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Research question:
‘Why did some homes survive with little or no
damage, while others did not ?’
* Led to many other questions:
o Where did homes survive?
o How did fire spread towards homes?
o How did homes ignite?

‘I chose to see the Fort McMurray disaster as a solemn

classroom, a place that held important lessons for all of us
who live or work in the wildland/urban interface.
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Research setting

Dates: May 19 — 28, 2016

Situation:

« Full evacuation, security lock-down
* Full-on Restoration of municipal services

* Full-scale mop-up of vegetation fires within
urban areas by wildland crews.

- Sporadic home ignitions, on going patrol by
municipal fire resources
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Investigation sites

Zone within the wildland/urban interface

Places where the wildland fire made it’s
transition from forest fuel to urban fuel

hy

Near the edges of the dense urban
neighbourhoods (Abasand, Beacon Hill).

Saprae Creek Estates

o Urban
o Country
Residential

rush and trees (wildiand)’
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TWO main scenarios

1. Urban | _ 2. Country Residential

* Low density
* Large lots
Black spruce/mixedwood

et

High density
 Small lots
* landscaped vegetatio
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Methods: Home hazard assessment

FireSmart

Existing FireSmart ® home hazard
assessment system (2003)

Modified to reflect recent knowledge of
of embers as significant ignition sources

Based on NFPA standards

Used retrospectively on homes
destroyed by fire

o Unique application
o Deductive skills
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Supplementary data collected

- Additional home details  Ember abundance/ effects
* Forest fuels + fire behavior -+ Perceived fire pathways
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Office confirmation

Regional Municipality of Wood Buffalo “Mapping Tool”.
- Before and after air photos of each home
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Where, exactly, was data collected?

fHomme Igmition Zome
Structure + Priority Zones 1 - 2 - 3
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Study Case |

Heavily damaged urban neighbourhoods
Paired comparison of surviving and burned homes
Side-by-side, similar circumstances

AN~ - “ @l - Ay . Y ibve
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Study Case Il

- Urban neighbourhoods exposed to extreme heat,
and superabundant embers

« Groups of homes did not ignite

=
=
-
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Study Case Il

 Isolated homes that ignited and burned well

within otherwise undamaged neighbourhoods
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Study Case IV

 Isolated urban homes that survived amid
neighbourhoods that were destroyed.
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Study Case V

« Country residential homes in Saprae Creek Estates.
* Located S.E. of the city

- Dominated by mature black spruce forest (C-2 type)
* Lots : 1 — 5* hectares

R

e
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Results and Conclusions

Cause of home ignition
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Embers ignited the vast majority of
homes, in the transition zone.

Primary:

- Embers (conduction)
a.k.a. firebrands.

Secondary:
* Flames (convection).

‘It’s the little things’
- Jack Cohen
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Cause of home ignition

1. Within the study area, embers ignited the vast majority
of homes.

o No homes observed where ignition by flame contact
(from forest vegetation) was a certainty.

o Clearances: severely limited potential for ignition by
radiant heat <5%J0.

o Restricted potential for surface fire spread to urban
homes (< 10 homes).
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Results and Conclusions

Home survival and
vulnerability
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FireSmart

Conclusions:
Home survival and vulnerability

1. Surviving homes (or groups of homes) and surrounding
ignition zones were significantly more ‘FireSmart’ than
those of homes that were destroyed.

o Inall Study Cases
o Across all types of analysis
o In urban and country residential areas

Adoption of FireSmart practices by homeowners was
strongly correlated to home survival.
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Conclusions:
Home survival and
vulnerability

2. 81% of all surviving homes assessed were
‘FireSmart’; %, of them in the ‘Low’ hazard category.

3. For matched pairs, the surviving home was rated
‘FireSmart’ 89% of the time.

4. Survival was not random, or due to luck.
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Conclusions: Home | |
survival and o —— |
vulnerability

5. Overall compliance with guidelines is critical; no single
risk mitigation can guarantee survival.

6. Conversely, there are hazardous ‘Achilles Heel’ conditions
that escalate vulnerability; to almost guarantee ignition.

7. Non-compliant vegetation contributes 50 - 75% of all
hazard within 30m of homes.
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Conclusions:
Home survival and
vulnerability

FireSmart guidelines seem to be validated, in every
study case; address most vulnerabilities well.

Many homes were at risk due to hazards on adjacent
properties, within their overlapping Priority Zone 1’s.
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Conclusions: Vegetation
hazard by Priority Zone

10.Overall: B . areeans
a. < 30% of veg/fuel hazard was in PZ-1 of surviving homes.

b. > 60% of veg/fuel hazard was in PZ-1 of homes destroyed.
c. Biggest difference between surviving and burned homes
was the amount of veg/fuel in Priority Zone 1.

11. All surviving rural homes had fully treated PZ-1 veg/fuel.

Too much vegetation, of the wrong kind or arrangement, in
Priority Zone 1 significantly reduces probability of survival .
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Breaking the WUI Disaster Sequence

SEVERE WILDFIRE EXTREME BURNING RESIDEMTIAL FIRES
POTENTIAL CONDITIOMNS HIGHLY 1GMNITABLE
EXTREME FUELS, HIGH HOMES,
WEATHER, & - INTENSITIES & - NUMEROUS

TOPOGRAPHY [ GROWTH RATES IGNITIONS

FIREFIGHTING FIREFIGHTING WUI FIRE
RESOURCES EFFECTIVENESS DISASTER
OVERWHELMED REDUCED NUMEROUS
BY WILDFIRE Bi OR HOMES
IGNITING HOMES NON=-EXISTENT DESTROYED

Calkin et al., 2014)
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The Fort McMurray fire replicated the Disaster Sequence:

1. Vulnerable ‘Front row’ homes became ‘points of ignition’
for structure to structure fire spread to the urban core.

2. Heat, flames, embers from these added to the ember train
from nearby forest, and ighited homes downwind.

3. The process repeated itself in the neighbourhoods of
Beacon Hill, Abasand, Wood Buffalo); several urban
conflagrations developed.
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Urban conflagration:
(the ‘beast’)

‘A large, destructive fire that
spreads beyond natural or
artificial barriers in an urban
environment, causing large
monetary losses.’

No longer driven by, or
feeding on, forest fuels.
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The community as the ‘fire guard’

1. ‘New’ concept (2004)
2. Evidence of this effect observed at Fort McMurray
3. Provides hope for the future

PRRRAREY
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‘Big picture’ conclusions

Preventing Future Wildland/urban interface fire disasters

1. If fewer homes in the wildland/urban transition zone had been
vulnerable to early ignition, then many fewer structures would
have been destroyed in the urban core, and overall.

2. The neighbourhood is the fundamental ‘building-block’ of
effective risk/loss reduction in the wildland/urban interface:

a. ‘Yes', fire guards, landscape fuel management, and home owners
taking independent actions on their property are all very important,

b. but fire-resistant groups of homes (i.e. neighbourhoods) which do

not ignite will make the essential difference in preventing future
disasters.
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Perspective on recommendations:

View this as a nationally significant safety/security issue.
Are strategic in nature; aimed at disaster prevention.

Not specific to the Fort McMurray fire.

Address 2 main challenges:

o Shifting #1 focus from ‘fighting’ fire towards ‘adapting’
to it by developing resilient, fire-resistant communities.

o Integrating FireSmart duties into every professional fire
protection and public safety program — to engage and
empower the public to adopt fire risk mitigations.
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Recommendations: Mandate and
leadership

1. Federal government adopt a mandate and an active
leadership role to ensure that effective wildland/
urban interface fire loss reduction practices and
cohesive programs are implemented across Canada.

Why Some Homes Survived: Learning from the Fort McMurray Disaster — Institute for Catastrophic Loss Reduction



Recommendations: Strategic investing

2. That the Federal Government act with urgency to
restore momentum and allocate adequate funding to the
2005 Canadian Wildland Fire Strategy including:

a) The Canadian FireSmart Initiative, and

b) The fledgling FireSmart Canada Community
Recognition Program.

3. Governmental funding for community wildfire protection
be allocated 50:50 between community engagement and
risk mitigation within neighbourhoods and landscape
fuel treatments outside fire-prone communities.
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Recommendations: Targeted information

4. Education and awareness programs of risk
mitigation for WUI residents should be adjusted
or augmented to place increased emphasis on
understanding, identifying, and resolving ‘fire
pathways’ in the home ignition zone.
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Recommendations: New development

5. Authorities responsible for building codes acknowledge
current research regarding structural vulnerability to
ignition by embers, flames and radiant heat of wildland
fire, and update and strengthen building codes.

6. Updated ‘best FireSmart practices’ be prepared and

distributed in order to guide planning and construction
of more fire resistant subdivisions in the future.
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Recommendations: Research and
monitoring

7. The National Wildland/Urban Interface Fire Threat
Analysis System currently being developed by the
Canadian Forest Service be completed to better
inform risk mitigation programs nation-wide.

8. A multi-disciplinary ‘WUI Disaster Analysis Team’ be
developed and deployed to formally gather and
distribute ‘lessons learned’ from future disasters.
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Recommendations: FireSmart Guidelines

9. The existing (2003) FireSmart manual ‘Protecting Your
Community from Wildfire’ and it’s home hazard
assessment system be thoroughly updated to reflect

new research, concepts, and approaches applicable to
all seven FireSmart disciplines.
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Panel discussion and questions .....

Alan Westhaver, M.Sc.

ForestWise Environmental
Consulting Ltd.

Fernie, British Columbia

(250) 423-4818

alan.westhaver@shaw.ca
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