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Present atio n objecti ves

Provide partial results of unique investigation into
home survival at Fort McMurray.

. Glimpse insights and evidence to better inform
discussions and decisions about solutions.

Raise awareness about home ignition and wildfire
loss mitigations in the wildland/urban interface.

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

NWhy did some homes survive w
damage, whil e others di d not

ALed to many other questions:
AWhere did homes survive?
AHow did homes ignite? Is there evidence?
AHow did fire spread towards homes?
AWhat were the circumstances?
AHad precautions been taken? Were they effective?

ADo current science and theories hold up?
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Learning fromw  ildfi re disaste rs

Kelowna, British Columbia (2003) Slave Lake, Alberta (2011)

Fort McMurray, May 08 05, 2016
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Wildland fire

AWhat is a wildland fire?
- A fire burning in native vegetation

A Wildland fire environment.
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What is the wildland/urban interface?

A place: oWhere for
homes. 6 (our area o3

A set of conditi
structures to ignite from flames
or embers of a fo

A Urban
A Country Residential
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What is wildland/urban interface fire?

2

Where the fuel being
consumed by a wildfire..

échanges from
fuel to urban fuel.
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How do homes ignite?

3 basic ways:

AFlames (convection).

ARadiant heat (from fire
or adjacent homes).

AEmbers (conduction)
a.k.a. firebrands. e

(@-N

AiQa G(KSéE fAGOE S
- Jack Cohen
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The WUI disaster sequence (model)

SEVERE WILDFIRE EXTREME BURNING

RESIDENTIAL FIRES
POTENTIAL CONDITIONS HIGHLY IGNITABLE
EXTREME FUELS, JESEEY HIGH —_— HOMES,
WEATHER, & ol INTENSITIES & Wore NUMEROUS
TOPOGRAPHY Il GROWTH RATES Rl IGNITIONS

FIREFIGHTING FIREFIGHTING
RESOURCES EFFECTIVENESS
OVERWHELMED REDUCED eam 4 NUMEROUS

WUI FIRE
DISASTER

BY WILDFIRE & OR
IGNITING HOMES NON=EXISTENT

HOMES
DESTROYED

Calkinet al., 2014)



Urban conflagration fire:
the obeastod

NA | arge, destruct 1
spreads beyond natural or

artificial barriers in an urban
environment, causing large
monetary | 0Sses

No longer driven by, or
feeding on, forest fuels.
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Breaking the

WUI disaster

sequence

POTENTIAL
EXTREME FUELS,
WEATHER, &
TOPOGRAPHY

SEVERE WILDFIRE

EXTREME BURNING

CONDITIONS
HIGH

RESIDENTIAL FIRES
HIGHLY IGNITABLE
HOMES,
NUMEROUS
IGNITIONS

FIREFIGHTING
RESOURCES
OVERWHELMED
BY WILDFIRE &
IGNITING HOMES

FIREFIGHTING
EFFECTIVENESS
REDUCED
OR
NON-EXISTENT

WUI FIRE
DISASTER
NUMEROUS
HOMES
CESTROYED

The key is to attack the problem at the point where a wildfire event
makes the transition from forest fuel to include structural fuels
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Preliminary survey: Two main scenarios.

1. Urban
2. Country Residential



Study cases: distinct situations

Concentrated on nl
few rows of homes

Al: Side-by-side comparison-urban

All: Extreme exposure i no ignition

Alll: I1solated ignitions

AIV: Isolated survivors

AV: Country residential comparisons
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Study Case |

A Urban neighbourhoods sustaining heavy damage

A Opportunities for paired comparison of surviving
and burned homes

A Side-by-side; similar circumstances
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Preliminary survey. Study Case I

AUrban interface neighbourhoods
AExposure to extreme heat, ignition forces
AHome or group of homes did not ignite

E Hnl?‘slh

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



Preliminary survey: Study Case |l

Alsolated homes that ignited well within
otherwise undamaged neighbourhoods

' 5 — o .
- B - | T g
» e R =
3 | e . !
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Preliminary survey: Study case IV

Alsolated urban homes that survived
amid neighbourhoods destroyed.
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Preliminary survey: Study case V

ACountry residential homes in Saprae Creek Estates.
ALocated S.E. of the city

ADominated by mature black spruce forest (C-2 type)
ALarge lots (11 5* hectares)
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Limitations and assumptions

Limitations

A Did not actually see forest fire burning, or fire behavior™

A Information obscured by intensity of burning homes
A Difficulty in distinguishing source of embers

. *%
Assumptions

A Wind direction
A Timing of events

* Video and eye-witness reports
** Still seeking more information



Methods: Hazard Assessment

NFPA 1144
Standard for

Reducing Structure

. lgnition Haxards
. . . ® 5 from Wikiiand ¢ -jc
A Existing FireSmart ® Hazard : 2013 Editien
Assessment System :
A Accepted Canadian standard . FireSmart

A Modified to include ember
accumulator features.
Based on NFPA standards

A Used it retrospectively on homes
destroyed by fire

0 Unique application

FireSmart: Principles and programs for

reducing wildfire losses.



Where are FireSmart guidelines
appli calbfloend dgni tion Zo

rHorme Zgritiomn Zome
Structure + Priority Zones 1 -42 -3
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Method s: Data collection format

Measuring conformity with

A 3 main categories of hazard

A ~16 individual hazard factors

A Golf-style point scoring
A High points = high hazard

A Low T Mod i Highi Extreme

AlLowi Mod = fFi

VISUAL OBSERVATIONS ONLY

NO PROBING, COLLECTING, DIGGING
INFORMATION ON SURFACE,

OR NOT AT ALL

I

FireSma rt guidelines

| LC.L.E. HOME SURVNMAL ASSESSMENT PROJECT

FIRESMART: RAPID RESIDENTIAL HAZARD ASSESSMENT FORM. MWL RO

Stre=t Name:

House &:

FACTOR CHARACTERISTICS AND POINT RATINGS CASE:
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1 | moofing Meta toe =spnen ULC reied Unreted wood snzees
meter shekes: nommombustibile
a =
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ceaniiness Ty
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Euteriar a 1 5
4 Emnnes, wenits Ot senssnad e ] Cisam, Snmsraanss, Sems
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Combustitles ] 5
a8 Settack from Adeguate nedeguate
mdme o slope ] &
8a | Emzar hane to fmw | Maogerate | Amundsnt
mOouMRIEEtOrs ] | E] 10
PRIGRITY ZONE 1 [ — 10'm} and PRICRITY ZONE 2 (10 — 30m}
9 | Fores Deciduous Miecwood Cond=rous
Cremrstacy, T :
5 a =0 =0 £
Iz L] 0 ]
10 | Surtace Lawsin: main- Wikl prass ar ez choranni OOy
Wizt oomiust. Shruts Sae=: | Atorceet
-2 [] 20 Ex] 20
*I3 a E] E] 30
11 | L=dder Fum Losent Toatierad Boand=nt
PZ-a¥ a 10 20
FZ-z a 3 10
[
PRIDRITY ZONE 3 [30°m}
12 | "=t sammatem Danduous RMooadwood Canrer
Tacwaced | Covias
T 5 im | =
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Hazard Levels: LOW = 0-42 MOD= 43-55 HGH =59-70 ENTREME= 70° T T T T T T 1
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oOoHazard Categor

1. Structural features

2. lgnition sites

3. Vegetation/fuel
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Structural factors: explained

Top to bottom:

A Roof

A Vents and openings
A Exterior walls

A Windows and glazing




Ignition sites: explained

Miscellaneous Combustibles:
1. Roof cleanliness

2 TR YT L
2. Balcony, deck, porches k\\g R i “m N’H
3. Nearby combustibles (fences, trash ”
firewood, ATVs, 100* others) 5 s s

Ember accumulators:

A Inside corners

A Base of walls

A Wood chip mulch beds
AEddi es, fAde:
AANooks and




Vegetation/fuel factors: explained

Hazard is assessed according to:

A How much?
A How combustible? (evergreen vs.

deciduous)
A How close to the home is it?

A Vertical layers - continuity?

o Natural vegetation
0 Landscaped/ vegetation



Supplementary data collected

A Forest fuels + fire behavior: Ember abundance/ effects
A Added home details; Fire pathways located

— FIRESMUART: RAPID RESIDENTIAL Photograph #s: Form: FIRESMART. RAPID RESIDENTIAL Dt Sreet Address
HAZARD ASSESSMIENT FORM P2 Address: HAZARD ASSESSMENT FORM! Pag= 3
V2a_May 22
ADJACENT FOREST/WILDLAND FUEL -
FEP Fuel Type Fuel Height Home Burned or Unburned? Total Lass.or Patial Lass? Mot Paired — Only sxposed with damegs"?
Distance: Home to Fuel Patch Fuel Patch Size (ha) Pmired with other home? lolated Survivor?® Cpuntry Residentisl o Denss Urban?
Azimuth to Fusl Batch Diominant species i
‘Wind Dir'p. at Time of Fire Firz type closest to home {GEMERAL EMBER BEHAVIOR
Farast Density Length of perimeter burned Ember =vidence obiiterated by fire imbensity?
% perimater with crown fire % perimeter with Hil Surf fire + Intermittant Crown fire: Did =rs land and quench immediata ly?
NOTES: Did =rs couse other combustibles to smoldar?
Diid embers cause ather combaustibles to flame? Material:
HOME INFORMATION Did burning combustible spread fire to ontact home? Combustible or non-ombustible part of hame?
Home Typs Did that part of hame sef-extinguish? Part of home:
Home Az Dapth of Ember Sonum. It junctions: cm|.l'uh:||h.': crn| Emib=r only: cm|;‘uh—f.m.t.: om
Siding Type
Roof Material
Vent Types Sable: Soffit: Raof: Signs of Accumulation and Scorch on Surviving Home
Distance to Naarast Homes | Bt | Lt: | Raar: | Front: Rao
Attachme Bal [ Parch: [ Deck: [ Fance: [ Othar: Deck
Owutbuildings: Numb-=r: |D.Is-'L m| Burnad: | FiraSmart: ¥ f N Balcony
# of Adjacent Homes: max. 8] # Adj. Homes Burn=d: | # Homes in Burn Patch: Parch
Combustible Fence Attached: | Burned ta Home: | Charred/burned home: Wall base
DAMAGE REPORT: (full or part koss, which parts, severity, extent]: Dutbui
Fire Suppression Actions:
FIRE EEHAVIOR E IMPACT OF FIRE ON VEGETATION AND OTHER COMEUSTIELES
Bare Mulch ar [ Grass/ | D ‘ B2 | BL | [+ | M
Ground | Litter Forbs = SITE DIAGRAM: |homes, strests, forzst, wind, firs dirsction|
Emibar Abundance e, - - - - -
Emiber Damage Not=d? - - - - -
% Scorched -
% Burnad -
% Coni fDec Burn {100] - -
Fire Spread to Home -
pz-2
Emibar Abundance - - - - -
FIRE PATHWAY NOTES: {heat origniticn from fire, amb-ears, homes) {vaz or combustibles tohaome)
% Conifar /% Dacid.
Veg Fire Spread to PZ1
MISCELLANEQUS COMEBUSTIELES
Emib=r Abundance
Emiber Damaze
Scarch %
Burn %
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Office confirmation

Regi onal Municipality of Wood

A Before and after air photos of each home
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Results and conclusions

Caveat

Alnterim nature of results and conclusions
AResults are incomplete:

AMore detailed analysis to be done

AMore areas to be explored
ARange from very clear, to trends, to insights
AAt this point i these are all important
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Results: Proximal source of ignition

AFlames?
ARadiant heat?
AEmbers?

30
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Average FireSmart Rating for Paired
Homes (Urban and Country Residential

Pooled FireSmart hazard ratings for pairs of 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¢ 63 56¢ 120
Average hazard level Moderate Extreme
Avg. difference between surviving and destroyed homes 40 points
Frequency surviving homes rated < destroyed homes 5/5 (100%)

Table 4-1: FS rating of homes surviving versus
homes destroyed
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Interim results:
Average FireSmart rating for paired
homes (Urban and Country Residential)

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.
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Net FS Hazard Rating

o All Homes

FireSmart Hazard Level for all Homes Assessed in all Cases

Study case Low Moderate High Extreme
(0-42 points) (43-58 points) (59-70 points) (71* points)
# % # % # %
Case I: Paired Urban HomesSurvived 2 15
4 31
Case II: High Heat Exposur8urvived 0 0
Case lllI: Isolated Urban Ignitions n/a -
Case IV: Isolated Urban Survivors 0 0
Case V: Paired C. R. HongeSurvived 3 60
0 0
Total # of Surviving Homes by Haz. Level 19

Table 4.2: Hazard Level of all homes Iin all cases 1

Surviving and Destroyed
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Interim results: Net FireSmart rating

|. 90% survivors rated L- M; 1/3 burned homes in L, M, EXTR
1I.100% of homes surviving extreme exposure rated LOW

lll. Ember caused, ratings variable; all with vital weaknesses
IVV.Mixed results here; structure + PZ1 rated excellent in all

V.4 of 5homesrated L-M FireSmart; 1 fAedgeHiGH 1 nt

Overall:
- 81% of surviving homes were rated LT M (i.e. FireSmart)

- 2/3 of burned homes rated EXTREME.
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Hazard by Categories - Urban

Hazard Points by Major Hazard Categories for Urban Homes

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

Table 4-3: Hazard Point Distribution by Category for
homes surviving versus homes destroyed
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Interim results: Hazard by major
categories (all study cases)

Largestcontributor to hazard wasegetation:
A In bothurban andCR areas; on average ~50% and 60%

A 48% for urban survivors, 62% for homes destroyed

A Average 24 29 less pointawardedsurvivors than burned home
. Structural factors were the"?largest contributor tchazard; small
difference In points to surviving versus destroyed homes.

Ignition sites were smallest contributor lIooth areas; but 2xand 5x
more points awarded to burned homes thangarvivors

Risk reduction status of homes reconstructed following wildfire disasters in Canada i Institute for Catastrophic Loss Reduction 36



Vegetation/Fuel Hazard by Priority Zone

Hazard Distribution by Vegetation/Fuel Priority Zonefirban

Surviving Homes

Average Value for Surviving Homes 2 3 10
Range of Values for Surviving Homes 0-22 0¢1l1 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

Table 4.6: Hazard point distribution by Priority Zone 1
Urban
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Interim results: Hazard distribution by
priority zones (all study cases)

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.
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