Fire losses in buildings under construction in Alberta: A five-year review (2000-2004)
Construction is a feature of daily life as the province of Alberta continues to grow and expand, especially in the cities. Houses, office buildings, hospitals and schools make up the majority of this construction. Alberta had the highest growth rate in the number of dwellings authorized from 1994 to 2004. The number of residential building permits grew 116%, from 18,000 in 1994 to just under 39,000 in 2004. This growth was spurred largely by home building in Calgary and Edmonton and by the oil and gas industry boom that has drawn more people to the province (http://www41.statcan.ca/2162/ceb2162_000_e.htm).
Fire poses the greatest risk of sudden catastrophic loss during construction activities in new or existing buildings. Just one of examples is the 2002 Erlton fire in Calgary, Alberta, in which a condominium complex containing four buildings was heavily damaged by a fire, which started from a fire in one of the four buildings still under construction at the time. Fire spread to the three occupied buildings and other properties destroying the entire complex at an estimated cost of $66 million in direct property damage.
Fire losses in buildings under construction
There were 160 fires recorded in the Fire Statistics Information System at the Fire Commissioner’s Office, for the five-year period 2000-2004 (Table 1). These fires caused no deaths but injured 15 people and damaged property to the tune of $37.9 million. The key findings of an analysis of these fires are presented below.
1% of reported structure fires occurred in buildings under construction: During the five-year period in review, the 160 fires in buildings under construction accounted for 1% of the 16,074 structure fires, 0.9% of the 1,654 fire injuries and 3.1% of the $1.2B in direct property damage (Table 2).
78% of these fires were in buildings intended for residential use: Major occupancy was categorized as “residential use” in 124 or 78% of buildings under construction. These fires also accounted for 13 out of 15 fire injuries and 99% or $37.6 M out of $37.9M in direct property damage (Table 3). 
0.13% of all dwellings under construction experienced a reportable fire incident: According to a Canada Mortgage and Housing Corporation report released in April 2006, a total of 97,356 dwellings were under construction in Alberta during the five-year period 2000-2004. If the definition for dwellings under construction in this report corresponds to the residential category of buildings under construction as recorded in the Fire Statistics Information System at the Fire Commissioner’s Office, then the incidence of these fires are 124 or 0.13% of the total dwelling stock under construction. (Table 4).
72% of these fires occurred in Edmonton and Calgary: Edmonton accounted for 41% of fires, 4 out of 15 injuries and $9M or 24% of direct property damage in all fires in buildings under construction. Likewise, Calgary accounted for 31% of fires, 7 out of 15 fire injuries and $24M or 63% of direct property damage in all fires in buildings under construction. (Table 5).
Arson was the leading cause of these fires (33%) and property losses (nearly 50%): Of the 160 fires, arson accounted for 32.5% and $18.3M or 48% of direct property damage. Other common acts or omissions were combustibles placed too close (11% of fires and 0.5% of property losses); mechanical malfunction, part failure, leak/break (9% and 3%); and welding or cutting too close (6% and 33%). (Table 6).
Most common material first ignited was the exterior wall cover (13%): Of the known materials ignited first, exterior wall cover was the most common at 13% of fires and 34% of property losses. This was followed by building components (wall, floor, ceiling, roof) accounting for 9% of fires and 6% of property losses; wood/wooden items, wood shavings and wood products (8% and 1%); propane/natural gas/other flammable gases (6% and 3%); cardboard, cardboard items (5% and 28%) and roof covering  (3% and 0.5%). (Table 7).

Common sources of ignition: portable space heaters (17%) and exposure from detached structure fires (13%): Of the known sources of ignition, portable space heaters ranked the highest at 17% of the fires and 2% of direct property damage. These were followed by exposure from detached structure fires (13% of fires and 2% of property losses); matches/lighters (13% and 29%); cutting torch, torch other than cutting/welding and welding equipment (8% and 33%). (Table 8).
Fires originated most frequently in the exterior wall (18%) area: Most fires in buildings under construction started in the area of exterior wall (18% of fires and $0.9M or 2.5% in property losses). Other common areas of fire origin were, unclassified structural areas (10% and 3.4%); garage for vehicles (7% and 3.4%); and exterior roof (5% and 4%). (Table 9).
Most fires (43%) started between midnight and 4 a.m.: The majority of fires in buildings under construction started between the hours of midnight to 4 a.m., and these fires were also responsible for the largest property losses 52%. (Table 10).
Conclusions
The largest concentration of fires in buildings under construction were in Edmonton and Calgary and were in the residential category indicating the recent increased growth in the construction sector. The leading cause of these fires were intentional and this agrees with findings reported by the National Fire Protection Association ((Marty Ahrens (2003), Leading causes and other patterns and trends – properties that are vacant, under construction, renovation or demolition)). Sources of ignition which lead to fires causing most damage were, cutting torch, torch other than cutting/welding and welding equipment. (This paper with detailed data Tables is posted on the FCO website under “Statistics Reports” at:  

http://www.municipalaffairs.gov.ab.ca/fco_index.htm).
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APPENDIX #1:

Table 1. Fire losses in buildings under construction in Alberta
	Year 
	No. of fires
	Fire deaths
	Fire injuries
	Property loss $

	2000
	26
	0
	2
	1,183,534

	2001
	38
	0
	3
	1,174,573

	2002
	33
	0
	2
	15,546,040

	2003
	33
	0
	8
	17,975,184

	2004
	30
	0
	0
	2,095,582

	TOTAL
	160
	0
	15
	37,974,913


Table 2. Structural fire losses in Alberta, 2000-2004

	YEAR
	Fires
	Deaths
	Injuries
	Property Loss $

	2000
	3,287
	27
	341
	158,724,441

	2001
	3,615
	43
	393
	229,233,932

	2002
	3,197
	31
	307
	272,666,763

	2003
	3,060
	24
	322
	349,194,472

	2004
	2,915
	27
	291
	202,263,430

	TOTAL
	16,074
	152
	1,654
	1,212,083,038


Table 3. Fires in buildings under construction in Alberta by major occupancy
	Occupancy 
	No. of fires
	Fire deaths
	Fire injuries
	Property loss $

	Residential Use 
	124
	0
	13
	37,616,488

	Other Special Use 
	14
	0
	1
	181,639

	Major Occupancy-Undetermined 
	6
	0
	0
	12,749

	Business Use 
	5
	0
	0
	15,145

	Mercantile Use 
	4
	0
	0
	7,250

	Major Occupancy-Bldg/Structure Unclassified
	3
	0
	1
	30,100

	Assembly Use 
	3
	0
	0
	108,542

	Manufacturing Use 
	1
	0
	0
	3,000

	TOTAL
	160
	0
	15
	37,974,913


Table 4. Dwellings under construction in Alberta, by year

	2000
	14,375 

	2001
	15,775 

	2002
	22,168 

	2003
	22,078

	2004
	22,960

	Total
	97,356


Source: CHS –Residential building activity:  Dwelling Starts, Completions, Under Construction and Newly Completed and Unabsorbed Dwellings - 2005

Canada Mortgage and Housing Corporation, April 2006.
Table 5. Fires in buildings under construction in Alberta by municipality

	Municipality 
	No. of fires
	Fire deaths
	Fire injuries
	Property loss $

	Edmonton 
	65
	0
	4
	9,050,251

	Calgary 
	50
	0
	7
	23,643,649

	Airdrie 
	7
	0
	0
	767,868

	Sturgeon County 
	4
	0
	0
	357,000

	Rocky View No. 44, M.D. of 
	4
	0
	0
	1,455,200

	Sherwood Park 
	4
	0
	0
	112,550

	Lethbridge 
	3
	0
	0
	100,023

	Fort McMurray 
	3
	0
	0
	468,339

	St. Albert 
	3
	0
	0
	73,380

	High Level 
	1
	0
	0
	11,301

	Reg.  Mun. of Wood Buffalo 
	1
	0
	0
	3,000

	Banff 
	1
	0
	0
	10,749

	Red Deer 
	1
	0
	0
	86,300

	Hay Lake #209 
	1
	0
	0
	2,000

	Taber 
	1
	0
	0
	1,000

	Stoney #143 
	1
	0
	0
	10,000

	Okotoks 
	1
	0
	0
	81,500

	Stony Plain 
	1
	0
	0
	5,000

	Peace No. 135, M.D. of 
	1
	0
	0
	75,000

	Morinville 
	1
	0
	0
	750

	Whitefish Lake First Nation 
	1
	0
	0
	1,000

	Foothills No. 31, M.D. of 
	1
	0
	0
	73,000

	Camrose 
	1
	0
	0
	1,348,898

	Canmore 
	1
	0
	4
	150,000

	Whitecourt 
	1
	0
	0
	66,155

	Peigan #147 
	1
	0
	0
	21,000

	TOTAL
	160
	0
	15
	37,974,913


Table 6. Fires in buildings under construction in Alberta by act or omission

	Act or Omission 
	No. of fires
	Fire deaths
	Fire injuries
	Property loss $

	Arson or Other Set Fires-Cannot Be Determined 
	28
	0
	0
	6,515,485

	Act or Omission-Cannot Be Determined 
	20
	0
	0
	4,259,728

	Suspected Arson 
	18
	0
	2
	1,347,400

	Combustible Placed Too Close to Heat 
	17
	0
	1
	173,651

	Part Failure, Leak, Break 
	9
	0
	1
	201,881

	Smokers" Material 
	8
	0
	0
	146,327

	Ignorance of Hazard 
	8
	0
	3
	160,650

	Welding or Cutting Too Close 
	5
	0
	0
	53,345

	Arson-For Vengeful/Spiteful Purposes 
	5
	0
	0
	46,201

	Torch Too Close 
	5
	0
	2
	12,316,400

	Vandalism, Mischief-No Charges Laid 
	4
	0
	0
	86,951

	Vandalism, Mischief-Charges Laid 
	4
	0
	0
	814,339

	Mech./Elec. Failure/Malfunction-Unclassified 
	4
	0
	0
	906,500

	Accident 
	3
	0
	1
	5,224

	Electrical Short Circuit 
	3
	0
	0
	104,680

	Misuse of Source of Ignition-Unclassified 
	2
	0
	0
	81,800

	Thawing 
	2
	0
	0
	1,500

	Misuse of Equipment-Unclassified 
	2
	0
	0
	250,200

	Temporary Loss of Judgement 
	1
	0
	1
	1

	Playing With Source (Child age unknown) 
	1
	0
	0
	1,000

	Construction Deficiency 
	1
	0
	0
	3,000

	Improper Storage 
	1
	0
	0
	100

	Misuse of Mat. Ignited-Unclassified 
	1
	0
	0
	60,000

	Installed Too Close to Combustible 
	1
	0
	4
	150,000

	Misuse of Source of Ignition-Cannot Be Determined 
	1
	0
	0
	100,000

	Distracted, Preoccupied 
	1
	0
	0
	500

	Arson or Other Set Fires-Unclassified 
	1
	0
	0
	10,006,500

	Other Installation Deficiency 
	1
	0
	0
	150

	Act or Omission-Not Applicable 
	1
	0
	0
	100,000

	Human Failing-Unclassified 
	1
	0
	0
	81,000

	Mech./Elec. Failure/Malfunction-Cannot Be Determined
	1
	0
	0
	400

	TOTAL
	160
	0
	15
	37,974,913


Table 7. Fires in buildings under construction in Alberta by materials first ignited

	Materials First Ignited 
	No. of fires
	Fire deaths
	Fire injuries
	Property loss $

	Material First Ignited-Misc.-Unknown 
	38
	0
	2
	9,704,891

	Exterior Wall Cover, Eave 
	20
	0
	2
	12,725,580

	Tarpaulin/Plastic Sheets 
	10
	0
	0
	27,866

	Wood/Wooden Items/Plywood 
	9
	0
	0
	449,123

	Propane 
	7
	0
	3
	808,682

	Cellulose Nitrate 
	5
	0
	0
	35,530

	Building Component-Wall 
	5
	0
	4
	238,100

	Cardboard, Cardboard Items 
	5
	0
	0
	10,162,700

	Wastepaper 
	4
	0
	0
	251,501

	Building Components-Cannot Be Determined 
	4
	0
	0
	1,907,318

	Material First Ignited-Misc.-Unclassified 
	4
	0
	0
	205,201

	Wood Shavings 
	3
	0
	0
	9,550

	Gasoline 
	3
	0
	0
	121,001

	Roof Covering-Not Wood 
	3
	0
	0
	146,000

	Building Component-Floor/Ceiling/Roof 
	3
	0
	0
	236,300

	Building Components-Unclassified 
	3
	0
	0
	3,400

	Electric Insulation In Electric Equip. 
	3
	0
	0
	32,200

	Garbage, Trash, Rubbish 
	3
	0
	0
	40,200

	Natural Gas 
	2
	0
	1
	80,001

	Wood/Paper Products-Unclassified 
	2
	0
	0
	108,377

	Chemicals/Plastics/Metals-Unclassified 
	2
	0
	0
	3,150

	Plastics-Not Cellulose Nitrate 
	2
	0
	0
	5,100

	Paper/Packing Material 
	2
	0
	0
	151,000

	Flammable Liq.(Flash Pt<=37c):Solvent 
	2
	0
	0
	60,100

	Contact Cement 
	2
	0
	2
	148,500

	Roof Covering-Wood 
	2
	0
	0
	25,042

	Insulation-Plastic 
	2
	0
	0
	900

	Fabric-Cotton Inc. Finished Goods 
	1
	0
	0
	150

	Floor Covering-Lino/Tile/Plastic 
	1
	0
	0
	200

	Wood/Paper Products-Cannot Be Determined 
	1
	0
	0
	200

	Clothing-Cotton 
	1
	0
	0
	5,000

	Interior Wall Cover-Not Plastic 
	1
	0
	0
	81,500

	Floor Covering-Wood 
	1
	0
	0
	5,000

	Glue 
	1
	0
	0
	350

	Insulation-Wood/Wood Products 
	1
	0
	0
	200

	Flammable Gas-Unclassified 
	1
	0
	1
	110,000

	Paper Stock 
	1
	0
	0
	85,000

	TOTAL
	160
	0
	15
	37,974,913


Table 8. Fires in buildings under construction in Alberta by source of ignition

	Source of Ignition 
	NO. OF FIRES
	FIRE DEATHS
	FIRE INJURIES
	PROPERTY LOSS $

	Igniting Object-Unknown 
	32
	0
	2
	10,804,801

	Portable Space Heater 
	26
	0
	5
	775,210

	Exposure From Detached Structure Fire 
	20
	0
	0
	716,350

	Match/Lighter Cannot Be Determined 
	13
	0
	0
	10,823,200

	Exposure Unclassified/Unknown 
	9
	0
	0
	262,412

	Torch, Other Than Cutting, Welding 
	7
	0
	1
	50,872

	Permanent Electical Wiring/Cable 
	7
	0
	0
	79,930

	Central Heating Unit, Furnace/Boiler 
	6
	0
	2
	1,096,023

	Cigarette 
	6
	0
	0
	38,550

	Match 
	6
	0
	0
	326,490

	Welding Equipment 
	5
	0
	2
	12,358,315

	Exposure From Attached Structure Fire 
	3
	0
	0
	50,250

	Lighter 
	2
	0
	1
	1,001

	Exposure From 'Open' Rubbish/Camp Fire 
	2
	0
	0
	112,500

	Service Water Heater 
	2
	0
	1
	7,850

	Misc.Igniting Object-Unclassified 
	1
	0
	1
	1

	Cutting Torch 
	1
	0
	0
	30

	Incandescent Lamp/Lightbulb/Heat Lamp 
	1
	0
	0
	25,000

	Chemical Reaction/Spontaneous Comb. 
	1
	0
	0
	100

	Halogen Lamp-Incls. Fixture 
	1
	0
	0
	5,000

	Open Fired Broiler, Portable (Barbeque) 
	1
	0
	0
	50

	Aluminum Conducters 
	1
	0
	0
	30,000

	Smoker's Material 
	1
	0
	0
	400

	Exposure From Vehicle 
	1
	0
	0
	2,000

	No Igniting Object 
	1
	0
	0
	100,000

	Smokers Material Cannot Be Determined 
	1
	0
	0
	107,377

	Heating Equipment-Unclassified 
	1
	0
	0
	200

	Match/Lighter (Not With Smoking) 
	1
	0
	0
	1

	Extension Cord 
	1
	0
	0
	201,000

	TOTAL
	160
	0
	15
	37,974,913


Table 9. Fires in buildings under construction in Alberta by area of fire origin

	Area of Fire Origin 
	NO. OF FIRES
	FIRE DEATHS
	FIRE INJURIES
	PROPERTY LOSS $

	Exterior Wall 
	29
	0
	0
	939,230

	Area of Origin-Unknown 
	24
	0
	3
	1,941,511

	Structural Area-Unclassified 
	16
	0
	0
	1,300,520

	Vehicle (garage) 
	11
	0
	0
	1,393,850

	Exterior Roof 
	8
	0
	0
	1,533,940

	Outside Area-Unclassified 
	5
	0
	0
	18,416

	Hallway, Corridor 
	5
	0
	0
	11,151

	Ceiling and Roof/Ceiling Space-Attic 
	4
	0
	0
	205,000

	Function Area-Unclassified 
	4
	0
	2
	47,122

	Storage Area-Unclassified 
	4
	0
	0
	1,001,050

	Kitchen/Cooking Area 
	4
	0
	1
	215,300

	Crawl Space 
	4
	0
	0
	284,909

	Ceiling and Floor Assembly 
	3
	0
	0
	5,150

	Open area/Lawn/Field/Park 
	3
	0
	0
	400

	Court/Patio/Terrace 
	3
	0
	2
	12,307,050

	Lounge/Living Room 
	3
	0
	0
	1,100

	Lobby, Entrance Way 
	3
	0
	0
	10,095,800

	Stairway, Interior 
	3
	0
	0
	315,023

	Parking Area 
	2
	0
	0
	80

	Heating Equipment Room 
	2
	0
	1
	80,001

	Washroom/Locker room 
	2
	0
	0
	150,000

	Trash/Rubbish Area 
	2
	0
	0
	122,377

	Wall Assembly 
	2
	0
	4
	153,000

	2 to 3 Areas of Origin 
	2
	0
	0
	5,514,132

	Exterior Balcony/Porch 
	1
	0
	0
	3,000

	Supplies/Equipment Area 
	1
	0
	1
	100

	Closet/Lockers 
	1
	0
	0
	1

	Sleeping (under 5 occupants) 
	1
	0
	0
	500

	Service Facilities-Unclassified 
	1
	0
	0
	1,000

	Service & Equipment Area-Unclassified 
	1
	0
	0
	4,000

	Awning/Canopy 
	1
	0
	0
	5,000

	Storage Area 
	1
	0
	0
	200

	Duct: Heating/Air Conditioning 
	1
	0
	1
	110,000

	4 or More Areas of Origin 
	1
	0
	0
	100,000

	Transformer Vault 
	1
	0
	0
	30,000

	Office 
	1
	0
	0
	85,000

	TOTAL
	160
	0
	15
	37,974,913


Table 10. Fires in buildings under construction in Alberta by time of day

	Time of Day 
	No. of fires
	%
	Property loss $

	12 midnight-4 a.m. 
	68
	43
	19,586,152

	4 a.m. - 8 a.m. 
	11
	7
	545,073

	8 a.m. - 12 noon 
	14
	9
	564,959

	12 noon - 4 p.m. 
	15
	9
	12,468,347

	4 p.m. - 8 p.m. 
	29
	18
	2,262,542

	8 p.m. - 12 midnight
	23
	14
	2,547,840

	TOTAL
	160
	100
	37,974,913


Table 11. Erlton fire in Calgary, May 30, 2002
	Property Class
	No. of fires
	Fire deaths
	Fire injuries
	Property loss $

	Apartments 
	57
	0
	0
	51,879,834

	Automobile (Incl. cars/light trucks/vans/single body units) 
	14
	0
	0
	100,183

	General Truck (incl. mail truck, trailer truck, tow truck) 
	12
	0
	0
	59,650

	Electric Light/Power Distribution Sys. (hydro line/pole) 
	4
	0
	0
	72,500

	Buildings Under Construction 
	1
	0
	2
	12,305,000

	Utility-Unclassified 
	1
	0
	0
	1,025,000

	Arena/Indoor Ice/Curling Rink/Stadium/Amuse./Entertainment Tent 
	1
	0
	0
	65,000

	TOTAL
	90
	0
	2
	65,507,167
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