
Why some homes survived: 

Preliminary lessons from the Fort 

McMurray wild fi r e disaster  

 

Alan Westhaver, M.Sc. 

ForestWise Environmental Consulting Ltd. 

1 



Risk reduction status of homes reconstructed following wildfire disasters in Canada ï Institute for Catastrophic Loss Reduction 2 

Present atio n objecti ves  

1. Provide partial results of unique investigation into 

home survival at Fort McMurray. 

2. Glimpse insights and evidence to better inform 

discussions and decisions about solutions. 

3. Raise awareness about home ignition and wildfire 

loss mitigations in the wildland/urban interface.  

4. Outline next steps leading to final report. 
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Research question:  

ÅLed to many other questions:  

ÅWhere did homes survive? 

ÅHow did homes ignite? Is there evidence? 

ÅHow did fire spread towards homes? 

ÅWhat were the circumstances? 

ÅHad precautions been taken? Were they effective? 

ÅDo current science and theories hold up? 

 

ñWhy did some homes survive with little or no 

damage, while others did not ?ò 



Learning from w ildfi re  disaste r s  

Kelowna, British Columbia (2003)                              Slave Lake, Alberta  (2011) 
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Fort McMurray, May 03 ς 05, 2016 



Wildland fire  

ÅWhat is a wildland fire? 

- A fire burning in native vegetation 

 
 

ÅWildland fire environment. 
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A place: òWhere forest meets 

homes.ó (our area of interest) 

 

A set of conditions: òThat  allow 

structures to ignite from flames 

or embers of a forest fire.ó 

 

What is the wildland/urban interface?  
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WUI  

 

 

ÅUrban 

ÅCountry Residential 



What is wildland/urban interface fire?  
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Where the fuel being 

consumed by a wildfire.. 

échanges from wildland  

 fuel to urban fuel.  



How do homes ignite?  

3 basic ways:  

 
ÅFlames (convection). 

ÅRadiant heat (from fire 

or adjacent homes). 

ÅEmbers (conduction) 

a.k.a. firebrands. 

Risk reduction status of homes reconstructed following wildfire disasters in Canada ï Institute for Catastrophic Loss Reduction 8 

άLǘΩǎ ǘƘŜ ƭƛǘǘƭŜ ǘƘƛƴƎǎέ 
                         - Jack Cohen 



The WUI disaster sequence (model)  
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 Calkin et al., 2014) 



Urban conflagration fire:  

the òbeastó 

ñA large, destructive fire that 

spreads beyond natural or 

artificial barriers in an urban 

environment, causing large 

monetary losses.ò  

 

No longer driven by, or 

feeding on, forest fuels. 
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Breaking the WUI disaster sequence  
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The key is to attack the problem at the point where a wildfire event 

makes the transition from forest fuel to include structural fuels 



Preliminary survey: Two main scenarios.  

1. Urban 

2. Country Residential  



Study cases: distinct situations  

Concentrated on ñInterface and first 

few rows of homes 

 

ÅI:   Side-by-side comparison-urban 

ÅII:  Extreme exposure ï no ignition 

ÅIII: Isolated ignitions 

ÅIV: Isolated survivors 

ÅV: Country residential comparisons 
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Study Case I  

ÅUrban neighbourhoods sustaining heavy damage 

ÅOpportunities for paired comparison of surviving 

and burned homes 

ÅSide-by-side; similar circumstances 
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Preliminary survey: Study Case II  

ÅUrban interface neighbourhoods 

ÅExposure to extreme heat, ignition forces 

ÅHome or group of homes did not ignite 
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Preliminary survey: Study Case III  

ÅIsolated homes that ignited well within 

otherwise undamaged neighbourhoods  
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Preliminary survey: Study case IV  

ÅIsolated urban  homes that survived 

amid neighbourhoods destroyed. 
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Preliminary survey: Study case V  

ÅCountry residential homes in Saprae Creek Estates. 

ÅLocated S.E. of the city  

ÅDominated by mature black spruce forest (C-2 type) 

ÅLarge lots (1 ï 5+ hectares) 
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Limitations and  assumptions  

Limitations 

ÅDid not actually see forest fire burning, or fire behavior* 
Å Information obscured by intensity of burning homes 

ÅDifficulty in distinguishing source of embers 

Assumptions** 
ÅWind direction 

ÅTiming of events 

 

*   Video and eye-witness reports 

** Still seeking more information 



Methods: Hazard Assessment  

ÅExisting FireSmart ® Hazard  

    Assessment System 

ÅAccepted Canadian standard 

ÅModified to include ember 

    accumulator features. 

    Based on NFPA standards 

ÅUsed it retrospectively on homes  

    destroyed by fire 

FireSmart: Principles and programs for 

reducing wildfire losses. 

o Unique application 



Where are FireSmart guidelines 

applicable? òHome Ignition Zoneó 
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Method s: Data collection format  

    Measuring conformity with Fi reSma r t  guidelines  

 
Å3 main categories of hazard 

Å~16 individual hazard factors 

ÅGolf-style point scoring 

ÅHigh points = high hazard 

ÅLow ï Mod ï High ï Extreme 

ÅLow ï Mod = ñFireSmartò 

 
VISUAL OBSERVATIONS ONLY  

NO PROBING, COLLECTING, DIGGING  

INFORMATION ON SURFACE,  

OR NOT AT ALL  
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òHazard Categoriesó ? 

1. Structural features 

2. Ignition sites 

3. Vegetation/fuel 



Structural factors: explained  

Top to bottom: 

ÅRoof 

ÅVents and openings 

ÅExterior walls 

ÅWindows and glazing 



Ignition sites: explained  

Miscellaneous Combustibles: 

1. Roof cleanliness 

2. Balcony, deck, porches 

3. Nearby combustibles (fences, trash 

     firewood, ATVs, 100+ others) 

 

Ember accumulators: 

Å Inside corners 

ÅBase of walls 

ÅWood chip mulch beds 

ÅEddies, ñdeadò zones 

ÅñNooks and cranniesò 

 



Vegetation/fuel factors: explained  

Hazard is assessed according to: 

ÅHow much? 

ÅHow combustible? (evergreen vs. 

    deciduous) 

ÅHow close to the home is it? 

ÅVertical layers - continuity? 

o Natural vegetation 

o Landscaped/ vegetation 



Supplementary data collected  
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ÅForest fuels + fire behavior;  Ember abundance/ effects 

ÅAdded home details; Fire pathways located 



Office confirmation  

Regional Municipality of Wood Buffalo ñMapping Toolò. 

ÅBefore and after air photos of each home 



Results and conclusions  

ÅInterim nature of results and conclusions 

ÅResults are incomplete: 

ÅMore detailed analysis to be done 

ÅMore areas to be explored 

ÅRange from very clear, to trends, to insights 

ÅAt this point ï these are all important 
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Caveat 



Results: Proximal source of ignition  

ÅFlames? 

ÅRadiant heat? 

ÅEmbers? 
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Average FireSmart Rating for Paired 

Homes (Urban and Country Residential   

Risk reduction status of homes reconstructed following wildfire disasters in Canada ï Institute for Catastrophic Loss Reduction 31 

Table 4-1: FS rating of homes surviving versus 

homes destroyed 

Pooled FireSmart hazard ratings for pairs of homes 

  SURVIVING 

HOMES 

DESTROYED HOMES 

Suburban Homes (N=13) 

Average hazard points  30 56 

Range of hazard point values 10 - 65 12 - 103 

Average hazard level Low Moderate/High* 

Avg. difference between surviving and destroyed homes 31 points** 

Frequency surviving homes rated <  destroyed homes  11/13            (85%) 

Frequency surviving homes rated =  destroyed homes 1/13              (7.5%) 

Frequency surviving homes rated >  destroyed homes 1/13               (7.5%) 

Country Residential homes (N=5) 

Average hazard points  47 87 

Range of hazard point values 26 ς 63 56 ς 120 

Average hazard level Moderate Extreme 

Avg. difference between surviving and destroyed homes 40 points 

Frequency surviving homes rated <  destroyed homes  5/5             (100%) 

  



Interim results:  

Average FireSmart rating for paired 

homes (Urban and Country Residential)   
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1. Urban survivors rated LOW Hazard; burned homes border line HIGH. 

2. Rural survivors rated MODERATE (just); burned homes EXTREME. 

3. Large point difference between surviving and burned homes: 

 - 31 points in the URBAN areas 

 - 40 points in the Country Residential 

4. In 16 of 18 pairs, the surviving home rated with fewer points. 

 
 

 



Net FS Hazard Rating ð All Homes  
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Table 4.2: Hazard Level of all homes in all cases ï 

Surviving and Destroyed 

FireSmart Hazard Level for all Homes Assessed in all Cases 

Study case Low 

(0-42 points) 

Moderate 

(43-58 points) 

High 

(59-70 points) 

Extreme 

(71+ points) 

  # % # % # % # % 

Case I: Paired Urban Homes ς Survived 10 77 2 15 1 8 0 0 

Case I: Paired Urban Homes ς Destroyed 4 31 4 31 1 7 4 31 

Case II: High Heat Exposure - Survived 3 100 0 0 0 0 0 0 

Case III: Isolated Urban Ignitions n/a - n/a - n/a - n/a - 

Case IV: Isolated Urban Survivors 2 40 0 0 2 40 1 20 

Case V: Paired C. R. Homes ς Survived 1 20 3 60 1 20 0 0 

Case V: Paired C. R. Homes2 ς Destroyed 0 0 0 0 2 40 3 60 

  

Total # of Surviving Homes by Haz. Level 16 62 5 19 4 15 1 4 

Total # of Homes Destroyed by Haz Level 4 22 4 22 3 17 7 39 

 

 



Interim results: Net FireSmart rating  
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I. 90% survivors rated L- M; 1/3 burned homes in L, M, EXTR 

II.100% of homes surviving extreme exposure rated LOW 

III. Ember caused; ratings variable; all with vital weaknesses  

IV.Mixed results here; structure + PZ1 rated  excellent in all 

V. 4 of 5 homes rated L-M FireSmart ; 1 ñedgedò into HIGH 

 

Overall:  

- 81% of surviving homes were rated L ï M (i.e. FireSmart)  

- 2/3 of burned homes rated EXTREME. 

 



Hazard by Categories - Urban  
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Table 4-3: Hazard Point Distribution by Category for 

homes surviving versus homes destroyed 

Hazard Points by Major Hazard Categories for Urban Homes 

  STRUCTURAL VEGETATION/ 

FUEL 

IGNITION 

SITES 

Surviving Homes   

Average Value for Surviving Homes 10 14 5 

Range of Values for Surviving Homes 5 - 16 0 - 47 1 - 8 

% of Total Hazard by Category at Surviving Homes 34% 48% 17% 

Homes Destroyed   

Average Value for Homes Destroyed 13 37 10 

Range of Values for Homes Destroyed 2 - 23 0 - 84 6 - 14 

% of Total Hazard by Category at Homes Destroyed 22% 62% 16% 

Avg. Difference between Surviving and Burned Homes 3.5 24 4 

Frequency Surviving Home Rated > Burned Home 3 0 2 

Avg. Difference when Surviving Home > Burned Home 2 n/a 3 

N = 13                                   



Interim results: Hazard by major 

categories (all study cases)  
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1. Largest contributor to hazard was vegetation: 
Å In both urban and CR areas; on average ~50% and 60% 
Å 48% for urban survivors, 62% for homes destroyed 
Å Average 24 ς 29 less points awarded survivors than burned homes 

2. Structural factors were the 2nd largest contributor to hazard; small 
difference in points to surviving versus destroyed homes. 

3. Ignition sites were smallest contributor in both areas; but 2x  and 5x 
more points awarded to burned homes than to survivors     



Vegetation/Fuel Hazard by Priority Zone  
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Table 4.6: Hazard point distribution by Priority Zone ï 

Urban  

Hazard Distribution by Vegetation/Fuel Priority Zones - Urban 

  Priority  

Zone 1 

Priority  

Zone 2 

Priority  

Zone 3 

Surviving Homes   

Average Value for Surviving Homes 2 3 10 

Range of Values for Surviving Homes 0 - 22 0 ς 11 0 - 35 

% of Vegetation/Fuel Hazard by Priority Zone 16% 17% 67% 

Homes Destroyed   

Average Value for Homes Destroyed 12 12 12 

Range of Values for Homes Destroyed 0-50 0 - 47 0 - 37 

% of Vegetation/Fuel Hazard by Priority Zone 35% 32% 33% 

Avg. Difference between Surviving and Burned Homes 10 9 2 

Frequency: Hz @ Surviving Home Rated > Burned Home 2 2 2 

Avg. Difference when Surviving Home Rated>Burned Home 3 3 7 

N = 13 



Interim results: Hazard distribution by 

priority zones (all study cases)  
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1. Urban areas/Surviving homes: 2/3 of hazard was located in PZ-3, 

balance evenly in PZ-1 and PZ-2; largest point differential between 

burned and surviving homes was in PZ-1. 

 

2. Rural paired homes: no surviving homes had veg hazard in PZ-1; 

80% located in PZ-3, 20% in PZ-2; major point differences found 

between surviving and burned homes in PZ-1 and PZ-2. 

 

3. Overall: < 30% of all vegetation hazard found in PZ-1 of surviving 

homes but >60% of total vegetation hazard was located in PZ-1 of 

homes destroyed.    

 

 




