would come in the
form of culverts at locations where streams from the affected watersheds cross road
infrastructure (for examples, see Figures 4 and 5). In all, 40 crossings were analyzed, and
35 of those crossings were identified as requiring alterations to structures. As well,
alterations to stream channels and construction of detainment works were undertaken.
The goal of the City of Kelowna was to implement the flood risk reduction measures
before the occurrence of the 2004 spring freshet flooding.

Figure 4: Larger crossing at Chute Lake Road and Frost Road, Kelowna
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Figure 5: Larger crossing at Lebanon Creek and Lakeshore Road, Kelowna

ST YR Y ————

In 2004, the City of Kelowna estimated a total cost of $1.75 million for channel
improvements required to reduce the risk of flooding caused by hydrophobic soils,
however, interviewees indicated an actual cost of $2 million. The proposal made to the
federal government for funding mitigative works was that the $1.75 million investment
would save $10 million in property damage, as well as save governments potential disaster
relief assistance payments that would be made following a severe flooding event,
exacerbated by hydrophobic soils (City of Kelowna, 2004a). Interviewees indicated,
however, that no funding assistance was provided by the provincial or federal
governments for these works.

Municipal staff interviewed suggested that the federal and provincial governments were
unwilling to provide funding for post-wildfire flood risk reducing actions as these actions
were related to mitigation rather than recovery. In a briefing note developed by the City
of Kelowna, municipal staff expressed frustration over the lack of higher level government
assistance with significant proactive mitigation works implemented to reduce post-wildfire
hazard risks.

The proposal to the federal government goes on to cite specific incidents in the United States
where post-wildfire flooding and debris flows were identified as serious hazards. In these
incidences, the proposal highlights funding provided to local areas to mitigate these risks,
through programs such as the Hazard Mitigation Grant Program (City of Kelowna, 2004a).

As described by the proposal, and exemplified by the October 2003 heavy rainfall event,
the mitigation works substantially reduced risks to residents located close to watersheds
affected by the fire. As discussed in Section 2.4., the PEP and PSC administer disaster relief
programs aimed at providing private individuals, small business and municipal governments
with assistance for recovery after a disaster has occurred. These programs largely exclude
actions that are designed to enhance infrastructure, and rather, are designed to assist
disaster affected communities with repairing infrastructure up to a pre-disaster state. Thus,
disaster mitigation was not a primary aim of these programs.
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4.11. Post-disaster policy window

Interviewees indicated past events in the City of Kelowna served as drivers for enhanced
WUI fire mitigation strategies. Municipal staff reported previous events, including the
1994 Garnet Fire and the Knox Mountain fire of 1998, which served to highlight
potential vulnerabilities to city staff, and lead to improved fire management practices

in the past. For example, historic wildfires, including a fire at Knox Mountain in 1998,
were factors in the development of fuel modification initiatives in Kelowna. As well,

the Garnet Fire of 1994 lead to a limited WUI fire risk identification initiative.
Interviewees indicated that municipal government staff and officials became most aware
of vulnerabilities to fire risk during and after the onset of the OMPF. Municipal staff
acknowledged a post-disaster window of opportunity, in which public and political
interest in implementing wildfire mitigation measures was high. Interviewees estimated
that this window of opportunity existed for two years.

Municipal staff awareness was cited as an important component of disaster
preparedness and an increased ability to mitigate future disasters by Kelowna city staff.
An important factor in increased resilience to future fire events was the increased
awareness of fire-prone areas, and managing development in these areas. Public and
political awareness were also reported as important factors in the uptake of various
mitigative adjustments both at the individual and community levels, for example,
adoption of FireSmart practices on individual lots and the implementation of mitigation
responsibilities for developers.

Several departments had undertaken education actions well before the occurrence of
the OMPF, as early as the mid 1990s. However, staff interviewees indicate that it was
not taken very seriously by Kelowna residents until the time following the OMPF. As
discussed in Section 4.2., public interest in the management of fuel loads on their
property increased significantly immediately before and during the OMPF.

Fuel mitigation work on public lands within the City of Kelowna began in 1998. Since
the occurrence of the OMPF, a more comprehensive fuel management strategy was
developed for the City of Kelowna (City of Kelowna, 2004b). As well, a more
progressive strategy to identify WUI fire risk areas has been adopted. Staff interviewees
further discussed the impact of the OMPF on City Council’s willingness to adopt and
implement post-fire flood abatement adjustments. An interviewee commented that
council was very willing to adopt and implement flood management strategies, because
the recommendations came to them while the “embers were still burning” from the
OMPF. Staff indicated that the council was highly aware of the vulnerabilities of the City
to natural hazards and therefore was very willing to adopt adjustments.

Despite the apparent window of opportunity and the range of programs adopted
following the OMPF, interviewees believed that many of the programs that were
implemented following the OMPF would have been implemented regardless of an
extreme fire event. However, staff indicated that implementation of these programs may
not have been as aggressive had the OMPF not occurred. The experience of Kelowna
suggests that this may be true, as many of the wildfire mitigation programs



implemented following the OMPF were enhancements of existing programs, including
the identification of WUI wildfire risk areas. However, extensive policy reviews, such
as the Blackwell & Needoba report (2006), likely would not have been conducted had
there not been a significant loss event.

Staff interviews were conducted approximately five years after the occurrence of the
OMPF, and several interviewees indicated that there has been a drop in political and
public interest for the implementation of wildfire mitigation measures. As well, staff
feared that over the long term, public and political interest in fuel management
practices generally (e.g., fuel management on public lands) and private property owner
fuel management and FireSmart behaviour would wane, thus leading to an increased
risk of fire. . Further, the two year window of opportunity was severely affected by
ongoing litigation brought against the City by the insurance industry for damaged
incurred during the OMPF (described further in Section 4.13.1.).

4.12. General perceptions of OMPF

This section provides results from other sections of the interview questionnaire, which
explored general perceptions of the OMPF, the ability of the City to handle future fires,
and the impact of the OMPF on the ability of the City to handle other types of disasters.

4.12.1. Time taken to recover from OMPF

As discussed in Section 2.3., the amount of time taken to recover from a disaster is an
important component of the definition of a resilient community. Interviews with
municipal staff revealed the perception that the overall time taken for the City of
Kelowna to fully recover from the impacts of the OMPF was two years. Interviewees
were also asked to estimate the time taken for those who lost their homes to rebuild.
Estimated times varied (between 6 months and 3 years), however, staff generally agreed
that all homes were rebuilt two years after the fire. As well, approximately 2 years was
required for the rehabilitation of affected infrastructure.

Municipal staff indicated that it was likely that some property owners directly affected
by the OMPF had likely not recovered. For example, there were a few cases of
homeowners with no insurance, or with inadequate coverage, who may still be
suffering financial impacts associated with the loss of their home. As well, municipal
staff indicated that there were several property owners who chose not to rebuild in the
same area where they were affected by the OMPF, out of fear of a future fire
occurrence. Interviewees also indicated that many of those who were affected may

still be suffering from emotional impacts caused by the extensive loss of property

and personal items.

Interviewees indicated that there were some instances of individuals who were
considered as culturally or socially isolated seeking assistance from the City during and
after the OMPF. These people were defined by municipal staff as “persons-with-no-
fixed-address,” who had made homes in forested areas outside of the City of Kelowna,
and did not enter the City or seek city services on a regular basis. Staff indicated

that the recovery resource management process was useful in providing assistance to
these people.
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4.12.2. Risk perceptions associated with recurrence of fire events

A key component of a resilient community is the ability to adapt to hazards, and
through such adaptation, be able to handle or reduce impacts of natural hazards
through the application of lessons learned. These lessons may be derived from a
community’'s own experience, or the experience of other communities. The following
section describes risk perceptions associated with future fires, similar to that of the
OMFP. General results suggest that another fire is expected within the next 100 years,
but not so likely in the next 10 or 20 years (Table 15). As well, if the City were to
experience a fire event with the same characteristics of the OMPF, respondents felt
that impacts of that fire
would be lower than what

Table 15: Responses to: “Please use the scale below to rate how likely it is

that the City of Kelowna would experience another wildfire event, similar

was experienced in the to that of the OMPF?"
OMPF, and generally felt

. In the next: 1* 2 3 4 5 6 7 8 9 10* Refuse
that time taken to recover
from such a fire would be 10 years - - - ! 2 - ! ! . - !
less than what was 20 years - - - - - - 3 - ! - 2
experienced after the 100 years - - - - - - - - 4 2
OMPF. * 1=No possibility at all, *10=Absolutely will occur

n=6

Municipal staff generally believed that if the City of Kelowna did experience a similar
wildfire event within the next 10 years, the impacts of the fire would be somewhat less
severe. Factors that would reduce the severity over this time period included an
increased awareness by the public of wildfire risk, increased uptake of private mitigative
measures, and increased capacity of the City to respond to wildfire events due to its
experience with previous events (e.g., understanding large-scale evacuations, and
identifying and managing recovery resources) and other factors surrounding municipal
programs aimed at controlling fuel loads and managing development in the WUI.

Staff identified several factors that could increase the risk of sustaining impacts from

a future WUI wildfire event, including:

e The impacts of mountain pine beetle kill;

e C(limate change factors;

¢ Increasing development in fire prone areas, and increasing development in the
City of Kelowna in general, and;

e Reduced fuel management actions taken by the public over time (as a result of
a lowered interest in wildfires as the OMPF falls further into the past).

Staff commented on the potential of infrequent events becoming more common as
a result of climate change and beetle kill effects (e.g., a 1 in 100 year fire becoming
a 1in 10 year fire).

Respondents were asked about the potential impacts if a fire exactly the same as the
OMPF were to occur again within the next 10 years. They were asked to respond on
a scale of 12, where “1" represented “Absolutely no impacts” and “10” represented
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“Same severity of impacts as the OMPFE.” As well, respondents were asked how the time
taken to recover would change if the City were to experience another fire exactly the
same as the OMPF within the next 10 years. In this case, “1"” represented “No time
taken at all” and “10" represented “Same amount of time as OMPFE.” If respondents
answered by choosing 12, they would indicate that impacts would be more severe than
the OMPF, or more time

Table 16: Responses to: “If the fire were to occur again in the next 10 years,
would be taken to recover

how would you rate the impacts, in comparison to the OMPF?” and “If the
than the OMPF. Results are  OMPF were to occur again in the next 10 years, how would you rate the

presented in Table 16. amount of time it would take to recover, in comparison to the OMPF?"
172 2 3 4 5 6 7 8 9 1034 11* 12* Refuse

Respondents suggested a) Impacts - - - 1 -1 - T - - - 1
that it would be difficult to

b) Amount
accurately assess future oftime - - - -  _ 1 ) 2
impacts, due to population | Absolutely no impacts
changes, changes in 2 No time taken at all
municipal staff climate 3 Same severity of impacts as the OMPF

chanae. and so on 4 Same amount of time as the OMPF
ge, ’ * Impacts or amount of time greater than OMPF
However, no respondents n=6

felt that the impacts would

be worse, or that the amount of time taken to recover would be greater than that
experienced after the OMPF. All respondents felt that the impacts would be less severe
than experienced in the OMPF. Respondents who rated a higher response on Table 16,
item “a)” were confident that everything that could have been done was done to
mitigate the impacts of the OMPF. Those who gave a higher rating further felt that
there would be some improvements, but the majority of the major impacts were
mitigated as much as possible during the OMPF of 2003.

Two respondents felt that the time taken to recover from a future fire like the OMPF
would be the same as the time taken to recover from the OMPF. Respondents who gave
a higher rating felt that, considering the impacts on infrastructure and private residents,
two years is a reasonable recovery time. Those who felt that recovery time would be
reduced in the future believed that lessons learned from the OMPF would allow for
some actions to be taken earlier. For example, the City would be more prepared to
handle recovery funds for those affected by the fire, and evacuations could be carried
out more efficiently.

4.12.2.1. Impacts of beetle kill

Significant concern by City staff was identified regarding the potential impacts of the
Mountain Pine Beetle on the local environment. One such concern was that the
infestation might increase the likelihood and severity of future severe fires, as dead and
dried forest vegetation provides fuel for wildland fires. Municipal staff indicated that
the City's experience with the OMPF and the Rose Valley fire served as examples of how
forest areas affected by the mountain pine beetle could affect fire risk, as those areas
burned more quickly and readily than areas not affected. Staff expressed concern that
as the area affected by the infestation increased, wildfires would become quickly
unmanageable and would increase stress on fire-fighting resources.
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Staff also indicated that the mountain pine beetle epidemic will likely increase fire risk
over the short term, and then decrease it over the long term, as many of the dead trees
will have been removed. Staff reported that tree removal is likely to be highest within
the City of Kelowna, for safety reasons (e.g., concerns over falling dead trees).
Additionally, concerns were raised surrounding the province’s and the municipality’s
ability to abide by the increased requirement for fuel mitigation on Crown lands and
lands within the City.

4.12.3. Impact of OMPF experience on management of future disasters

A resilient city is one that can mitigate the impacts of a disastrous event and recover
quickly from experienced impacts. Resilient communities should also be better able to
mitigate or prevent the impacts of a future disaster of a similar nature and magnitude.
Applying lessons learned from a disaster experience is a sign of an adaptable and
resilient community.

Respondents were asked to list the top five most significant natural hazards to which
the City of Kelowna was exposed. Various natural hazards were cited, including:
¢ Flooding;

o Wildfire;

* Pine Beetle impacts;

e (Critical infrastructure failure (failure of high-pressure water supply pipes);
e landslides/mass wasting/erosion events;

¢ Drought;

e |ce storms;

e \Weather and wind events, and;

e Earthquake (low risk).
Generally, wildfires and flooding were considered the greatest natural hazards risks.

Respondents believed that their experience with the OMPF has increased their ability to
quickly and effectively recover from all types of future hazards. Many of the processes
that were established during the OMPF emergency situation, as well as the heightened
awareness among city staff of their respective roles during a disaster event would lead
to expedited recovery from future natural and non-natural hazard events.

Some respondents further indicated that their experience with the OMPF increased

their awareness of how to handle emergency events, and how to work with higher level
departments during emergency management and recovery processes. Many also
indicated that their experience with the insurance industry would play in their favour

in the future.
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The experience gained during the OMPF was tested in 2005 during the Rose Valley
Wildfire. The Rose Valley fire was also considered a “rank 6" fire; however it did not
have as severe an impact on the City of Kelowna as the OMPF. Interviews with City staff
indicated that approximately 700 people were evacuated during this incident. Though
the Rose Valley fire had a less severe impact on the City of Kelowna, it provided an
opportunity to assemble Emergency Operations Centre Staff and employ emergency
management procedures. Interviewees indicated that the lessons learned from the
OMPF were effectively employed in this incident. For example, an interviewee reported
that evacuations were undertaken in a much shorter time period.

There was some concern, however, about the length of time that lessons learned would
remain entrenched in the City corporation. One specific concern was that many staff
involved in the OMPF were approaching retirement and may not be available in future
emergencies. Staff indicated that the majority of those directly involved in the
emergency operations centre were senior staff, many of whom would be retiring over
the short term. City staff also believed that interest in wildfire mitigation would further
wane over time, both within the public at large and within city council.

4.12.4. The role of higher levels of government

As discussed in Section 2.2.1., various levels of government play a role in the
management of wildfire hazards. Various government agencies have the potential to
play a large role in the management of post-wildfire hazards (FBP, 2005). Discussions
with Kelowna municipal staff revealed the perception that the municipal government
has played, and should continue to play a substantial role in the management of both
wildfire and post-wildfire hazards. For example, the municipal government can and
should play a role in the management of fuel loads within their jurisdiction and ensure
that development does not expose residents to a high WUI fire risk. During and after
the OMPF, higher levels of government played a substantial role in the management
of the fire. Interviewees commented that the assistance provided by higher levels of
government was fundamental to the successful recovery. For example, interviewees
indicated that provincial assistance in the removal of danger trees and hydro-seeding
to control erosion and run-off rates was extremely beneficial for the safety of residents,
and aided in the recovery process. An interviewee commented:

...The provincial government, by choosing to hydro-seed all those burnt slopes,
I think that was an extremely positive measure... It really mitigated a lot of erosion
and probably accelerated the reduction of the flooding risk...

Municipal staff also commented that, at the time of writing, higher levels of
government had begun to provide increased cost-sharing assistance for the
management of fuel loads on public lands.

However, municipal staff also commented on where they felt the provincial and federal

governments could become more involved in the management of wildland fire and
post-wildland fire risks.
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When asked how the province could become more involved in the management of
wildland fire and post-wildland fire risks, interviewees commented that the province
should become more involved in:

e Effective management of fuel loads on Crown land, especially in areas adjacent
to the City;

e Grant money for emergency management training;
e Assistance with public education, and;

e Working with municipal government to create building codes/standards that would
allow for the use of fire-resistance building materials.

Interviewees also indicated that both provincial and federal governments should move
toward more pro-active disaster management assistance, rather than strictly focusing
on preparedness, response and recovery.

City staff acknowledged the importance of higher levels of government being involved
in the management of fuel loads on Crown lands. The B.C. Ministry of Forests was
identified as having an important role in mitigating fire risk on Crown lands surrounding
municipal jurisdictions. City staff indicated that the provincial government may not be
taking adequate steps to manage fuel loads in these areas. Interviewees expressed
concern that the impacts of beetle kill in surrounding forests would increase fire risk,
and that fuel management activities would have to be enhanced in areas adjacent to
municipal jurisdiction. Further, the management of fuel in areas adjacent to the City of
Kelowna was a key recommendation made by the Blackwell report (Blackwell &
Needoba, 2006).

The use of building codes and standards to manage fire risk in the WUI was also
considered an important factor in reducing fire risk in Kelowna. A further key
recommendation of Blackwell & Needoba (2006) was to incorporate fire resistant
building practices into new development. Roofing materials were considered a particular
concern in this regard (Blackwell & Needoba, 2006). Municipal staff felt that the
province should work closer with the City of Kelowna, and municipal governments in
general, to ensure that fire resistant building practices are enforced in WUI fire risk areas.

Interviewees were also asked to comment on how the federal government could
become more involved in the management of wildfire and post-wildfire risks. Generally,
the opinion of the interviewees was that the federal government did not have a large
role in wildland fire mitigation, as the province and municipalities played the largest
role. However, they did feel that the federal government should become more involved
in pro-active disaster mitigation strategies at the municipal level. The belief that the
federal government should assist in disaster mitigation was exemplified by the proposal
for assistance with post-wildfire flood risks (City of Kelowna, 2004a), where assistance
was requested based on a risk management and cost-benefit analysis approach.
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Interviewees commented on the fact that higher levels of government are typically
concerned with preparedness, response and recovery, rather than disaster mitigation.
Respondents cited their experience with the mitigation of post-wildfire hazards. For
example, interviewees commented that provincial and federal governments provide
assistance (financial and otherwise) for controlling wildfire events. However, no support
was provided to the City of Kelowna for the identification of fire and post-wildfire risk
within their jurisdictions. Interviewees commented that, considering the role that
provincial and federal governments play in post-disaster recovery assistance, they should
be more concerned with proactive mitigation measures. Indeed, a key argument made
in the proposal for assistance with post-wildfire flood mitigation measures was the
cost-benefit analysis. The proposal argued that assistance of $1.75 million would save
at least five times that amount in provincial and federal emergency response assistance
and recovery assistance (City of Kelowna, 2004a).

While staff did indicate a potential need for mitigation funding from the federal
government, some staff acknowledged the fact that full funding from the federal
government may not be appropriate. For example, staff indicated that through
providing full funding for mitigation, the federal government may set a precedent
where they would be overwhelmed with requests for mitigation funding. Staff indicated
that the federal government should at the least provide some seed money for
mitigation projects, and encourage provincial governments to play a larger role in
mitigation.

4.12.5. Emergency Response, Evacuations

Interviewees were asked to comment on the various factors that helped to reduce the
impacts and consequences of the OMPF. Effective emergency response actions were
frequently cited. Further, a key component of the City's autonomy in handling disaster
events was, according to municipal staff, exemplified through their management at the
Emergency Operations Centres (EOCs), which served as the headquarters for emergency
management during the OMPF.

City staff indicated that emergency response activities, including the organization and
staff responsible for running the Emergency Operations Centre, were successful. Staff
indicated a high level of autonomy within the EOCs during the OMPF. Staff indicated
that City staff had control in the EOC. Staff compared this to their knowledge of other
communities, where provincial authorities have had to step in and take over emergency
management operations.

Incident command during the OMPF applied a Unified Command approach, which is
put forward through the British Columbia Emergency Response Management System
(BCERMS). Unified command is applied in situations where incidents do not adhere

to jurisdictional boundaries, and require the involvement of a range of stakeholders for
effective management. The process allows for all levels of government, government
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agencies and stakeholders who have a legal, functional or jurisdictional authority
to contribute to the planning and management of a particular emergency. Under
he unified command system, all stakeholders are involved in:

¢ Developing objectives and response strategy;

¢ Ensuring all stakeholders are involved in planning for response strategies;
e Ensuring integrated operations are conducted,;

e Efficiently managing all resources, and;

¢ Managing financial costs (B.C., 2001; 2000).

The purpose of this approach is to ensure that all authorities affected by an incident
are involved in emergency management. The process encompasses “consensus decision
making, teamwork, sharing/delineating activities, and sharing responsibilities,” and
differs from the traditional command and control type incident management, where
potentially important stakeholders may be left out of the decision making process
(B.C., 2001).

The OMPF was a provincial level emergency, and required the attention of many
government agencies at various levels of government. Many city departments, and staff
from other levels of government were directly involved in the management of the OMPF
emergency situation. This circumstance highlighted the importance of a Unified
Command, rather than a Command and Control approach. As well, municipal staff
indicated that there were many capable staff working within the EOC during the fire
event, and the Unified Command structure allowed for appropriate staff and
departments to provide guidance on emergency management strategies. The Unified
Command structure allowed flexibility in developing strategies to handle the emergency
situation and provided the opportunity for a variety of stakeholders to provide guidance
on emergency management procedures, thus maximizing available resources.

Staff further discussed the importance of past emergency response exercises undertaken
by the City. City staff indicated that an emergency response exercise was completed

in 2001, which revealed weaknesses in the City’s emergency response capacity. Significant
improvements were made, so as to allow an improved response during the OMPF. A staff

member commented that, if the OMPF had occurred before the exercise and subsequent
reviews to the program, the disaster would have been significantly more severe.

4.12.5.1. Evacuation

The Kelowna fire resulted in an unprecedented evacuation of residents in the City of
Kelowna. Municipal staff indicated that concerns existed during the evacuation, about
lodging for residents and the ability of the vast number of residents to vacate
threatened areas of the City in a very short time period.

Generally, municipal staff indicated that evacuations went well considering the mass
scale. However, municipal staff indicated that the evacuation during the OMPF was
much larger than anticipated, and much larger than could have been reasonably
planned for in the time before the OMPF. Specific concerns were centred around the
availability of roads for evacuations. Staff indicated that better evacuation planning
would be required for large scale emergencies in the future.
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One of the successes identified in the evacuation process was the ability of City staff to
increase the accessibility of media reports identifying which areas should be evacuated.
Interviewees indicated that initial evacuation notices were of a technical nature
(technical metes-and-bounds type descriptions), which may have been difficult for
residents to understand. Municipal staff indicated that staff who were involved in map
making for the City suggested the use of more accessible evacuation notices, including
street names and intersections. This was viewed as a significantly more successful
strategy for notifying residents of evacuation areas.

4.13. Barriers to wildfire hazard mitigation in Kelowna

As discussed in Section 2.4.3., municipal governments are often confronted with various
barriers and obstacles to the implementation of hazard mitigation options. Barriers to
the implementation of mitigation options, as reported by municipal staff, included the
following:

e Lack of political support for various mitigation options;

e Jurisdictional issues;

e Lack of support from higher levels of government (financial);

¢ The financial cost of various mitigation measures;

¢ The changing nature of wildland-urban interface zones, and fire risk zones;

e Public perceptions of wildfire hazards, and resistance to various mitigation options;

¢ A limited window of opportunity of public and political interest in wildfire hazards
and mitigation options, and;

e Litigation.

Municipal staff generally agreed that building standards that incorporate FireSmart
practices, such as fire resistant roofing materials, would be a highly effective wildfire risk
reducing action. However, municipal staff indicated that efforts toward requiring fire
resistant roofing materials and other risk mitigating building practices have been
hampered by the City's lack of jurisdiction over building practices and standards. Further,
management of fuel loads in adjacent Crown lands was considered an important
component of managing WUI in the City of Kelowna. However, jurisdictional issues
were raised regarding the management of fuel on Crown lands adjacent to the City of
Kelowna. City staff indicated that as the provincial government has jurisdiction over
Crown lands, it was difficult for the City to manage wildland fire risks in these areas.

As discussed above (Section 2.4.2.), provincial and federal governments in Canada

offer little support for pre-disaster mitigation options at the municipal level. This
circumstance created a significant barrier to the implementation of mitigation options in
the City. For example, as discussed in Section 4.10.1.1.1., the City appealed for funding
from the federal government for assistance in the implementation of post-wildland fire
flood mitigation options. However, no assistance was provided. This situation acted as
an obstacle rather than a barrier, as the City did carry out flood mitigation options using
its own funds. Interviewees expressed frustration over the lack of assistance provided

by higher levels of government, and suggested that Canadian authorities should adopt
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mitigation assistance programs similar to the Pre-Disaster Mitigation assistance program
and Hazard Mitigation Grant Program adopted by the Federal Emergency Management
Agency of the United States (FEMA, 2007).

Cost was cited as an impediment to the adoption of various mitigation measures in
the City of Kelowna. As discussed in Section 2.4.3., a good understanding of the costs
and benefits of mitigation measures is an important component of the acceptability

of various mitigation measures. As natural hazards are, by definition, relatively rare and
extreme events, a good understanding of costs and benefits of mitigation measures
may not be generated for a considerable time after mitigation measures have been
implemented. This has been revealed to be an impediment to the implementation of
disaster mitigation measures, especially pre-disaster mitigation measures. This
circumstance was observed in Kelowna.

Public perceptions of fuel management approaches were cited as wildfire hazard
mitigation impediments, although interviewees indicated that private actions increased
significantly during and after the OMPF. Municipal staff indicated the public had
unfavorable perceptions of prescribed burning to manage urban forests and to control
fuel hazards. Interviewees reported that during the pre-disaster period, there even
existed resistance both at the public and political level to fuel management in lands
within municipal jurisdiction and lands adjacent to the City. Interviewees indicated that
this perception likely existed due to the potential impacts on scenery in the WUI and
areas adjacent to the City of Kelowna. Unfavourable perceptions of both prescribed
fire and fuel treatments in the WUI have been reported in other communities. Though
perceptions may differ based on location and nature of the study sample, prescribed
fire may be feared by the public because of safety concerns resulting from escaped fires,
impacts on scenic quality in the WUI, and concerns over the health impacts of smoke
(Brunson & Shindler, 2004; McGee, 2007; Winter & Fried, 2000). Interviewees indicated
that the public resistance to prescribed fire was, at least partly, a result of the above
mentioned concerns. Mechanical treatments may be viewed more favourably by those
who occupy WUI areas (Brunson & Shindler, 2004). Mechanical treatment became the
favoured fuel management option by the City of Kelowna, and in 2007 over $1 million
was spent on mechanical fuel treatments in the City. During the OMPF, however,
interviewees indicated that removal of fuel on individual properties increased
dramatically, and continued after the fire. As well, it was believed that the current Pine
Beetle infestation has increased public awareness and support for fuel management.
The Blackwell and Needoba (2006) report analyzed perceptions and actions associated
with wildland fires in Kelowna and revealed continued support for consideration of fuel
management practices in new developments and existing homes in Kelowna.

Uncertainty and the changing nature of natural hazards was reported as a barrier to
the implementation of some mitigative actions in Kelowna. For example, since the time
of the OMPF, development has increased substantially in Kelowna. As a result, in

some circumstances, development exists in areas between wildland areas and
communities that were destroyed by the OMPF. Thus, the communities that were
affected by the OMPF are no longer located in the WUI zone. This has implications for
infrastructure improvements (e.g., increasing capacity of water infrastructure) and
altering building standards.
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Municipal staff reported that the Works and Utilities department had considered raising
water supply standards for WUI areas, through increasing the capacity of water lines

to support future fire-fighting efforts. However, as of the date of staff interviews, the
City had not implemented increased standards in WUI areas. Municipal staff reported
the changing nature of WUI areas, as changes in fuel management practices,
environmental changes and development will affect areas that would be considered
WUI areas over the long term. Interviewees indicated other issues associated with
increasing water supply in these areas. For example, over-sizing water supply pipes in
these areas may result in water quality issues.

4.13.1. Litigation and the window of opportunity

Interviewees indicated that a barrier to the implementation of new mitigative programs,
and the implementation of “lessons learned” from the OMPF, was the threat of
litigation against the City by some insurance companies who provided insurance
payouts for damages from the OMPF. Staff estimated that the lawsuit was seeking
between $250 to $500 million in damages. Municipal staff indicated that some
insurance companies accused the City of failing to take appropriate actions to protect
residents and buildings from wildfire damages. Municipal staff indicated that this threat
created a culture of conservative communications within the City. Interviewees indicated
that there were significant fears among city staff that open discussions and analysis of
the events of the OMPF would result in a stronger case being brought upon the City.
An interviewee remarked:

The big fear...is you'll look backwards, you'll analyze what happened, you'll seek
to see what [can be] done better, and you'll basically create a shopping list of all
those screw-ups. And then... somebody makes a freedom of information request,
and somebody gets a copy of it from someone somewhere, and all of a sudden
plaintiff council has basically their whole case mapped out for them. | can tell you
that was a real concern.

The threat of litigation, and the resulting conservative attitude toward analysis and

communication of the events of the OMPF existed for approximately two years after the
OMPF. Interviewees indicated that this threat effectively “ate up” the two-year window
of opportunity for the implementation of various mitigation strategies following the fire.

Municipal staff indicated that once the suit was withdrawn, much of the public and
political interest in mitigating future fire events had been lost. The Blackwell report was
released in 2006, and staff indicated that a significant factor in many of the
recommendations not being adopted by the report was the threat of litigation. As well,
municipal staff indicated that the risk of litigation may have hindered general

discussion of wildfire mitigation between the City and other stakeholders, including the
province and other municipalities, particularly surrounding the City's experience with the
OMPF and discussions of “lessons learned” that could be applied in the City (e.g., as
identified in Blackwell & Needoba, 2006) and in other communities. For example, one
interviewee remarked:
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There were groups of people that said ‘we should get together, and we should
improve emergency response in this province, we should improve communication
between people and we should improve planning and fire prevention
practices...from approvals through to required maintenance and enforcement

of such.” ...There were groups of people who were championing getting those
discussions going, and those people were shut down because of potential
litigation. No question about it. It happened.

In reaction to the threat, municipal staff indicated that all reasonable actions had been
taken before the occurrence of the OMPF to reduce wildfire risk. In fact, many of the
properties that were affected by the OMPF were developed during the 1960s and
1970s, well before WUI wildfire risk considerations were taking into account during
planning. The lawsuit was never brought to court, and to date has not remerged as an
issue in Kelowna. While it was acknowledged that the City and Kelowna residents could
have done more to prevent wildfire damages, interviewees argued that much had been
done already. It has been well established in the hazards literature that individuals, as
well as communities, are often more aware of natural hazard risks and are more likely
to adopt mitigative measure during the post-disaster period (Burton et al., 1993). Thus,
a situation where lessons were learned, and mitigative actions that could have
prevented damages before the fire occurred were identified, is not a situation unique
to the City of Kelowna.

It is important to note that municipal staff indicated that litigation did not hinder the
City's efforts for mitigating post-wildfire risks. At the time that the post-fire flood risk
was assessed, staff reported that council support for mitigating these risks was actually
very high, and there was no mention of public resistance to expenditures on post-
wildfire flood abatement infrastructure. Staff indicated that this was likely because the
flood risk was identified in the short time following the OMPF, when City council was
still highly aware and concerned about hazard risks.
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5. Resilience characteristics, recommendations,
further work and conclusion

This study sought to explore the experience of the City Kelowna in the management
and mitigation of a severe WUI fire event. The study sought to identify strategies that
were adopted by the City, and the context in which these strategies were created. In the
context of resilience, this study revealed that the City showed adaptability and learning,
and was able to recover effectively after the WUI fire event.

The OMPF served as a driver for the implementation and development of new policies
and strategies. Similar to other studies (McGee et al., 2005), this study found that there
was a progression of the adoption of mitigation strategies, before, during and after the
fire. As well, local wildland fires previous to the OMPF served as drivers for wildfire
management initiatives in Kelowna.

5.1. Characteristics of resilience in Kelowna

The characteristics of a resilient system, as developed by Godschalk (2003) can be
applied to the Kelowna case study. Characteristics included redundancy, diversity,
efficiency, autonomy, resistance, adaptability, and collaborative (see Section 2.3). Various
examples of the eight characteristics of a resilient system are evident in the Kelowna
example, which are discussed here.

5.1.1. Redundant

The concept of redundancy is often applied to infrastructure, for example, redundancies
in critical infrastructure (water systems, etc.) in the event of failure of a component of
the system. However, the concept may also be applied to response and mitigation
strategies, as seen in the Kelowna experience.

The concept of redundancy appeared to be well applied to aspects of fire fighting in
Kelowna. During the fire, the City extended its own resources to develop a fire break
to assist in WUI risk reduction. This approach was combined with extensive fire fighting
efforts from various levels of government. In terms of redundancies in long-term
mitigation, the City is approaching WUI fire risk with several mitigation options.
Land-use planning and hazard mapping are being employed to limit exposure to WUI
hazards, combined with fuel-management practices and public education campaigns.

5.1.2. Diverse
An analysis of economic diversity is largely outside of the scope of this study. However,
based on previous studies and data from Statistics Canada, some comments can be made.

As discussed by previous authors (Hystad & Keller, 2008), the tourism sector was

heavily impacted by the OMPF. Interviews conducted for this paper also revealed that
many businesses affected by the fire may have not carried appropriate insurance to
handle business impacts from this natural disaster, and many small businesses may have
suffered significantly from the impacts of the fire. Though uptake of disaster
management plans by these businesses increased over the long-term, many had still not
adopted such plans at the time the study was conducted (Hystad & Keller, 2008).
Despite impacts on various businesses within the City of Kelowna, the population
continues to rise. An early assessment would suggest that the OMPF did not have

a significant impact on Kelowna’s economy.
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5.1.3. Efficient
The handling of various aspects of the OMPF suggested characteristics of efficiency.
Examples of efficiency identified in Kelowna include:

¢ Implementation of fire mitigation strategies before the occurrence of the OMPF,
often influenced by earlier local wildland fires;

¢ The development of a needs assessment and recovery resource management
mechanisms to ensure donated recovery fund distribution was efficient
and equitable;

¢ Implementation of a fire guard surrounding the City to reduce WUI fire risk in areas
adjacent to the potential path of the OMPF, which was perceived to have saved
several communities;

¢ Implementation of recovery centres to assist private individuals, particularly those
affected by the fire, in attaining aid and resources to rebuild homes, and;

e Researching and becoming involved in the management of wildland fire in other
communities, and applying lessons learned from other communities.

Though mitigation actions increased after the fire, the actions taken before, during and
immediately after the fire were believed by interviewees to have significantly improved
the ability of the City and residents in the City to recovery quickly.

5.1.4. Autonomous

A disaster occurs when a community experiences significant disruption of normal
processes, in @ manner that prevents the community from recovering using its own
resources. In contrast, a resilient community is one that can recover from disasters with
little or no outside help (Mileti, 1999). According to interviewees, the vast majority of
the OMPF disaster situation within the City of Kelowna was handled by City staff.
Further, interviewees indicated that the majority of those affected by the fire had proper
insurance to cover their damages. Further, the City demonstrated autonomy in the
handling of post-fire hazards.

Municipal staff indicated a strong ability to manage the fire emergency within the EOCs,
without assistance from higher levels of government. Further, policy reviews and post-
fire mitigation and rehabilitation strategies were initiated and funded by the City.
Although attempts were made to acquire funds for post-fire mitigation works from
higher levels of government, the City took a lead role in assessing risk, developing

a mitigation strategy and implementing the strategy, before any funding was secured
from other levels of government. Interviewees indicated that the majority of those
affected by the OMPF had appropriate insurance, thus, government relief programs
(outside assistance) did not play a major role in private recovery efforts. There was some
outside assistance provided through private donations, administered by The Society.
However, in comparison to all other expenditures, the amount provided was extremely
small, and could certainly be considered “little” outside help.
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5.1.5. Resistant

As discussed in Section 2.3, the concept of resistance differs from that of resilience,

as resistant systems are able to entirely avoid impacts from perturbations. Traditionally,
hazard management practices have focused on making physical systems (infrastructure)
resistant to hazards, or have applied structures to resist hazard impacts on communities
(Godschalk, 2003). For example, buildings can be designed to completely withstand
earthquake risks and flood management structures can be built so that communities
can resist the impacts of flooding (Geis, 2000). In the context of wildland fires,
resistance applies especially in the area of building design. Buildings can be designed
to be resistant to wildland fires, through application of fire resistant materials and
resistant building practices.

A community that applies effective land use planning to manage hazard risk may also
be considered resistant. For example, a community that has effectively prevented or
managed development in floodplain areas can be resistant to flood risk. Further, a
community that implements land use planning measures to mitigate wildland fire risk
can be resistant to wildland fires (Geis, 2000). Resistance can also be promoted through
application of setbacks and fuel management practices around buildings in fire-risk areas.

Resistance was present as a component of overall wildland fire mitigation works in

the Kelowna case study. For example, WUI hazard areas have been created and fuel
management practices have been put in place for new developments. Individual
property owners are also being educated on how to manage wildfire risk on their own
properties. Further, the fire guard was also an example of a reactionary type of resistance.

Resistance could certainly be improved in Kelowna, as suggested by the Blackwell &
Needoba (2006) review, for example through mandating fire-resistant roofing materials
in new developments. Through application of land-use planning and fire-resistance
building practices, the City of Kelowna is working to increase resistance to future
wildland fire events.

5.1.6. Interdependent
The OMPF, and the post-fire impacts affected several departments within the City, and
mitigation strategies following the fire had representation from numerous departments.

Management of WUI fire risk in Kelowna included considerations at the individual lot,
subdivision, and landscape level. Mitigation efforts at these levels required
interdepartmental collaboration and planning. For example, WUI fire management
within new subdivisions required the input of the fire department, the planning
department (including building inspections and subdivision design) and the department
responsible for parks and urban forestry. Interviewees reported that WUI fire hazard area
identification was a collaboration between Planning, Fire, Parks and Works and Utilities
(Environment Division) departments. Further, staff indicated that individuals from many
departments were involved in the handling of the emergency, and at the EOCs.
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5.1.7. Adaptable

A resilient community should possess the ability to learn from other communities’
experience with hazards and disasters and apply lessons from their own experience.
These experiences should be applied so that the community can adapt to hazards,
thus reducing the potential impacts from future disasters. Clear evidence exists of
adaptation to natural hazard risk in Kelowna. Examples include:

e Applications of lessons learned from the OMPF:
— Improved hazard identification
— Consideration of WUI risk in subdivision design (DP areas and wildfire mitigation
covenants)

e Employing mechanical fuel treatments, as there is a negative public perception
of prescribed burning;

e Development of strategies during the fire hazard:
— Implementation of a fire guard
— Adapting government evacuation notices to make them more accessible
to the public

— Staff brought out of various departments to assist, regardless of their official
responsibilities

Identifying negative media responses from other communities and developing a media
strategy that addressed these concerns

The OMPF served as a driver for the initiation of various strategies to manage the
OMPF impacts, as well as implementation of wildfire risk reduction strategies. Table 17
displays actions taken by the City of Kelowna before, during and after the OMPF, and
categorizes these actions as mitigation, response, and recovery.
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Table 17: Progression of actions

Mitigation

Response Recovery

e Hazard assessment in WUI areas

e Staff involvement and research
in other WUI fire situations,

Before e Public education initiatives
allowed for better development
the OMPF * Vegetation management strategy  of communications plan
e Hazard area identification
e Public education program —
visiting vulnerable sites and
encouraging fuel management
During on private property
the OMPF e Fire guard
e Unprecedented evacuation
for City of Kelowna
e Communications strategy
e Communications regarding e Development of needs
non-flood related post-wildfire assessment process
hazards e Recovery centres
e Post-wildfire flood abatement « Formation of the Society to
initiative equitably and efficiently
e Enhanced vegetation management distribute recovery funds
strategy
After R . . .
Extensive policy review
the OMPF Polcy

e Enhanced hazard-identification

e Development permits and wildfire
risk reduction covenants

e Continued public education
programs

e |nitiation of selected
recommendations from
Blackwell & Needoba (2006)

Adaptation to some barriers was limited. For example, litigation brought against the
City by the insurance industry served as a significant barrier, and served to significantly
delay the adoption of many mitigation options proposed by Blackwell and Needoba
(2006). Despite some barriers, respondents felt that if another event like the OMPF were
to occur again in the next 10 years, the impacts would be lower. Interviewees believed
that various factors, including new mitigation strategies employed following the OMPF,
staff experience with the management of a large fire and evacuation event, and the
development of recovery resource management strategies would increase the ability of
the City to reduce damages and recover from the event.
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5.1.8. Collaborative

The ability of a community to collaborate with external organizations to achieve mutual
goals is a further characteristic of a resilient community. Collaboration was evident in
the Kelowna case study.

One of the most explicit examples of collaboration in the community following the
OMPF was the City’s collaboration with non-profits and charitable organizations to
develop effective recovery resource management schemes. The City-led initiative
ensured that information and resources were shared across all charitable organizations,
and the initiative was successful in ensuring equitable and efficient dispersal of
donations to those affected by the OMPF according to interviewees in this study.

Interviewees believed that further collaboration with various stakeholders would be
beneficial. For example, interviewees believed that the provincial and federal
governments would be valuable partners in promoting wildfire and post-wildfire
mitigation strategies. As well, interviewees believed that the insurance industry could
become a valuable partner, especially through encouraging individual policy holders
to adopt risk mitigating actions.

5.2. Recommendations
Based on the exploration of resilience and disaster mitigation in Kelowna, some
recommendations are made here. Specific concerns included:

e A low rate of mitigative action by private property owners;

¢ The role of other stakeholders in promoting hazard mitigation, including the
insurance industry, and;

¢ The role of higher levels of government in mitigation of wildfire and post-wildfire
hazard risks.

As well, there was indication from interviewees that vulnerable individuals (those who
were socially isolated, those with inadequate insurance and/or living in illegal suites)
were a concern during the OMPF.

5.2.1. Adoption of adjustments by private property owners

This study revealed the perception that few private property owners had undertaken
mitigative adjustments before the occurrence of the OMPF. Immediately before, during
and immediately after the OMPF, however, City staff indicated a significant increase in
the adoption of mitigative adjustments, particularly the clearing of debris (fuel hazards)
from property. It was also generally perceived that mitigative activities taken by private
property owners have likely decreased since the OMPF.

The Blackwell and Needoba (2006) survey revealed differing rates of adoption of
adjustments across different neighbourhoods in Kelowna. Over two years has passed
since the survey was complete. Research in perceptions and mitigative adjustments
undertaken by those vulnerable to hazards suggests that as time passes, individual
interest and adoption of mitigative adjustments decreases (Burton et al., 1993).
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Thus, it is likely that perceptions and behaviours associated with WUI fire risk have
changed since the Blackwell and Needoba (2006) survey was conducted. Further,
education programs in Kelowna are ongoing, and have likely affected the rate of
adoption of adjustments by City of Kelowna private property owners.

It may prove beneficial to conduct a follow up survey of property owners who occupy
fire-vulnerable areas within the City of Kelowna. The survey could be used to assess the
uptake of mitigative adjustments at the individual level, assess risk perceptions, and
assess the impact of City led education programs. Survey results could be used to refine
education efforts and could be used as an education tool for the insurance industry.

A longitudinal survey should also be considered, to assess changes in behaviour and
perceptions over a long time period. Various factors affect wildfire risk in the Kelowna
area, for example, interviewees expressed concern over the Pine Beetle infestation and
climate change impacts. Thus, it is likely that individual perceptions may also change
over time. For example, as the Pine Beetle infestation affects more forest in the Kelowna
area, individuals may have a heightened wildland fire risk perception. A heightened
awareness of fire risk may be used to provide support for more aggressive fuel
management strategies. Alternatively, if a growing fire risk is not found to affect
individual perceptions and mitigative behaviours, education programs should be altered
to reflect this information. Further, wildfire mitigation on private lands requires a
long-term investment of time in managing fuel loads (Cohen et al., 2007). Changing
perceptions of risk over time may significantly impact ongoing efforts at mitigating fire
risk on private property. A longitudinal survey can be employed to monitor changes

in perception and behaviour over the long-term.

Hazard education, in the form of providing hazard risk and methods for risk mitigation
to the public, has long been used by authorities to increase awareness and mitigative
behaviour in hazardous areas (Mileti, 1999). However, it has often been argued that
disseminating information to at risk property owners may not be the most effective
means of increasing mitigative behaviour (Cohen et al., 2007, Slovic, 1999).
Professionals working in the field of risk communication frequently argue that public
participation in the risk assessment and hazard risk management process is a necessary,
and potentially more effective means of increasing public awareness and mitigative
behaviour, as well as increasing democracy in risk assessments (Mileti, 1999; Slovic,
1999). Though public education and awareness are considered essential factors in
effective hazards management, Cohen et al. (2007: 40) state:

Strategies for increasing homeowner adoption of risk mitigation measures need
to move beyond the communication, education and persuasion approaches that
currently dominate most efforts and focus more attention on maintaining trust
before, during, and after wildfires, recognising people’s need to assign
responsibility for negative events.

Increasing public participation in hazard risk management can increase trust in
authorities, and therefore increase trust in government decisions related to hazard risk
mitigation, and increase acceptance of risk communication messages sent from
authorities (Cohen et al., 2007; Slovic, 1999).
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Case studies from the United States reveal that some communities are taking steps to
increase public involvement in WUI fire mitigation. For example, the community of
Bastrop, Texas has encouraged private homeowners in the WUI to conduct their own
risk assessments (Hudson, 2004). Other communities have involved the public in the
development of community-level fire mitigation plans, which include fuel management,
subdivision design and structural approaches to fire risk management (Jakes &
Sturtevant, 2003). Although comparatively few residents may be involved in public
participation initiatives compared to the number of residents who are vulnerable to
hazards, evidence suggests that information gathered by a few individuals can spread
through a community over time (Nathe et al., 1999; Sandink, 2007b).

5.2.2. Identification of Vulnerable Individuals

Interviewees generally felt that individuals affected by the OMPF had appropriate
insurance coverage to cover their damages. However, a few instances were identified
where homeowners did not have insurance coverage. Particular groups identified by
staff included:

¢ Individuals who live in the forests surrounding Kelowna, possibly of no-fixed-address;
¢ Individuals occupying illegal suites in WUI, and;

e Uninsured renters.

Interviewees indicated that all reasonable actions were taken to assist vulnerable
individuals with their recovery. However, interviewees indicated that these individuals
may have suffered greater impacts, as they may have had limited access to resources to
help them recover. For example, the occupant of an illegal suite would likely not have
had access to insurance. Further, even if the uninsured renter qualified for funds
donated to the City, they would likely not have received adequate funds to recover all
of their property. Interviewees indicated that individuals who lived in possibly informal
residences in the area surrounding the City would likely not have had significant co