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Abstract
Fire-loss statistics provide a measure of the efficacy of the fire safety provisions in our building and fire 
codes and of our ability to design, construct and maintain “fire safe” structures. In 2001, fire researchers 
at Forintek Canada Corp. published an extensive analysis of fire losses in one- and two-family dwellings, 
small apartment buildings and other small wood buildings in Canada and the United States Now, those 
same researchers have examined fire losses in non-residential and commercial buildings, and compared 
fire losses in buildings constructed with wood to those in buildings of non-combustible construction.

While life safety is the predominant concern with respect to fire loses in residential buildings, property 
losses are the principal concern for most non-residential and commercial buildings in Canada (exceptions 
being hotels, schools, hospitals and care facilities). There was only one fire death in 2000 in Canada in 
the selected non-residential and commercial occupancies, and only two deaths and ten injuries during 
fires in homes for the aged and community care (nursing and constant-care) facilities.

In 2003, Forintek contracted the National Fire Protection Association (NFPA) Fire Analysis and Research 
Division for a custom analysis of fire incidents for a selected number of non-residential and commercial 
property classes in the National Fire Incident Reporting Systems (NFIRS) database. After Forintek 
completed its examination of those data, a second contract was established with NFPA to fill in the 
remaining blanks.

An exemplar of the information generated through the two NFPA analyses of fire losses in ten occupancy 
classes of non-residential and commercial buildings, fire losses in hotels and motels is presented through 
twenty nine tables appended to the report. The first twelve tables examine causal factors associated with 
fires in hotels and motels. The last seventeen tables focus on those hotels and motels that are the most 
likely to be constructed of wood: hotels and motels that are four-storeys and less in height.

In 2005-2006, a series of papers will be written and submitted for publication in a scientific journal 
reporting on fire losses in many of the ten occupancy classes of non-residential and commercial buildings. 
In addition, a one-hour presentation summarizing the findings will be presented at an Ontario 
WoodWORKS! seminar in November.
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1 Objectives
To expand markets and extend wood use in construction of non-residential and commercial buildings 
through analysis of Canadian and American fire-loss statistics and the identification of those non- 
residential and commercial wood-frame buildings that provide the requisite levels of fire safety.

2 Introduction
As noted in a Canadian Press story [Swift, 2004] dated February 19, 2004, Canadian lumber producers 
hope that a resurgence in the use of wood for non-residential construction will help them to fight back 
against the duties imposed on Canadian construction lumber being exported to the United States. The 
article noted that the market potential in Canada each year is $1.5 billion, of which wood supplies only 
nineteen percent. Quoting WoodWORKS! Ontario Director, Marianne Berubé, the article went on to point 
out that in order to capture a greater share of the market, a major shift in attitudes on the part of decision 
makers, including architects, municipalities, colleges, building inspectors and developers is required, and 
in some cases building codes have to be revised.

There is a general misconception that because wood bums, using wood as a building material will 
compromise fire safety. As a consequence, building codes may place more restrictive requirements on 
many buildings of combustible construction than on similar buildings of non-combustible construction, 
and particularly on non-residential and commercial wood buildings. Furthermore, even when building 
codes permit non-residential and commercial buildings to be of combustible construction, local building 
officials may prohibit them, and insurance companies refuse to insure them, or else charge exorbitant 
rates to insure them. Consequently, many architects and building owners simply construct non-residential 
and commercial buildings of non-combustible construction rather than expending valuable time and 
resources trying to counter the objections of their local building officials and insurance providers.

Fire-loss statistics provide a measure of the efficacy of the fire safety provisions in our building and fire 
codes and of our ability to design, construct and maintain “fire safe” structures. In 2001, fire researchers 
at Forintek Canada Corp. published an extensive analysis of fire losses in one- and two-family dwellings, 
small apartment buildings and other small wood buildings in Canada and the United States [Richardson, 
2001]. Now, those same researchers are examining fire losses in non-residential and commercial 
buildings, and comparing fire losses in buildings constructed with wood to those in buildings of non
combustible construction. Their study is focusing on the following National Building Code of Canada 
(NBCC) occupancy and use classifications (CCBFC, 1995):

• Hotels and motels, etc. [Group C],
• Eating and drinking establishments (restaurants and bars, etc.) [Group A, Division 2],
• Stores and other mercantile establishments [Group E],
• Business and office properties [Group D],
• Religious properties (churches and similar places of worship) [Group A, Division 2],
• Educational properties (schools and colleges) [Group A, Division 2],
• General item warehouses [Group F, Divisions 2 and 3],
• Nursing homes and facilities that care for the aged [Group B, Division 2], and
• Other public assembly properties [Group A, Divisions 2 and 3],
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In addition to studying fire-loss statistics for the occupancy and use classifications listed above, fire losses 
in sawmills, particleboard, OSB, MDF and plywood plants [Group F, Division 2] were examined. This 
last group of properties were included specifically to help Forintek’s industry members to understand 
some of the fire hazards in their facilities.

3 Research Plan
3.1 Strategy
Canadians spend up to two thirds of each day in their homes. These are the warm, comfortable structures 
where Canadians cook and eat their meals, relax on soft upholstered furnishings, surround themselves 
with myriad electrical appliances and electronic entertainment and communication equipment, sleep on 
soft mattresses, smoke, consume alcoholic beverages, and take legal, and sometimes illegal, drugs and 
narcotics. Therefore, it should not be too surprising that these are also the structures where 40 percent of 
all fires and 65 percent of all fire fatalities occurred in Canada in 2000 (55 percent o f all fires and nine 
percent o f all fire fatalities that year involved various transportation vehicles -  automobiles, trains, 
planes, boats, etc.). Because there are so few human losses (deaths and injuries) during fires in non- 
residential and commercial structures, risks of death and injury play a much smaller role in the choices of 
building materials used in the construction of commercial and non-residential buildings than do the 
potential property and production/business losses which result from fires. Therefore, unlike in the 
previously mentioned Forintek study, a significant facet to this one was the analyses of property losses 
sustained by non-residential and commercial buildings during fires, and the associated costs of insuring 
such structures.

3.2 Research Partners
This research was carried out in partnership with the Carleton University Fire Safety Engineering 
Research Chair, Dr George Hadjisophocleous, who is using some of the data to develop tools which 
assess fire risk in non-residential and commercial wood-frame buildings. The development of those 
design tools constitutes the research component of the National Science and Engineering Research 
Council (NSERC) / Forintek funded program being carried out by the Chair.

3.3 Fire-Loss Data Sources
3.3.1 Canadian Data Sources

Each year, the Occupational Safety and Health and Fire Division of Human Resources Development 
Canada, on behalf of the Council of Canadian Fire Marshals and Fire Commissioners (CCFM&FC), 
publishes an annual report on fire losses in Canada. The more recent reports are available online at 
http://www.ccfmfc.ca/stats/stats e.html.

Fire Prevention Canada publishes an annual summary of fire losses in Canada. Most of the information 
included in their reports is extracted from the CCFM&FC annual reports. Fire Prevention Canada’s 
reports are available online at http://www.fiprecan.ca/prevention/firefacts e.shtml.
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Many Canadian provinces collect and publish statistics on the fire losses in their provinces. At least four 
provinces make that information available, free of charge, online at:

Quebec: http://www.msp.gouv.QC.ca/stats/Incendie/2001/stat incendie 2001 .pdf.
Ontario: http://www.ofm.gov.on.ca/english/Publications/Statistics/fireloss/default.asp.
Manitoba: http://www.firecomm.gov.mb.ca/investigations Statistics.html.
Alberta: http://www.municipalaffairs.gov.ab.ca/fco/index.cfin#FireStats.

The Health Statistics Division of Statistics Canada maintains tables listing mortality causes in Canada. 
The last published summary was for 1997 (Statistics Canada, 1999). These tables place Canadian fire 
deaths into perspective, as compared with other causes of mortality.

3.3.2 United States Data Sources

3.3.2.1 National Fire Incident Reporting System

One of the largest fire-incident databases in the world is that of the National Fire Incident Reporting 
System (NFIRS) in the United States. NFIRS is maintained by the United States Fire Administration 
(USFA), Federal Emergency Management Agency (FEMA) and US Department of Homeland Security.

3.3.2.2 National Fire Protection Association

Each year the National Fire Protection Association (NFPA) publishes estimates of annual fire losses in 
the United States. Those estimates are made using the NFIRS data, supplemented by an annual stratified 
random-sample survey of fire experience conducted by the NFPA, which is used for calibration. The 
NFPA survey is based on a survey of roughly 3000 fire departments in the United States, or just over one 
in ten. The strength of the NFIRS data is that it is the most detailed incident information of any national 
data based not limited to large fires, with data classified according to a standardized format based on 
NFPA 901 Standard Classifications for Incident Reporting and Fire Protection Data. The complete 
NFIRS coding manual can be found on their website at: 
http://www.usfa.fema.gov/inside-usfa/nfirslO.cfm

In additional to publishing annual reports on fire losses in the United States, the NFPA Fire Analysis and 
Research Division publishes detailed reports assessing fire losses in specific occupancy classifications of 
structures, and analyzing causal factors associated with fire losses. Many of those reports are available, 
free of charge to NFPA members such as Forintek, online at: http://www.nfpa.org/Research/index.asp.

Forintek employed United States fire-incident data for some of our studies rather than Canadian fire-loss 
statistics because the larger American population and correspondingly greater numbers of fires in that 
country provide a much more comprehensive, and statistically significant picture of fires in the selected 
occupancy classifications. Also, while there are certain differences in the building and fire codes between 
the two countries, and in the levels of enforcement of those regulations, building construction and the 
materials used in building construction differ little between Canada and the United States. Just as 
importantly, even though there are some differences in how occupancy-classifications are defined in the 
two countries, there are few significant differences in the “big-picture” when it comes to the numbers of 
fires in the non-residential and commercial structures of greatest interest to Forintek.
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4 Staff (2004-2005)
Leslie R. Richardson Project Leader, Research Scientist

Group Leader, Fire Research Group
J.R. Mehaffey, Ph.D. Research Scientist, Fire Research
Richard Desjardins, P.Eng., M.Sc. Program Manager, Building Systems Department
Christine Giguère Secretary, Building Systems Department

5 Accomplishments
5.1 Accomplishments (2002-2003)
Forintek collected a large number of reports, papers and fire-loss data for use in this research. A complete 
list of titles can be found in the March 2004 report for this Forintek project (Richardson, 2004).

5.2 Accomplishments (2003-2004)
5.2.1 2003-2004 Papers and Presentations (Highlights)

• Forintek’s L. Richardson gave a presentation entitled Fire Losses in Canadian Wood Buildings to 
a Fire Safety Mission to Canada by a delegation from the Chinese Ministry of Public Safety and 
the Chinese Ministry of Construction.

• Forintek’s L. Richardson gave a presentation entitled Fire Losses in Canadian Wood Buildings to 
a delegation of scientists from the Sichuan Fire Research Institute in China. These officials were 
responsible for writing the fire protection chapter in China’s new Timber Code (GB 50005).

• Forintek’s L. Richardson gave a presentation entitled Fire Hazards in OSB, Particleboard and 
MDFplants at a Composite Panel Association (CPA) Safety Seminar in Ottawa.

• A TECHNOTE entitled Fire Losses in Non-Residential and Commercial Wood Structures by L. 
Richardson was published by Forintek.

5.2.2 Fire Losses in Non-residential and Commercial Buildings in the USA

Forintek contracted the NFPA Fire Analysis and Research Division for a custom analysis of fire incidents 
for a selected number of non-residential and commercial property classes in the NFIRS database. The 
analysis covered the period from 1980 to 1998. This NFPA custom analysis, while extensive, was only 
an initial assessment of the data. Once Forintek completed its examination of the results of that first cut, 
it was planned that a second contract would be established to fill in the remaining blanks.

The NFPA study analysed fire losses in following (US) occupancy classifications:
• hotels and motels [NFIRS Fixed Property Classes 440-449]
• eating and drinking establishments [NFIRS Fixed Property Classes 160-169]
• stores and other mercantile establishments [NFIRS Fixed Property Classes 500-589]
• business and office properties [NFIRS Fixed Property Classes 590-599]
• religious properties and funeral properties [NFIRS Fixed Property Classes 130-139]
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• educational properties [NFIRS Fixed Property Classes 200-299]
• general item warehouses [NFIRS Fixed Property Class 891]
• wood, furniture or paper manufacturing properties, excluding printing [NFIRS Fixed Property 

Classes 750-757, 759]
• facilities that care for the aged [NFIRS Fixed Property Classes 310-319]
• public assembly properties, excluding religious properties and eating and drinking establishments 

[NFIRS Fixed Property Classes 100-199, except 130-139 and 160-169].

The following data tables were generated for each grouping of fixed property classes:
1. Number of storeys
2. Construction Type
3. Form of material first ignited
4. Type of material first ignited
5. Ignition factor
6. Form of heat of ignition
7. Equipment involved in ignition
8. Extent of flame damage
9. Extent of smoke damage
10. Level of fire origin (height)
11. Day of week
12. Time of day

NFPA’s analysis of reported fire incidents for the selected occupancy classification in the NFIRS 
database was completed and a 247 page report by Marty Ahrens entitled Structure Fires in Selected 
Occupancies: Building Characteristics, Causal Factors and Incident Details - 1980-1998 Annual 
Averages was submitted to Forintek (Richardson, 2004).

5.3 Accomplishments (2004-2005)
5.3.1 2004-2005 Papers and Presentations (Highlights)

• April 18-22, 2004, Forintek’s L. Richardson presented a paper entitled Fire Losses in Non- 
Residential Wood Structures at the 5th International Wood & Fire Safety Conference in Strbské 
Pleso, The High Tatras, Slovak Republic. A copy of the paper and Power Point presentation can 
be found in Appendix I.

• Between September 7 and 9, L. Richardson gave a series of presentations to researchers and 
building design officials at the Fire Insurers Laboratories of Korea, Korean Construction 
Research Institute, Korean Forest Research Institute and Korean Wood Building Design 
Association summarizing Canada’s fire loss record and comparing fire losses in wood buildings 
to those in buildings of non-combustible construction.

• Between September 13 and 17, L. Richardson gave a series of presentations to government 
officials, firefighters and research scientists at the Ministry of Public Security for China (MPS), 
the Beijing Fire Fighting Bureau (a division of the MPS), the Ministry of Constmction for China 
(MOC), China National Center for Quality Supervision and Testing of Fire Building Materials, 
the Tianjin Fire Research Institute, and the Sichuan Fire Research Institute summarizing 
Canada’s fire loss record and comparing fire losses in wood buildings to those in buildings of 
non-combustible construction. A copy of the Power Point presentation can be found in Appendix
n.
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5.3.2 Fire Losses in Non-residential and Commercial Buildings in the USA

As noted above, in 2003 Forintek contracted the NFPA Fire Analysis and Research Division for a custom 
analysis of fire incidents for a selected number of non-residential and commercial property classes in the 
NFIRS database and that after Forintek completed its examination of that first cut, a second contract 
would be established with NFPA to fill in the remaining blanks. Accordingly, in June 2004 a 
supplemental contract was established with NFPA to obtain additional fire-loss data.

In September, NFPA’s second analysis of reported fire incidents for the selected occupancy classification 
in the NFIRS database was completed and a 203-page report by Marty Ahrens entitled Structure Fires in 
Selected Occupancies: Number o f Stories and Construction Type by Extent o f Damage and Sprinkler 
Presence -1980-1998 Annual Averages was submitted to Forintek.

The 2004 NFPA analysis focused on the same ten occupancy classifications that were included in the 
2003 study, plus all non-residential structures combined. The 2004 NFPA analysis examined:

1. one-storey buildings by construction type
2. two-storey buildings by construction type
3. three- and four-storey buildings by construction type
4. sprinklers present by number of storeys
5. sprinklers present by construction type
6. sprinklers present by extent of flame damage
7. sprinklers present by extent of smoke damage
8. no sprinklers present by number of storeys
9. no sprinklers present by construction type
10. no sprinklers present by extent of flame damage
11. no sprinklers present by extent of smoke damage
12. heavy timber, unprotected and protected wood-frame construction by extent of flame damage
13. heavy timber, unprotected and protected wood-frame construction by extent of smoke damage
14. unprotected and protected ordinary construction by extent of flame damage
15. unprotected and protected ordinary construction by extent of smoke damage
16. fire resistive, unprotected and protected non-combustible and limited combustible construction by 

extent of flame damage
17. fire resistive, unprotected and protected non-combustible and limited combustible construction by 

extent of smoke damage

5.3.2.1 NFIRS Construction Terminology

In the United States, “protected” construction means that exterior and interior bearing walls, partywalls, 
floors and roofs are designed using construction assemblies assigned a minimum 1-h fire resistance 
ratings (in Canada, those assemblies are often designed using construction assemblies assigned minimum 
45-minute fire resistance ratings).

In “fire resistive” construction, building elements are constructed with non-combustible materials having 
the highest degree of assigned fire resistance, typically 2-h or 3-h. No structural steel is exposed and all 
vertical openings are protected with approved doors. The fire resistant covering of the steel is typically 
poured concrete.
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No structural steel is exposed in “protected non-combustible” buildings and all vertical openings are 
protected by approved doors. The fire-resistant covering of the steel is typically gypsum board, spray- 
applied fire-resistive covering, fire rated ceilings, and similar materials. The structural steel in 
“unprotected non-combustible” buildings is exposed to the effects of a fire.

In wood-frame structures, walls, floors and roof structure are wood framing. In “protected wood frame 
construction”, the interior wall and ceiling surfaces of habitable spaces are protected by a fire resistive 
covering, usually gypsum board. A brick veneer falls in this category because the structural members in 
the wall are wood. If the basement does not have a fire-resistive ceiling protecting the underside of the 
first floor, the building is classified as unprotected. If walls, floors and roof structure are wood framing 
and there is no fire resistive covering protecting the wood frame, the structures is classified as 
“unprotected wood-frame”.

In ordinary construction, exterior walls are constructed of masonry protects, but interior walls, floors and 
roof structures have wood framing. In “protected ordinary construction”, the undersides of all wood floor 
and roof decks are protected by fire resistive coatings, usually gypsum board. If unprotected, wood floors 
and roof decks are exposed ands unprotected from fire.

“Heavy timber” structures have exposed structural wood members of substantial timber construction (a 
minimum dimension of two inched (51-mm). If any steel columns are present, they are protected by a 
fire-resistive enclosure.

6 Results and Discussion
While life safety is the predominant concern with respect to fire loses in residential buildings, property 
losses are the principal concern for most non-residential and commercial buildings in Canada (exceptions 
being hotels, schools, hospitals and care facilities). The data in Table 1 amply demonstrate the reasons. 
There was only one fire death in 2000 in Canada in the selected non-residential and commercial 
occupancies listed, and only two deaths and ten injuries during fires in homes for the aged and community 
care (nursing and constant-care) facilities.

As noted previously, United States fire-incident data rather than Canadian fire-loss statistics were used for 
the more detailed studies of fire losses in each of the particular occupancy classes.

Table 1 Canadian fire losses in 2000

Property Classification Fires Average 
Property Losses 

$ per fire

Injuries Deaths

Residential occupancies 21,206 24,970 1676 243
Office 197 39,292 6 0
Hotels, inns, motels, etc. 304 30,727 12 0
Textile & clothing stores 36 63,992 3 0
Furniture, appliance and electronics stores 25 40,045 1 0
Department & variety stores 84 25,545 5 0
Food and beverage stores 191 36,175 6 0
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Restaurants & bars 393 29,615 16 0
Churches & funeral parlours 63 105,682 6 0
School, college, university 475 10,919 8 0
Warehouse/storage: agricultural equipment & products; 
textiles & clothing; food & beverages; wood, furniture & 
paper products; chemicals, plastics & paints; metal 
products, machinery & electrical appliances; petroleum 
products; and flammable liquids & gases

192 105,695 7 1

Institutional — homes for aged 73 4,458 9 2
— community care facilities 8 3,239 1 0

An illustration of the information generated through the two NFPA analyses of fire losses in ten 
occupancy classes of non-residential and commercial buildings in the United States can be found in 
Appendix III. The data are for hotels and motels. Provision of building materials for the construction of 
low-rise (four storeys and less) wood-frame hotels and motels is an important market for the Canadian 
wood industry. Several large hotel chains have invested heavily in the design and construction of high- 
quality wood-frame hotels. For example, Marriott International was a partner, along with Forintek, in the 
collaborative studies carried out by researchers at the National Research Council Canada Institute for 
Research in Construction on noise control in multifamily wood-frame buildings (Richardson, 2005).

The first twelve tables examine causal factors associated with fires in hotels and motels. The last 
seventeen tables focus on those hotels and motels that are the most likely to be constructed of wood: 
hotels and motels that are four-storeys and less in height. They also seek to examine how the type of 
construction (combustible as compared with non-combustible or limited combustible) impacts upon fire 
losses in those buildings, and the efficacy of sprinkler systems in these buildings.

In order to facilitate easier comparisons of fire losses in hotels and motels of combustible construction 
with those for hotels and motels of non-combustible construction, fire loss data for certain construction 
types were combined. For example, because such structures should not have any combustible structural 
components, fire losses in hotels and motels of fire resistive, protected and unprotected non-combustible, 
and of limited combustible construction were combined together in some of the tables. Similarly, because 
their structural members should all have been wood, fire losses in hotels of heavy timber, and protected 
and unprotected wood frame construction were combined in some of the tables. Because hotels and 
motels of protected and unprotected ordinary construction have masonry exterior walls but wood-frame 
floors, roofs and interior walls, fire losses in those two types of buildings were grouped together. Finally, 
because some, if not all of their structural components would have been wood (combustible construction), 
fire losses in hotels and motels of heavy timber, and protected and unprotected wood frame construction 
were combined with those for hotels and motels of unprotected and protected ordinary construction.

It is common practice in NFPA custom analyses of NFIRS fire-loss data to proportionally distribute 
“unclassified” or “unknown” data throughout the known data. To a great extent, this was not done in the 
second analysis for Forintek. Consequently, sums of fires with and without sprinklers, and sums of the 
three different construction-type groupings may not equal the overall totals. Also, they also may not be 
the same reported in the first NFPA report.

One of the biggest challenges in analyzing fire loss data involves interpretation of the numbers. There is 
famous quotation that “there are statistics, damned statistics and lies”. The actual numbers in these 29 
tables and in the tables for each of the other nine occupancy classes are based upon reported fire 
incidents. However, there are many gaping holes and many misleading and erroneous entries in NFIRS
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databases, particularly with respect to the types of building construction and presence, or absence of 
sprinklers and other specific fire protection systems. Structures of wood-frame construction and those of 
ordinary construction are often misclassified because fire service investigators fail to recognize the 
differences between buildings of ordinary construction which have load-bearing masonry exterior walls, 
and wood-frame buildings with brick, stone or concrete facades covering structural wood framing. Also, 
NF1RS defines heavy timber as “exposed members having a minimum dimension of two (2) inches”. By 
this definition, exposed nominal 2x10 wood floor joists may be, and often are classified as heavy timber 
by fire service investigators.

Interpretation of the fire-loss statistics and putting them into meaningful context involves a great deal of 
conjecture. This is particularly so since there is little information available about the overall numbers of 
existing buildings in each category, and their age and condition (building stock). For example, there 
were, on average, 760 fires each year in one-storey heavy timber and protected and unprotected wood- 
frame hotels and motels and only 190 in one-storey hotels and motels of fire resistive and protected and 
unprotected non-combustible construction. Does than mean that the wood structures were much more 
prone to fires than the non-combustible ones, or that there are four times as many wood-frame hotels and 
motels than non-combustible ones, or that the people staying in hotels and motels of wood-frame 
construction were four times more careless in regard to fire and fire safety? Also, fire protection 
requirements for hotels vary significantly, depending upon building height and area thereby making 
comparisons between categories which at first glance might seem similar, very difficult. For example, 
most wood-frame hotels and motels are only one or two-storeys in height and many of them do not have 
sprinkler systems. Flotels five storeys and taller are required to be of non-combustible or fire resistive 
construction, and are much more likely to have sprinkler systems and various detector, alarm and 
enunciator systems. Finally, the building stock includes many older structures that are not compliant with 
today’s building codes and fire protection standards (e.g. three- and four-storey unsprinklered hotels of 
unprotected wood-frame or unprotected ordinary construction), but have been accorded “grandfathered” 
acceptance.

6.1 Hotels and Motels
There was an average of 7,400 fires in hotels and motels each year in the United States over the nineteen- 
year period from 1980 to 1998. Of those, 3,710 were in one- and two-storey structures and 2,140 were in 
structures five storeys or more in height. Average property losses per fire in the one- and two-storey 
buildings were $11,050 (USD) and $4,860 per fire in the taller structures.

The level of origin in 77 percent of all fires in hotels and motels was no more than 5.8-m above grade 
(below grade and no more than two storeys above grade). There were 34 deaths and 296 injuries in those 
fires. Average property losses per fire were $9,400.

On average, there were slightly fewer injuries during fires in the one- and two-storey structures than in the 
buildings five storeys or more in height (46 vs. 52, per 1000 fires). Both American and Canadian 
building codes require the latter structures to be of fire-resistive or protected or unprotected non
combustible construction; the former may be of combustible (wood) construction.

The data indicated that 2,550 of the fires occurred in hotels and motels of fire-resistive, protected or 
unprotected construction; and 2,280 were in buildings of heavy timber and unprotected or protected 
wood-frame construction. Average property losses in the non-combustible buildings were $4,860 per 
fire; $13,600 in the buildings constructed with wood structural members.
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In 68 percent of the fires in hotels and motels, flame damage did not extend beyond the area immediately 
around the object of origin, and in 88 percent of the fires, flame damage did not extend beyond the fire — 
rated room of origin. In 54 percent of the fires, smoke damage did not extend beyond the room of origin.

In 84 percent of the fires in hotels and motels of heavy-timber, unprotected and protected wood-frame, 
and unprotected and protected ordinary construction, flame damage did not extend beyond the fire-rated 
room of origin. There were 9 fire deaths (less than 3 per 1000 fires) and 119 fire injuries (37 per 1000 
fires) each year in these fires. In 95 percent of the fires in hotels and motels of fire resistive, unprotected 
and protected non-combustible and limited combustible construction, flame damage did not extend 
beyond the fire-rated room of origin. There were no fire deaths and 83 fire injuries (49 per 1000 fires) 
each year in these fires. When fires in hotels and motels were confined to the fire-rated room of origin, it 
would primarily be the contents of those rooms that would be destroyed. Therefore, it is not surprising 
that there would be little difference in average property losses per fire between those hotels and motels of 
combustible construction and those of non-combustible construction ($2,640 and $2,780).

Average property losses per fire in unsprinklered one-storey hotels and motels were more than 3 times 
those in the sprinklered one-storey structures: more than VA times for two-storey hotels and motels and 
nearly 3 times for three- and four-storey hotels and motels. On average, there was only one fire death and 
26 fire injuries per year in sprinklered hotels and motels four storeys or less in height but 26 fire deaths 
and 194 fire injuries in unsprinklered hotels and motels of similar height. Flame damage was confined to 
the fire-rated room of fire origin in 97 percent of all fires in sprinklered hotels and motels and 84 percent 
of all fires in the unsprinklered ones.

There were 1440 fires, 6 deaths and 68 injuries each year during fires in one- and two-storey hotels and 
motels of heavy timber, protected wood-frame and protected ordinary construction. Average property 
losses per fire were $9,400. There were 1550 fires, 13 deaths and 64 injuries each year during fires in 
one- and two-storey hotels and motels of unprotected wood-frame and unprotected ordinary construction. 
Average property losses per fire were $16,600.

There were 340 fires, no deaths and 16 injuries each year during fires in spinklered hotels and motels of 
heavy timber, protected wood-frame and protected ordinary construction. Average property losses per 
fire were $3,800. These fire losses compare quite favourably with the 660 fires, no deaths and 34 injuries 
each year and average property losses of $3,900 per fire during fires in sprinklered hotels and motels of 
fire resistive or protected or unprotected non-combustible construction.

There were 1280 fires 13 deaths and 95 injuries each year during fires in unspinklered hotels and motels 
of heavy timber, protected wood-frame and protected ordinary construction. Average property losses per 
fire were $11,000 per fire. There were 1220 fires 12 deaths and 79 injuries each year during fires in 
unspinklered hotels and motels of unprotected wood-frame and unprotected ordinary construction. 
Average property losses per fire were $13,600 per fire. By comparison, there were the 1220 fires, 5 
deaths and 59 injuries each year and average property losses of $5,000 per fire in unsprinklered hotels and 
motels of fire resistive or protected or unprotected non-combustible construction.

Linen, bedding, pillows and mattresses (24%), trash and rubbish (12%) and cooking material (9%) were 
the three leading types of material first ignited in fires in hotels and motels. Structural-framing materials 
were the first items ignited in 4.2 percent (311) of the 7400 fires in hotels and motels each year. (In 
effect, structural-framing materials were the first items ignited in 6.5% of all fires in hotels and motels 
having some combustible framing members.)
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Incendiary or suspicious activities were identified as the key ignition factor in 20 percent of the fires; 
failure to dispose of abandoned material (trash) in 19 percent; lack of proper maintenance of equipment 
and improper handling/storage of combustibles in 19 percent; and short circuit, ground fault and other 
electrical failures in 12 percent. Approximately 70 percent of the fires in hotels and motels might have 
been prevented by proper security, housekeeping and maintenance.

7 Conclusions
The following are some of the observations/conclusions that can be made, based upon the results 
described above:
o Average property losses per fire in one- and two storey hotels were more than twice those in hotels 

five storeys and taller. The former may be of protected or unprotected combustible construction, the 
latter are of fire-resistive or protected non-combustible construction and often have sprinklers and 
other fire protection systems.

o There were slightly fewer injuries per fire during fires in the one- and two-storey motels and hotels 
than in the structures five storeys or more in height. However, egress times are much shorter for one- 
and two-storey structures than for structures that are five-storeys and taller in height. Also, smoke 
presents much more of a fire-safety problem for egress in tall structures than for those that are one- 
and two-storeys in height.

o Average property losses per fire in hotels and motels of non-combustible construction were 
approximately one-third of those in hotels and motels with wood structural members.

o Average property losses per fire in unsprinklered low-rise (four-storeys and less) hotels and motels 
were up to three times those in sprinklered low-rise ones.

o Flame damage was confined to the fire-rated room of origin in 97 of all fires in sprinkled hotels and 
motels and 84 percent of all fires in unsprinklered ones.

o There were no significant differences in the number of deaths and average property losses per fire 
during fires in sprinklered hotels and motels with protected wood framing, and sprinklered hotels and 
motels of fire resistive and non-combustible construction.

o There were only minimal differences between the number of deaths and average property losses per 
fire during fires in unsprinklered hotels and motels with protected wood framing and those in 
unsprinklered hotels and motels of unprotected wood framing.

o There were about one-half as many deaths and two-thirds as many injuries per fire in unsprinklered 
hotels and motels of fire-resistive or non-combustible construction, as compared to unsprinklered 
hotels and motels of combustible construction. Also, average property losses per fire in unsprinklered 
hotels and motels of fire-resistive or non-combustible construction were less than one-half of those in 
unsprinklered hotels and motels of combustible construction.

o Approximately 70 percent of the fires in hotels and motels might have been prevented by proper 
security, housekeeping and maintenance.
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The discussion above represents only a small portion of the information in Appendix III for hotels and 
motels. In addition, similar amounts of information can be found in the two NFPA reports for each of the 
other nine occupancies examined. In 2005-06, a series of papers will be written and submitted for 
publication in a scientific journal reporting on the fire losses in many of the ten occupancies. In addition, 
a one-hour presentation summarizing the findings will be presented at an Ontario WoodWORKS! seminar 
in November.

The two NFPA reports were shared with the Industrial Research Chair in Fire Safety Engineering at 
Carleton University, where the fire loss data are being used in the Chair’s research program. The title for 
the Master Thesis by a student, Chandra Juneja, assisting in the Chair’s research program was Analysis o f 
Ontario Fires and Reliability o f Active Fire Protection Systems.

The two NFPA reports were shared with the Québec WoodWORKS! officials where the fire losses data 
will be used to counter discriminatory insurance rates being charged for non-residential wood-frame 
buildings.
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Slovak Republic

Fire Losses in Non-Residential Wood Structures 

Leslie R. Richardson

SUMMARY

Fire-loss statistics measure the efficacy of the fire safety provisions in our building and fire codes and 
our ability to design and construct “fire safe” structures. Three years ago, researchers at Forintek 
Canada Corp. published an extensive analysis of fire losses in one- and two-family dwellings, small 
apartment buildings and other small buildings of wood construction in Canada and the United States . 
Now, Forintek is examining fire losses in non-residential (assembly, business, mercantile, storage and 
commercial) buildings, and comparing fire losses in buildings constructed with wood to those in 
buildings of non-combustible construction. This paper reports on the results of a portion of those 
studies.

INTRODUCTION

There were 53,720 fires reported in Canada in 2000, or approximately 1,750 fires per million of 
population (fire departments in Canada are required to report to their provincial fire marshal or fire 
commissioner every fire to which they respond). Those fires resulted in 327 deaths, 2,490 injuries and 
$1,185,233,793 (CD) in property losses2. Because they are the structures where people spend two-thirds 
of their daily lives, surround themselves with comfortable furnishings in a warm cosy environment, eat, 
sleep, relax, and cook their meals, it is not surprising that nearly 40 percent of the fires, 74 percent of the 
deaths and 67 percent of the injuries occurred in residential properties. In 2001, Forintek published an 
analysis of fire losses in one- and two-family houses, small apartment buildings and other small 
buildings in Canada and the United States1. Because more than 90 percent of all one- and two-family 
residential structures in Canada are of wood-frame construction, the primary focus of that paper was on 
the impact that combustible (wood-frame) construction has on fire safety in those structures. Now, 
Forintek is undertaking an analysis of fire losses in several property-classes of non-residential 
structures: business and office properties, stores and other mercantile establishments, eating and 
drinking establishments, religious and funeral properties, educational properties, and hotels and motels. 
This paper highlights some of the findings from that study.

FIRE LOSSES IN NON-RESIDENTIAL BUILDINGS

Some of Canada’s fire losses in 2000 are presented in Table 1 for a variety of property classifications.
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Table 1 Canadian Fire Losses in 20002
Property Classification Fires Property Losses 

$ (CD)
Injuries Deaths

Residential occupancies 21,206 529,516,309 1676 243
Office 197 7,740,521 6 0
Hotels, inns, motels, etc. 304 9,347,037 12 0
Textile & clothing stores 36 2,303,709 3 0
Furniture, appliance and electronics stores 25 1,001,126 1 0
Department & variety stores 84 2,145,807 5 0
Food and beverage stores 191 6,909,405 6 0
Restaurants & bars 393 11,638,816 16 0
Churches & funeral parlours 63 6,657,994 6 0
School, college, university 475 5,186,491 8 0
Warehouse/storage: agricultural equipment & 
products; textiles & clothing; food & 
beverages; wood, furniture & paper products; 
chemicals, plastics & paints; metal products, 
machinery & electrical appliances; petroleum 
products; and flammable liquids & gases

192 20,293,435 7 1

The most striking aspect of the data presented above is that there was just one fire-death in the non- 
residential properties listed in the table and no deaths during fires in hotels, inns and motels. Similarly, 
while there were nearly 80 injuries for every 1000 fires in residential occupancies, there were only about 
35 injuries per 1000 fires in the other property-classes listed in the table. While property losses in 
residential fires averaged about $25,000 per fire, property losses averaged more than $37,000 per fire in 
the non-residential property-classes. Even more importantly, as illustrated in Figure 1, while there has 
been a decline of more than forty percent in the annual numbers of residential fires in Canada over the 
past twelve years, the annual numbers of fires in assembly occupancies over that same period of time 
only decreased by 24 percent; in mercantile occupancies by twenty percent; and in business and office 
properties by about five percent.

Issues related to life safety have been, and remain the primary focus of Canadian efforts in regard to fire 
safety in residential structures, and we have been making great strides forward in that area (the annual 
numbers of deaths and injuries have both declined by more than 45 percent over the twelve year period 
between 1989 and 2000). Flowever, reductions in the amount of property damage resulting from fires 
are the primary focus of Canadian efforts when it comes to non-residential structures. In part, this a 
reflection of our past successes in minimizing risk-to-life during fires in these classes of buildings, and 
in part it is being driven by the ever-increasing costs of insuring those structures.

In order to understand the role that the type of building construction plays in fires in non-residential 
occupancies, Forintek contracted the National Fire Protection Association (NFPA) Fire Analysis and 
Research Division to analyze fire incidents, and causal factors for fires in selected non-residential 
occupancies in the United States over the nineteen year period from 1980 to 1998 . The resulting 
estimates were conducted using the fire-incident databases of the National Fire Incident Reporting 
System (NFIRS) of the Federal Emergency Management Agency’s United States Fire Administration, 
supplemented by the annual surveys of fire experience conducted by NFPA. We chose to employ 
United States fire-incident data for our studies, rather than Canadian fire-loss statistics, because the 
larger American population and correspondingly greater numbers of fires in that country provided a 
much more comprehensive picture of fires in the selected occupancy-classes of structures. Also, while 
there are certain differences in building and fire codes between the two countries, and in the levels of
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enforcement of those regulations, building construction and the materials used in building construction 
differ little between Canada and the United States. Just as importantly, even though there are some 
differences in how occupancy-classes are defined in the two countries, as illustrated in Table 2, there are 
few significant differences in the “big-picture” when it comes to the numbers of fires in the non- 
residential structures of interest to Forintek.

Figure 1 : Annual Numbers of Fires in Canada, per million population ( linear trendlines added)

Table 2 Numbers of Fires in Non-residential Structures in 20 002’4
Property Classification Fires per 100,000 population

USA Canada
Assembly (not educational) 5.3 3.8
Stores and Offices 8.3 6.6
Educational 2.5 1.5
Storage in Structures 11.7 4.3
Industry, utility, defense 5.3 4.5

An overview of fire losses and causal factors contributing to those losses for a number of property- 
classes of non-residential structures is presented below. When considering this information, it is 
important to note that because of space limitations, it was not possible to list all the limits and 
stipulations imposed upon the data. For additional background on that subject readers are referred to 
Richardson1, NFPA 9015, and the reference guide for NFIRS 5.06.

Throughout this paper, three NFIRS construction-type designations (heavy timber, protected and 
unprotected wood frame) were grouped together under the general term “wood buildings . Similarly, 
the three construction-type designations (fire resistive, protected and unprotected non-combustible) 
were grouped together under the general term “non-combustible”.

3 of 9



The NFPA analyses reported here do not include two groupings of structures: buildings of ordinary 
construction” (NFIRS terminology), and buildings three- or four-storeys in height. In “ordinary 
construction” the exterior walls are constructed of masonry products but the framing materials, interior 
partitions and roofs may be of wood construction. Since the presence of masonry exterior walls might 
have skewed the fire-loss data by minimizing the impact of fires in rubbish and trash left around the 
outside perimeter of buildings, these data were excluded. Depending upon the specific jurisdiction and 
other fire-protection features in the buildings, buildings three- or four-storeys in height may or may not 
be of combustible (wood) construction. Moreover, while today’s building codes have specific fire- 
protection requirements for many three- and four-storey non-residential structures of combustible 
construction, many buildings exist that do not have that fire protection because they were constructed 
before those requirements came into effect (they were “grandfathered”). Therefore, to remove any 
confusion about the significance of some of those data, fire losses in three- or four-storey structures 
were excluded. Finally, while it would have been extremely helpful to have separated the fire losses in 
one- and two-storey structures into those losses for buildings of non-combustible and those for wood 
construction, the data were not available at this time. Of equal importance, the numbers of buildings in 
each occupancy classification of non-combustible and wood construction in the United States during the 
period covered in the NFPA analysis is unknown.

Hotels and Motels3

There was an average of 7,400 fires in hotels and motels each year over the nineteen-year period from 
1980 to 1998. Of those, 3,710 were in one- and two-storey structures and 2,140 were in structures five 
storeys or more in height. Average property losses per fire in the one- and two-storey buildings were 
$11,050 (USD) and $4,860 per fire in the taller structures. On average, there were slightly fewer 
injuries during fires in the one- and two-storey structures than in the buildings five storeys or more in 
height (46 vs. 52 per 1000 fires). Both American and Canadian building codes require the latter 
structures to be of fire-resistive or protected non-combustible construction; the former may be of 
combustible (wood) construction. The data indicated that 2,550 of the fires occurred in buildings of 
fire-resistive, protected or unprotected construction, and 2,280 were in buildings constructed of wood. 
Average property losses in the non-combustible buildings were $4,860 per fire; $13,600 in the buildings 
constructed of wood. There were slightly fewer injuries in the wood structures than in those of non
combustible construction (47 vs. 54 per 1000 fires). In 67 percent of the fires in hotels and motels, 
flame damage did not extend beyond the area immediately around the object of origin, and in 87 percent 
of the fires, flame damage did not extend beyond the room of origin. In 54 percent of the fires, smoke 
damage did not extend beyond the room of origin.

Linen, bedding, pillows and mattresses (24%), trash and rubbish (12%) and cooking material (9%) were 
the three leading types of material first ignited in fires in these structures. Structural-framing materials 
were the first items ignited in 4.2 percent of the fires. Incendiary or suspicious activities were identified 
as the key ignition factor in 20 percent of the fires; failure to dispose of abandoned material (trash) in 19 
percent; and short circuit, ground fault and other electrical failure in 12 percent.

Eating and Drinking Establishments (Restaurants and Bars)3

There was an average of 14,800 fires each year in eating and drinking establishments. Of those, 13,680 
were in one- and two-storey structures and 260 were in structures that were five storeys or more in 
height. Average property losses per fire in the one- and two-storey buildings were $11,200 (USD) and 
$11,500 per fire in the taller structures. There were fewer injuries in the one- and two-storey structures 
than in the buildings five storeys or more in height (16 vs. 23 per 1000 fires). The data indicated that 
3,100 of the fires occurred in buildings of fire-resistive, protected or unprotected construction and 5,190
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were in buildings constructed of wood. Average property losses in the non-combustible buildings were 
$8,400 per fire; $13,700 in the buildings constructed of wood. Again, there were slightly fewer injuries 
in the wood structures than in those of non-combustible construction (14 vs. 19 per 1000 fires). In 70 
percent of the fires in eating and drinking establishments, flame damage did not extend beyond the area 
immediately around the object of origin, and in 83 percent of the fires, flame damage did not extend 
beyond the room of origin. In 46 percent of the fires, smoke damage did not extend beyond the room of 
origin.

Cooking materials (32%), electrical wire or cable insulation (10%), and trash and rubbish (7.4%) were 
the three leading types of material first ignited in fires in these structures. Structural-framing materials 
were the first items ignited in 6.5 percent of the fires. Incendiary or suspicious activities were identified 
as a key ignition factor in 16 percent of the fires; short circuit, ground fault or other electrical failures in 
15 percent, and lack of maintenance in 12 percent.

Stores and Mercantile Properties3

There was an average of 25,150 fires each year in stores and other mercantile properties. Of those, 
23,570 were in one- and two-storey structures and 340 were in structures five storeys or more in height. 
Average property losses per fire in the one- and two-storey buildings were $19,200 (USD) and $23,600 
per fire in the taller structures. Again, there were fewer injuries in the one- and two-storey structures 
than in the buildings five storeys or more in height (18 vs. 26 per 1000 fires). The data indicated that 
7,760 of the fires occurred in buildings of fire-resistive, protected or unprotected construction and 6,730 
were in buildings constructed of wood. Average property losses in the non-combustible buildings were 
$18,600 per fire; $18,900 in the buildings constructed of wood. Again, there were fewer injuries in the 
wood structures than in those of non-combustible construction (13 vs. 25 per 1000 fires). In 63 percent 
of the fires in stores and mercantile properties, flame damage did not extend beyond the area 
immediately around the object of origin, and in 76 percent of the fires, flame damage did not extend 
beyond the room of origin. In 41 percent of the fires, smoke damage did not extend beyond the room of 
origin.

Electrical wire or cable insulation (14%), trash and rubbish (8.8%) and structural-framing materials 
(7.6%) were the three leading types of material first ignited in the fires in these structures. Incendiary or 
suspicious activities were identified as a key ignition factor in 23 percent of the fires; short circuit, 
ground fault or other electrical failures in 21 percent, and failure to dispose of abandoned material 
(trash) in 6.2 percent.

Business and Office Properties3

There was an average of 7,950 fires each year in business and office properties. Of those, 5,320 were in 
one- and two-storey structures and 1,330 were in structures five storeys or more in height. Average 
property losses per fire in the one- and two-storey buildings were $20,200 (USD) and $22,900 per fire 
in the taller structures. Again, there were fewer injuries in the one- and two-storey structures than in the 
buildings five storeys or more in height (10 vs. 30 per 1000 fires). The data indicated that 3,080 of the 
fires occurred in buildings of fire-resistive, protected or unprotected construction and 2,060 were in 
buildings constructed of wood. Average property losses in the non-combustible buildings were $14,800 
per fire; $19,600 in the buildings constructed of wood. Again, there were fewer injuries in the wood 
structures than in those of non-combustible construction (10 vs. 21 per 1000 fires). In 67 percent of the 
fires in business and office properties, flame damage did not extend beyond the area immediately 
around the object of origin, and in 82 percent of the fires, flame damage did not extend beyond the room 
of origin. In 45 percent of the fires, smoke damage did not extend beyond the room of origin.
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Electrical wire or cable insulation (20%), trash and rubbish (12%) and unclassified or unknown 
materials (7.1%) were the three leading types of material first ignited in the fires in these structures. 
Structural-framing materials were the first items ignited in 5.9 percent of the fires. Short circuit, ground 

_ fault or other electrical failures were identified as a key ignition factor in 24 percent of the fires in these 
establishments; incendiary or suspicious activities in 22 percent and failure to dispose of abandoned 
material (trash) in 10 percent.

Religious and Funeral Properties (Churches and Funeral Homes)

There was an average of 2,490 fires each year in religious and funeral properties. Of those, 2,070 were 
in one- and two-storey structures and 40 were in structures five storeys or more in height. Average 
property losses per fire in the one- and two-storey buildings were $21,900 (USD) and $50,000 per fire 
in the taller structures. There were 11 injuries per 1000 fires in the one- and two-storey structures and 
negligible numbers in the taller buildings. The data indicated that 450 of the fires occurred in buildings 
of fire-resistive, protected or unprotected construction and 1,030 were in buildings constructed of wood. 
Average property losses in the non-combustible buildings were $18,200 per fire; $26,500 in the 
buildings constructed of wood. There were slightly more injuries in the wood structures than in those of 
non-combustible construction (13 vs. 11 per 1000 fires). In 59 percent of the fires in religious and 
funeral properties, flame damage did not extend beyond the area immediately around the object of 
origin, and in 74 percent of the fires, flame damage did not extend beyond the room of origin. In 37 
percent of the fires, smoke damage did not extend beyond the rooms of origin.

Electrical wire or cable insulation (12%), structural-framing materials (11%) and trash and rubbish 
(6.8%) were the three leading groups of material first ignited in the fires in these structures. Incendiary 
or suspicious activities were identified as a key ignition factor in 31 percent of the fires in these 
establishments, short circuit, ground fault or other electrical failures in 16 percent and placement of 
combustible materials too close to a heat source in 4.8 percent.

Educational Properties3

There was an average of 9,200 fires each year in educational properties. Of those, 6,150 were in one- 
and two-storey structures and 520 were in structures that were five storeys or more in height. Average 
property losses per fire in the one- and two-storey buildings were $10,000 (USD) and $11,500 per fire 
in the taller structures. On average, there were slightly fewer injuries in the one- and two-storey 
structures than in the buildings five storeys or more in height (20 vs. 21 per 1000 fires). The data 
indicated that 4,810 of the fires occurred in buildings of fire-resistive, protected or unprotected 
construction and 1,420 were in buildings constructed of wood. Average property losses in the non
combustible buildings were $7,300 per fire; $17,300 in the buildings constructed of wood. There were 
slightly fewer injuries in the wood structures than in those of non-combustible construction (20 vs. 22 
per 1000 fires). In 76 percent of the fires in educational properties, flame damage did not extend 
beyond the area immediately around the object of origin; and in 91 percent of the fires, flame damage 
did not extend beyond the room of origin. In 55 percent of the fires, smoke damage did not extend 
beyond the room of origin.

Trash and rubbish (17%), writing material, magazines, newspapers and books (10%), and electrical wire 
or cable insulation (8.4%) were the three leading types of material first ignited in the fires in these 
structures. Structural-framing materials were the first items ignited in 2.8 percent of the fires. 
Incendiary or suspicious activities were identified as a key ignition factor in 54 percent of the fires;

\
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short circuit, ground fault and other electrical failures in 10 percent, and failure to dispose of abandoned 
material (trash) in 5 percent.

General Item Warehouse Properties

There was an average of 2,280 fires each year in general-item warehouse properties. Of those, 2,101 
were in one- and two-storey structures and 90 were in structures that were five storeys or more in 
height. Average property losses per fire in the one- and two-storey buildings were $25,000 (USD) and 
$81,000 per fire in the taller structures. On average, there were 12 injuries per 1000 fires in the one- 
and two-storey structures and negligible numbers of injuries in those buildings five storeys or more in 
height. The data indicated that 710 of the fires occurred in buildings of fire-resistive, protected or 
unprotected construction and 820 were in buildings constructed of wood. Average property losses in the 
non-combustible buildings were $46,500 per fire; $24,100 in the buildings constructed of wood. There 
were fewer injuries in the wood structures than in those of non-combustible construction (8 vs. 18 per 
1000 fires). In 41 percent of the fires in these warehouses, flame damage did not extend beyond the 
area immediately around the object of origin, and in 57 percent of the fires, flame damage did not 
extend beyond the room of origin. In 35 percent of the fires, smoke damage did not extend beyond the 
room of origin.

Trash and rubbish (12%), structural-framing materials (11%) and exterior sidewall cladding (8.2%) 
were the three leading types of materials first ignited in the fires in these structures. Incendiary or 
suspicious activities were identified as a key ignition factor in 36 percent of the fires; short circuit, 
ground fault and other electrical failures in 10 percent, and property too close to open flames in 7.5 /o.

DISCUSSION AND CONCLUSIONS

It is safe to say that there are few if any non-residential wood buildings of combustible construction that 
are five-storeys or taller in height. Consequently, fire losses in those structures can not be attributed to 
wood structural-framing materials, and property losses during fires in those structures should provide a 
reasonable baseline with which to compare property losses in one- and two-storey wood buildings. 
However, the vast majority of eating and drinking establishments, stores and mercantile properties, 
religious and funeral properties, and warehouses are situated in one- and two storey buildings.

Table 3 Compares fire losses in the seven property-classes analyzed by NFPA.
• • 3Table 3 Fire losses in seven property-classes of non-residential buildings

Property-Class Buildings 5-storeys or 
taller in height

Buildings of 
non-combustible 

construction

Wood buildings

$ losses 
per fire

Injuries 
per year

$ losses 
per fire

Injuries 
per year

$ losses 
per fire

Injuries 
per year

Hotels/Motels 4,860 52 4,860 54 13,600 47
Eating & Drinking 11,500 23 8,400 19 13,700 14
Stores & Mercantile 23,600 26 18,600 25 18,900 13
Business & Office 22,900 30 14,800 21 19,600 10
Religious & Funeral 50,000 >0 18,200 11 26,500 13
Educational 11,500 21 7,300 22 17,300 20
G.I. Warehouse 81,000 >0 46,500 18 24,100 8

7 of 9



It must be acknowledged that emergency egress-times for taller buildings are generally longer than 
those for one- and two-storey structures. Therefore, even though the percentage of buildings with active 
fire protection systems (sprinklers) is greater for the taller structures, it is not surprising that generally, 
there were fewer deaths and injuries during fires in one-and two storey non-residential structures than in 
the taller ones. More importantly for this study, in general the annual numbers of injuries during fires in 
the non-residential buildings of wood construction are no greater than those in buildings of non
combustible construction.

On average, property losses per fire in non-residential buildings five-storeys or taller in height were 
significantly greater than those in structures that were only one- or two-storeys in height. Although the 
comparison is somewhat simplistic, these data demonstrate that the average property losses resulting 
from fires in the 22460 buildings of fire-resistive and non-combustible construction were $13,560 
(USD) while those resulting from fires in the 19,530 wood buildings were $17,480, a difference of 28 
percent.

On average there were 46,060 fires each year in structures that had been constructed with at least some 
wood structural framing (total includes fires in buildings o f “ordinary construction). The data suggests 
that structural framing was the first material ignited in 9.7 % of those fires, and that the average property 
loss in each of those fires was $31,500.

Incendiary or suspicious activities were identified as one of the most rampant ignition factors (26 
percent) in fires in all the property-classes of non-residential buildings examined in the NFPA analysis. 
Total losses due to incendiary or suspicious activities in the seven property-classes averaged a 
staggering $504,500,000 (USD) each year. Arson was reported as the cause of more than 25 percent of 
all fires in Canada in 2000.

Although not discussed in significant detail in this paper, an analysis of causal factors reveals that a very 
significant number of the fires in non-residential structures are preventable by proper maintenance and 
repair of equipment and services in the buildings, and by simply following good housekeeping practices. 
Conservatively, 46 percent of all the fires in these seven occupation-classes of non-residential buildings 
and 54 percent of the property damage were attributable to incendiary or suspicious activities, failure to 
properly maintain and repair equipment and services, or failure to follow good housekeeping practices.

Forintek Canada Corp. would like to thank its industry members, Natural Resources Canada (Canadian Forest 
Service), and the Provinces of British Columbia, Alberta, Saskatchewan, Québec, New Brunswick and Nova 
Scotia, and Newfoundland and Labrador for their guidance and financial support for this research.
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Canadian Fm Losses J | j

Pupuhiihn: W ffi/tf'J

Fires: 53,720 (175 /100,000 population)

Property Loss: $1,185,233,793 ($22,060 / fire)

Deaths: 327 (1.06 /100,000 population) 
(6.1 /1000 fires)

Injuries: 2490 (8.1 /100,000 population) 
(46.4/1000 fires)

Üffa' K  & &
■ o  C o r p .  s .,m

Fires: 365 - * 1 7 5  /100,000 population

Deaths: 3.2 —*-1.06 /100,000 population
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HS

P rop erty  C lass ifica tio n N u m b er  

o f  fires

P rop erty  L oss  

$ (CD)

Deaths In ju ries

R es iden tia l 21 ,206 529 ,516 ,309 243 1,676

A ssem b ly 1,656 62 ,799 ,266 2 62

Ins titu tio n a l 462 3 ,697 ,082 7 98

B u sin ess  &  p erson a l se rv ice 588 2 8 ,589 ,904 0 23

M ercan tile 1 ,436 106 ,964 ,702 3 81

S to rage 1 ,314 6 1 ,398 ,857 6 58

S p ec ia l p ro p erties  & 19 ,126 137 ,258 ,370 34 203

tra n s p o rta tio n  e q u ip m e n t

Ind ustria l m a n u fac tu rin g 1 ,385 118 ,093 ,377 0 164

V  F b rin te k
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Property Classification Fires Property Losses 

$ (CD)

Injuries Deaths

Office 197 7,740,521 6 0

Hotels, inns, motels, etc. 304 9,347,037 12 0

Textile & clothing stores 36 2,303,709 3 0

Furniture, appliance and electronics stores 25 1,001,126 1 0

Department & variety stores 84 2,145,807 5 0

Food and beverage stores 191 6,909,405 6 0

Restaurants & bars 393 11,638,816 16 0

Churches 63 6,657,994 6 0

School, college, university 475 5,186,491 8 0

W arehouse/storage: agricu ltura l equipment & 
products; textiles & clothing; food & beverages; wood, 
furniture & paper products; chemicals, plastics & paints; 
metal products, machinery S electrica l appliances; 
petroleum products; and flammable liquids & gases

192 20,293,435 7 1

Forirrtek 
Canada 
Corp. S1121



P ro p erty  C la s s ific a tio n

F ires  p er 100 ,000  p op u la tio n

U S A C anad a

A s s e m b ly  (n o t ed u c a tio n a l) 5.3 3.8

S to re s  and  O ffic e s 8.3 6.6

E d u ca tio n a l 2.5 1.5

S to ra g e  in S tru c tu res 11.7 4.3

In d u s try , u tility , d e fe n s e 5.3 4 .5

P ro p e rty -C la s s

B u ild ing s  o f 

n o n -c o m b u stib le  

con stru c tio n

W o o d  b u ild ings

F ires $ loss  

p er f ire

In ju ries  

p er y e a r

F ires $ loss  

p er fire

In ju ries  

per y e a r

H o te ls /M o te ls  ( 7 ,400 /y r) 2 ,550 4 ,860 54 2 ,2 80 13 ,600 47

E atin g  &  D rin k in g  (14 ,800 /y r) 3,100 8 ,400 19 5 ,1 90 13 ,700 14

S to re s  &  M erc a n tile  (25 ,150 /y r) 7,760 18 ,600 25 6 ,7 30 18 ,900 13

B u s in e s s  &  O ffic e  (7 ,950 /y r) 3 ,080 14 ,800 21 2 ,0 60 19 ,600 10

R e lig io u s  & F u n era l (2 ,490 /yr) 450 18 ,200 11 1 ,030 26 ,500 13

E d u c a tio n a l (9 ,2 0 0 /y r) 4 ,810 7,300 22 1 ,420 17 ,300 20

G .l. W a re h o u s e  (2 ,280 /y r) 710 46 ,500 18 820 24 ,100 8

Buildings of ordinary construction excluded
mm-.i

irrtek
ida

;orp.
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MATERIAL FIRST IGNITED

Hotels & Motels •Linen, bedding, pillows & mattresses • 24%  

•Trash & Rubbish -1 2 %
•Cooking materials -  9%
•Structural framing materials -  4.2%

Eating & Drinking Establishments •Cooking materials -  32%
•Electrical wire & cable insulation -10%  

•Trash & Rubbish -  7.4%
•Structural framing materials -  6.5.2%

Stores & Mercantile Properties •Electrical w ire & cable insulation -14%  

•Trash & Rubbish -  8.8%
•Structural framing materials -  7.6%

Business & Office Properties •Electrical wire & cable insulation - 20% 

•Trash & Rubbish -1 2 %
•Unclassified & unknown materials -  7.1%  
•Structural framing materials -  5.9%

■MR

MATERIAL FIRST IGNITED

Religious & Funeral Properties •Electrical wire & cable insulation -1 2%  
•Structural framing materials -1 1 %  

•Trash & Rubbish -  6.8%

Educational Properties ■Trash & Rubbish -1 7 %
•Writing material, magazines & books - 10%  
•Electrical wire & cable insulation -  8.4%  

•Structural framing materials -  2.8%

General Item W arehouse Properties •Trash & Rubbish -1 2 %
•Structural framing materials -1 1 %  
•Exterior sidewall cladding -  8.2%
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KEY IGNITION FACTORS

Hotels & Motels •Incendiary & suspicious activities -  20%
•Failure to dispose of abandoned material -1 9 %
•Short circuit, ground fault & other electrical failures -1 2 %

Eating & Drinking 
Establishments

•Incendiary & suspicious activities -1 6 %
•Short circuit, ground fault & other electrical failures -1 5 %  

•Lack of maintenance -1 2 %

Stores & Mercantile Properties •Incendiary & suspicious activities -  23%
•Short circuit, ground fault & other electrical failures -  21% 

•Failure to dispose of abandoned material -  6.2%

Business & Office Properties •Short circuit, ground fault & other electrical failures -  24% 
•Incendiary & suspicious activities -  22%
•Failure to dispose of abandoned material -1 0 %

l i p p y * -  t e k ,  m w

KEY IGNITION FACTORS

Religious & Funeral Properties •Incendiary & suspicious activities -  31%
•Short circuit, ground fault & other electrical failures -1 6 %  
•Placement o f materials too close to a heat source -  4.8%

Educational Properties •Incendiary & suspicious activities -  54%
•Short circuit, ground fault & other electrical failures -1 0 %  

•Failure to dispose of abandoned material -  5%

General Item W arehouse 
Properties

•Incendiary & suspicious activities -  36%
•Short circuit, ground fault & other electrical failures -1 0 %  

•Property too close to a fire -  7.5%

|  Forirrtek 
1 Canada 

Corp.



Total number of deaths 215,669

Suicide 3,681

Motor Vehicles Accidents 3,026

Accidental falls 2,622

Accidental poisoning 703

Homicide 440

Accidental drowning 283

Fires & Flames 272

Choking on food or drink 252

Accidents involving boats, ships and water craft 121

Aircraft crashes 73

Railway accidents 47

Accidental electrocution 30

Lightning 6
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V®  p. S-1123

8



Fire Losses in Non-Residential Buildings - Final Report

Appendix II

Fire Losses in Canadian Wood Buildings
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Fires: 53,720 (175 /100,000 population)

Property Loss: $1,185,233,793 ($22,060 / fire)

Deaths: 382 (1.06 /100,000 population)

Injuries: 2490 (8.1 /100,000 population)

Forintek 
Canada

V  Corp. s-ms

Fires: 365 -*1 7 5 /1 0 0 ,0 0 0  population

Deaths: 3.2 — 1.06 /100,000 population

3



P ro p erty  C lass ifica tio n N u m b er  

o f fires

P rop erty  L oss  

$ (C D )

D eath s In ju ries

R e s id en tia l 2 1 ,20 6 5 2 9 ,516 ,309 243 1,676

A s s e m b ly 1,656 6 2 ,799 ,266 2 62

In s titu tio n a l 462 3 ,6 97 ,0 8 2 7 98

B u sin ess  & p erso n a l serv ice 588 2 8 ,58 9 ,9 0 4 0 23

M erc a n tile 1 ,436 1 0 6 ,964 ,702 3 81

S to ra g e 1 ,314 61 ,39 8 ,8 5 7 6 58

S p ec ia l p ro p e rtie s  &  

tra n s p o rta tio n  e q u ip m en t

19 ,126 1 3 7 ,258 ,370 34 203

In d u s tria l m a n u fac tu rin g 1 ,385 1 1 8 ,093 ,377 0 164

Fires: 21,206 (69 /100,000 population)

Property Loss: $529,516,309 ($24,970 / fire)

Deaths: 243 (0.8 /100,000 population)

Injuries: 1,676 (5.4 /100,000 population)

Forintek 
Canada 
Corp. s-1125
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Can

■ SifesfesS

Fires: 122—► 69 /100,000 population

Deaths: 1.6-*0.8 /100,000 population

Injuries: 9.6-* 5.4/100,000 population

Loss: $13,900 —►$25,000 / fire (unadjusted)

" *'*''*: A||
B i F . ..

Occupancy

Number 

of fires

Property Loss 

$ (CD)

Deaths Injuries

1 & 2 Family Dwellings 9,350 2 7 2 ,0 6 6 ,9 2 5 124 778

Apartm ent 3,338 61,343,272 42 451

Hotel, Motel, Inn, Lodge 304 9,347,037 0 12

Mobile Home 638 13,287,751 12 38
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P roperty C lass ifica tion Fires P roperty Losses 

$ (CD)

Injuries Deaths

O ffice 197 7,740,521 6 0

H ote ls , inns, m otels, etc. 304 9,347,037 12 0

T e x tile  &  c lo th ing stores 36 2,303,709 3 0

Furn itu re , appliance and e lectron ics s tores 25 1,001,126 1 0

D epa rtm en t & varie ty  s to res 84 2,145,807 5 0

Food and beverage stores 191 6 ,909,405 6 0

R estauran ts & bars 393 11 ,638,816 16 0

C hurches 63 6,657,994 6 0

S choo l, college, un ive rs ity 475 5,186,491 8 0

WarehOUSe/storage: a g r ic u ltu ra l e q u ip m e n t &  p ro d u c ts ; 

te x t ile s  & c lo th in g ; fo o d  & b e v e ra g e s ; w ood , fu rn itu re  & p a p e r  

p ro d u c ts ; ch em ica ls , p la s tic s  & p a in ts ; m e ta l p ro du c ts , 

m a c h in e ry  & e le c tr ic a l a p p lia n ce s ; p e tro le u m  p ro d u c ts ; a n d  

f la m m a b le  liq u id s  & gase s

192 20 ,293 ,435 7 1
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P ro p erty  C lass ifica tio n

F ires  p er 100,000 p op u la tio n

U SA C an ad a

A s s e m b ly  (n o t ed u ca tio n a l) 5.3 3.8

S to re s  and O ffices 8.3 6.6

E d u ca tio n a l 2.5 1.5

S to ra g e  in S tru ctu res 11.7 4.3

In d u s try , u tility , d e fen se 5.3 4 .5

Property-Class Buildings 5-storeys or 
taller in height

Buildings of 
non-combustible 

construction

Wood buildings

$ losses 
per fire

Injuries 

per year

$ losses 

per fire

Injuries 
per year

$ losses 
per fire

Injuries 
per year

Hotels/Motels 4,860 52 4,860 54 13,600 47

Eating & Drinking 11,500 23 8,400 19 13,700 14

Stores & Mercantile 23,600 26 18,600 25 18,900 13

Business & Office 22,900 30 14,800 21 19,600 10

Religious & Funeral 50,000 > 0 18,200 11 26,500 13

Educational 11,500 21 7,300 22 17,300 20

G.l. W arehouse 81,000 > 0 46,500 18 24,100 8
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S o u rc e N u m b e r L oss D eath s In ju ries
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Total number o f deaths 215,669

Suicide 3,681

Motor Vehicles Accidents 3,026

Accidental falls 2,622

Accidental poisoning 703

Homicide 440

Accidental drowning

C
OCOCM

Fires & Flames 272

Choking on food or drink 252

Accidents involving boats, ships and water craft 121

Aircraft crashes 73

Railway accidents 47

Accidental electrocution 30

Lightning 6
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Structure Fires in Hotels and Motels: 1980-1998

The following analysis examines structure fires (incident type 11) in hotels and motels (fixed property 
use 440-449) during the 19-year period of 1980-1998. During that period, an average of 7,400 reported 
structure fires per year caused an annual average of 46 civilian deaths, 408 civilian fire injuries, and an 
estimated $66.8 million in direct property damage per year.

Annual averages are provided for fires and associated losses for 12 fields in the National Fire Incident 
Reporting System (NFIRS). Fires were rounded to the nearest ten, civilian deaths and injuries were 
rounded to the nearest one, and direct property damage was rounded to the nearest hundred thousand 
dollars. Certain tables show civilian deaths per 1,000 fires, civilian injuries per 1,000 fires and average 
loss per fire. Deaths and injuries per 1,000 fires were rounded to the nearest tenth, and average loss per 
fire was rounded to the nearest hundred. No threshold was used for inclusion in the tables. 
Consequently, some entries round to zero. Unclassified and unknown-type subcategories (such as 
unclassified and unknown-type misuse of heat (ignition factors 39 and 30, respectively) were grouped 
together, as were incendiary and suspicious.

The NFIRS coding manual may be downloaded from http://www.usfa.fema.gov/inside-usfa/nfirslO.cfrn. 
For your convenience, the code numbers have been included in all tables except for time of day.

The tables in the analysis are listed below.

1. Number of stories
2. Type of construction
3. Form of material first ignited
4. Type of material first ignited
5. Ignition factor
6. Form of heat of ignition
7. Equipment involved in ignition
8. Extent of flame damage
9. Extent of smoke damage
10. Level of fire origin
11. Day of week
12. Time of day (in three hour blocks)

3
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Table 1.
Structure Fires in Hotels and Motels 

by Number of Stories 
1980-1998 Annual Averages

Direct Civilian Civilian Average

Code Number of Stories Fires
Civilian
Deaths

Civilian
Injuries

Property Damage 
(in Millions)

Deaths per 
1,000 fires

Injuries per 
1,000 fires

$ Loss 
per Fire

1 1 story 1,540 (20.9%) 11 (23.7%) 64 (15.7%) $10.8 (16.1%) 7.0 41.6 $7,000
2 2 stories 2,170. (29.3%) 13 (27.9%) 106 (26.0%) $30.2 (45.1%) 5.9 48.9 $13,900
3 3-4 stories 1,550 (21.0%) 17 (37.6%) 125 (30.7%) $15.5 (23.1%) 11.0 80.5 $10,000

4 5-6 stories 620 (8.4%) 2 (3.7%) 32 (7.9%) $2.9 (4.3%) 2.7 51.8 $4,700
5 7-12 stories 790 (10.7%) 2 (4.7%) 46 (11.4%) $5.3 (7.9%) 2.7 59.0 $6,700
6 13-24 stories 460 (6.2%) 1 (1.6%) 22 (5.5%) $1.4 • (2.1%) 1.6 48.6 $3,100
7 25-49 stories 210 (2.8%) 0 (0.8%) 7 : (1.6%) $0.7 (1.1%) 1.7 31.5 $3,500
8 50 stories or more 60 (0.8%) 0 (0.0%) 5 (1.3%) $0.1 (0.1%) 0.0 89.5 $1,200

Total 7,400 (100.0%) 46 (100.0%) 408 (100.0%) $66.8 (100.0%) 6.2 55.1 $9,000

Note: These are fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or state agencies or industrial fire brigades. Fires are 
rounded to the nearest ten, civilian deaths and civilian injuries are expressed to the nearest one, property damage is rounded to the nearest hundred thousand dollars, 
deaths and injuries per 1,000 fires are expressed to the nearest tenth, and average loss per fire is rounded to the nearest hundred. Sums may not equal totals due to 
rounding errors. Property damage figures have not been adjusted for inflation. Fires in which the number of stories was unknown or not reported have been allocated 
proportionally among fires with known number of stories.

Source: National estimates based on NFIRS and NFPA survey.
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Table 2.
Structure Fires in Hotels and Motels 

by Construction Type 
1980-1998 Annual Averages

Direct Civilian Civilian Average
Civilian Civilian Property Damage Deaths per Injuries per $ Loss

Code Construction Type Fires Deaths Injuries (in Millions) 1,000 fires 1,000 fires per Fire

1 Fire resistive 1,550 (21.0%) 5 (11.9%) 83 (20.2%) $7.1 (10.7%) 3.5 53.1 $4,600

2 Heavy timber 110 (1.4%) 2 (3.4%) 4 (0.9%) $1.5 (2.2%) 14.3 34.1 $13,800

3 Protected noncombustible 730 (9.9%) 2 (3.4%) 40 (9.7%) $4.0 (6.0%) 2.1 54.1 $5,400

4 Unprotected noncombustible 270 (3.6%) 1 (2.4%) 14 (3.4%) $1.3 (2.0%) 4.2 52.3 $5,000

5 Protected ordinary 1,490 (20.2%) 11 (24.0%) 94 (23.1%) $10.8 (16.1%) 7.3 63.1 $7,200

6 Unprotected ordinary 1,040 (14.0%) 6 (12.7%) 67 (16.4%) $11.7 (17.5%) 5.6 64.4 $11,300

7 Protected wood frame 1,020 (13.7%) 7 (15.1%) 57 (14.0%) $10.5 (15.7%) 6.8 56.2 $10,300

8 Unprotected wood frame 1,150 (15.6%) 12 (25.8%) 46 (11.3%) $19.0 (28.4%) 10.2 40.0 $16,400

9 Unclassified construction 
type

40 (0.5%) 1 (1.4%) 4 (1.0%) $1.0 (1.5%) 15.5 96.8 $24,900

Total 7,400 (100.0%) 46 (100.0%) 408 (100.0%) $66.8 (100.0%) 6.2 55.1 $9,000

Note: These are fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or state agencies or industrial fire brigades. Fires are 
rounded to the nearest ten, civilian deaths and civilian injuries are expressed to the nearest one, property damage is rounded to the nearest hundred thousand dollars, 
deaths and injuries per 1,000 fires are expressed to the nearest tenth, and average loss per fire is rounded to the nearest hundred. Sums may not equal totals due to 
rounding errors. Property damage figures have not been adjusted for inflation. Fires in which the construction type was unknown or not reported have been allocated 
proportionally among fires with known construction type.

Source: National estimates based on NFIRS and NFPA survey.
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Table 3.
Structure Fires in Hotels and Motels 

by Form of Material First Ignited 
1980-1998 Annual Averages

Direct
Civilian Civilian Property Damage

Code Form of Material Fires Deaths Injuries (in Millions)
31,32 Mattress, pillow or bedding 1,430 (19.3%) 18 (38.9%) 127 (31.3%) $9.7 (14.4%)

75 Rubbish, trash or waste 870 (11.7%) 1 (2.2%) 24 (5.8%) $3.1 (4.6%)

76 Cooking material 660 (9.0%) 0 (0.3%) 19 (4.8%) $1.5 (2.2%)

61 Electrical wire or cable 560 (7.6%) 1 (1.2%) 26 (6.4%) $4.2 (6.3%)

insulation
(2.1%)

33 Linen other than bedding 390 (5.2%) 0 (0.0%) 17 (4.2%) $1.4

99, 90 Unclassified or unknown - 320 (4.3%) 1 (2.9%) 13 (3.1%) $2.6 (3.8%)

type other material
$10.3 (15.4%)

17 Structural member or 310 (4.2%) 2 (3.9%) 14 (3.5%)
framing

$2.0 (3.0%)
21 Upholstered furniture 230 (3.1%) 7 (14.6%) 26 (6.5%)

34 Wearing apparel not on a 200 (2.6%) 1 (2.5%) 10 (2.4%) $0.8 (1.2%)

14
person

Floor covering or surface 170 (2.3%) 2 (3.5%) 9 (2.3%) $2.2 (3.3%)

15 Interior wall covering 170 (2.2%) 2 (3.7%) 13 (3.2%) $2.6 (4.0%)

44 Magazine, newspaper or 160 (2.1%) 1 (1.2%) 5 (1.3%) $0.6 (1.0%)

writing paper
- $0.4J (0.5%)

81 Dust, fiber or lint 160 (2.1%) 0 (0.0%) 2 (0.4%)

65 Fuel 140 (1.9%) 2 (4.2%) 17 (4.1%) $2.1 (3.1%)

12 Exterior sidewall covering 130 (1.7%) 0 (0.0%) 1 (0.3%) $1.9 (2.8%)

or finish
$0.6 (0.9%)

51 Box, carton or bag 110 (1.5%) 0 (0.0%) 3 (0.8%)

97 Multiple forms of material 110 (1.5%) 1 (2.3%) 11 (2.7%) $4.4 (6.6%)

36 Curtain, blind, drapery or 110 (1.4%) 0 (0.7%) 8 (1.8%) $0.7 (1.0%)

86
tapestry

Accelerant or gas or liquid 100 (1.3%) 2 (4.8%) 15 (3.7%) $2.0 (2.9%)

in or from pipe or 
container

(1.9%)
11 Exterior roof covering or 90 (1.2%) 0 (0.0%) 1 (0.2%) $1.3

finish
(2.4%)

18 Thermal or acoustical 80 (1.1%) 0 (0.0%) 1 (0.3%) $1.6

insulation
(0.8%)

58 Cleaning supplies 80 (1.1%) 0 (0.0%) 3 (0.7%) $0.5

25 Appliance housing or casing 60 (0.9%) 0 (0.7%) 2 (0.4%) $0.3 (0.4%)

39, 30 Unclassified or unknown - 60 (0.8%) 0 (0.4%) 3 (0.6%) $0.3 (0.5%)

type soft goods or 
wearing apparel
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Table 3.
Structure Fires in Hotels and Motels 

by Form of Material First Ignited 
1980-1998 Annual Averages (Continued)

Direct
Civilian Civilian Property Damage

Code Form of Material Fires Deaths Injuries (in Millions)

23 Cabinetry 60 (0.8%) 0 (0.0%) 2 (0.6%) $0.6 (0.9%)

19, 10 Unclassified or unknown - 50 (0.7%) l (1.5%) 2 (0.4%) $4.9 (7.4%)

type structural

29, 20
component or finish 

Unclassified or unknown - 50 (0.7%) l (1.5%) 5 (1.3%) $0.4 (0.6%)

13
type furniture 

Exterior trim 50 (0.7%) 0 (0.7%) 2 (0.5%) $0.7 (1.0%)

59, 50 Unclassified or unknown - 40 (0.6%) 0 (0.0%) 2 (0.4%) $0.2 (0.3%)

type supplies or stock 
Unclassified or unknown - 40 (0.5%) 0 (0.0%) 2 (0.5%) $0.2 (0.3%)

69, 60
type power transfer

16
equipment or fuel 

Ceiling covering or surface 40 (0.5%) 0 (0.0%) 1 (0.4%) $0.5 (0.8%)

74 Growing or living form 30 (0.4%) 0 (0.0%) 2 (0.6%) $0.6 (0.9%)

62 Transformer 30 (0.4%) 0 (0.0%) 1 (0.2%) $0.1 (0.1%)

87 Rolled material 30 (0.4%) 0 (0.0%) 1 (0.2%) $0.1 (0.1%)

42 Decoration for special event 30 (0.4%) 0 (0.0%) 1 (0.2%) $0.1 (0.2%)

49,40 Unclassified or unknown - 30 (0.4%) 0 (0.0%) 1 (0.1%) $0.0 (0.1%)

type decoration or 
recreational material

$0.0 (0.0%)
52 Basket or barrel 20 (0.3%) 0 ' (0.0%) 0 (0.1%)

71 Agricultural product 20 (0.3%) 0 (0.0%) 1 (0.3%) $0.3 (0.4%)

98 Not applicable 20 (0.3%) 0 (0.0%) 0 (0.1%) $0.0 (0.0%)

63 Conveyor belt, drive belt or 20 (0.3%) 1 (1.3%) 0 (0.1%) $0.1 ' (0.1%)

43
V-belt

Book 10 (0.2%) 0 (0.0%) 0 (0.0%) $0.1 (0.2%)

35 Wearing apparel on a 10 (0.2%) 2 (4.7%) 4 (1.1%) $0.0 (0.1%)

83
person

Atomized or vaporized 10 (0.2%) 0 (0.0%) 3 (0.8%) $0.1 (0.2%)

37
liquid

Goods not made up 10 (0.2%) 0 (0.0%) 1 (0.2%) $0.0 (0.1%)

55 Packing or wrapping 10 (0.2%) 1 (2.2%) 0 (0.0%) $0.3 (0.4%)

material
$0.0 (0.0%)

46 Awning or canopy 10 (0.1%) 0 (0.0%) 0 (0.0%)

72 Fence or pole 10 (0.1%). 0 (0.0%) 1 (0.3%) $0.0 (0.0%)
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Table 3.
Structure Fires iu Hotels and Motels 

by Form of Material First Ignited 
1980-1998 Annual Averages (Continued)

C o d e F o r m  o f  M a t e r ia l F ir e s

77 Sign 10 (0.1%)

84 Chips 10 (0.1%)

57 Bulk storage 10 (0.1%)

22 Non-upholstered furniture 10 (0.1%)

45 Toy or game 0 (0.1%)

82 Pyrotechnics or explosives 0 (0.1%)

38 Luggage 0 (0.1%)

88 Adhesive 0 (0.1%)

73 Fertilizer 0 (0.0%)

47 Tarpaulin or tent 0 (0.0%)

41 Christmas tree 0 (0.0%)

54 Rope, cord, twine or yam 0 (0.0%)

85 Palletized material 0 (0.0%)

24 Ironing board 0 ' (0.0%)

53' Pallet or skid (not in use) 0 (0.0%)

56 Bale storage 0 (0.0%)

64 Tire 0 (0.0%)

89 Unclassified special 
material

0 (0.0%)

Total 7,400 (100.0%)

Direct
Civilian Civilian Property Damage
Deaths Injuries (in Millions)

0 (0.0%) 0 (0.0%) $0.0 (0.0%)
0 (0.0%) 0 (0.1%) $0.0 (0.0%)
0 (0.0%) 0 (0.0%) $0.1 (0.1%)
0 (0.0%) 0 (0.0%) $0.1 (0.1%)
0 (0.0%) 0 (0.0%) $0.0 (0.0%)
0 (0.0%) 1 (0.1%) $0.0 (0.1%)
0 (0.0%) 0 (0.0%) $0.0 (0.0%)
0 (0.0%) 0 (0.1%) $0.0 (0.0%)
0 (0.0%) 0 (0.0%) $0.0 (0.0%)
0 (0.0%) 0 (0.0%) $0.0 (0.0%)
0 (0.0%) 0 (0.1%) $0.0 (0.1%)
0 (0.0%) 0 (0.0%) $0.1 (0.1%)
0 (0.0%) 0 (0.0%) $0.0 (0.0%)
0 (0.0%) 0 (0.0%) $0.1 (0.1%)
0 (0.0%) 0 • (0.0%) $0.0 (0.1%)
0 (0.0%) 0 (0.0%) $0.0 (0.0%)
0 (0.0%) 0 (0.0%) $0.0 (0.0%)
0 (0.0%) 0 (0.0%) $0.0 (0.0%)

46 (100.0%) 408 (100.0%) $66.8 (100.0%)

Note: These are fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or state 
agencies or industrial fire brigades. Fires are rounded to the nearest ten, civilian deaths and civilian injuries are expressed to 
the nearest one and property damage is rounded to the nearest hundred thousand dollars. Sums may not equal totals due to 
rounding errors. Property damage figures have not been adjusted for inflation. Fires in which the form of material first 
ignited was unknown or not reported have been allocated proportionally among fires with known form of material first 
ignited. Fires with codes that lacked definitions were grouped with unclassified or unknown-type other materials.

Source: National estimates based on NFIRS and NFPA survey.
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Table 4.
Structure Fires iu Hotels and Motels 

by Type of Material First Ignited 
1980-1998 Annual Averages

Code Type of Material Fires
Civilian
Deaths

Direct
Civilian Property Damage 
Injuries (in Millions)

72 Cotton or rayon fabric or 1,670 (22.6%) 16 (34.7%) 117 (28.8%) $7.9 (11.8%)

67
finished goods 

Untreated or uncoated paper 830 (11.2%) 1 (1.6%) 24 (5.8%) $3.6 (5.4%)

63 Sawn wood 630 (8.5%) 5 (11.1%) 25 (6.0%) $18.9 (28.3%)

71 Manufactured fabric, fiber or 620 (8.4%) 7 (15.4%) 52 (12.9%) $6.0 (9.0%)

31
finished goods 

Fat or grease (food) 510 (6.9%) 0 (0.8%) 16 (3.9%) $1.5 (2.2%)

49,40 Unclassified or unknown - 430 (5.8%) 1 (1.9%) 22 (5.4%) $2.2 (3.3%)

99
type plastic 

Unclassified 300

s

(4.0%) 1 (1.2%) 8 (2.1%) $2.5 (3.7%)

79, 70 Unclassified or unknown - 250 (3.3%) 3 (7.4%) 20 (5.0%) $1.7 (2.6%)

69,60
type fabric, text ile or fur 

Unclassified or unknown - 220 (3.0%) 1 (1.8%) 6 (1.5%) $2.0 (3.0%)

57
type wood or paper 

Food or starch 170 (2.3%) 0 (0.0%) 3 (0.8%) $0.3 (0.4%)

51 Rubber 160 (2.2%) 0 (0.4%) 9 (2.1%) $0.8 (1.2%)

34 Adhesive, resin or tar 150 (2.1%) 0 (0.0%) 2 (0.4%) $0.2 (0.3%)

43 Polyvinyl 150 (2.0%) 1 (2.1%) 7 (1.8%) $1.7 (2.5%)

97 Multiple types of material 140 (1.9%) 2 (4.3%) 12 (2.8%) $4.7 (7.0%)

65
ignited

Hardboard or plywood 100 (1.3%) 0 (0.4%) 2 (0.5%) $1.7 (2.5%)

11 Natural gas 90 (1.2%) 1 (2.5%) 11 (2.8%) $0.8 (1.2%)

68 Cardboard 90 (1.2%) 0 (0.0%) 3 (0.6%) $0.5 (0.7%)

23 Gasoline 60 (0.8%) 2 (3.4%) 11 (2.7%) $1.0 (1.5%)

66 Fiberboard or wood pulp 50 (0.7%) 0 (0.0%) 0 (0.1%) $0.5 (0.8%)

29, 20 Unclassified or unknown - 50 (0.7%) 1 (1.4%) 7 (1.7%) $1.1 (1.6%)

41

type flammable or 
combustible liquid 

Polyurethane 50 (0.7%) 1 (1.7%) 3 (0.7%) $0.4 (0.6%)

55' Grain or natural fiber 50 (0.6%) 0 (0.3%) 1 (0.3%) $0.2 (0.3%)

27 Class IIIB combustible liquid 40 (0.6%) 0 (0.0%) 3 (0.6%) $0.2 (0.4%)

59, 50 Unclassified or unknown - 40 (0.6%) 0 (0.0%) 1 (0.3%) $0.1 (0.1%)

54
type natural product 

Grass, leaves, hay or straw 40 (0.5%) 0 (0.0%) 3 (0.7%) $0.9 (1.4%)
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Table 4.
Structure Fires in Hotels and Motels 

by Type of Material First Ignited 
1980-1998 Annual Averages (Continued)

Direct
Civilian Civilian Property Damage

Code Type of Material Fires Deaths Injuries (in Millions)

73 Wool or wool blend fabric or 30 (0.5%) 0 (0.6%) 1 (0.3%) $0.1 (U.iyol

45
finished goods 

Polyester 30 (0.4%) 0 (0.9%) 1 (0.3%) $0.1 (0.2%)

25 Class II combustible liquid 30 (0.4%) 0 (0.8%) 1 (0.1%) $0.8 (1.2%)

85 Oily rags 30 (0.4%) 0 (0.0%) 0 (0.1%) $0.2 (0.3%)

98 Not applicable 30 (0.4%) 0 (0.0%) 4 (1.0%) $0.1 (0.2%)

83 Treated and/or coated paper 30 (0.4%) 1 (1.8%) 1 (0.2%) $0.6 (0.9%)

32 Grease (nonfood) 20 (0.3%) 0 (0.0%) 2 (0.5%) $0.1 (0.1%)

14 LP-gas 20 (0.3%) 0 (0.6%) 6 (1.4%) $1.0 (1.5%)

42 Polystyrene 20 (0.3%) 0 (0.4%) 1 (0.3%) $0.1 (0.1%)

64 Wood shavings 20 (0.2%) 0 (0.0%) 0 (0.1%) $0.1 (0.1%)

62 Felled but unsawn wood 20 (0.2%) 0 (0.4%) 0 (0.0%) $0.2 (0.2%)

44 Polyacrylic 20 (0.2%) 0 (0.0%) 2 (0.4%) $0.2 (0.2%)

58 Tobacco 20 (0.2%) 0 (0.6%) 2 (0.5%) $0.1 (0.1%)

22 Class IB flammable liquid 20 (0.2%) 0 (0.0%) 3 (0.8%) $0.1 (0.2%)

35 Applied paint or varnish 10 (0.2%) 0 (0.0%) 1 (0.2%) $0.0 (0.0%)

86 Asphalt treated material 10 (0.2%) 0 (0.0%) 0 (0.0%) $0.2 (0.3%)

21 Class IA flammable liquid 10 (0.2%) 0 (0.8%) 2 (0.5%) $0.1 (0.1%)

61 Growing wood 10 (0.2%) 0 (0.0%) 0 (0.1%) $0.0 (0.1%)

24 Class IC flammable liquid 10 (0.1%) 0 (0.4%) 2 (0.6%) $0.3 (0.4%)

12 LP-city gas 10 (0.1%) 0 (0.0%) 1 (0.1%) $0.2 (0.3%)

39,30 Unclassified or unknown - 10 (0.1%) 0 (0.0%) 0 (0.1%) $0.1 (0.2%)

type volatile solid or 
chemical (0.0%)

84 Waterproof canvas 10 (0.1%) 0 (0.0%) 0 (0.0%) $0.0

89,80 Unclassified or unknown - 10 (0.1%) 0 (0.0%) 0 (0.1%) $0.1 (0.1%)

type material compounded

46
with oil 

Polyolefin 10 (0.1%) 0 (0.0%) 2 (0.4%) $0.2 (0.2%)

37 Solid chemical 10 (0.1%) 0 (0.0%) 1 (0.3%) $0.0 (0.1%)

33- Polish 10 (0.1%) 0 (0.0%) 0 (0.1%) $0.1 (0.1%)
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Table 4.
Structure Fires in Hotels and Motels 

by Type of Material First Ignited 
1980-1998 Annual Averages (Continued)

C o d e T y p e  o f  M a t e r ia l

36 Combustible metal

56 Coal, coke, briquette or peat

26 Class IIIA combustible liquid

1 9 ,10 Unclassified or unknown - 
type gas

74 Fur, silk or other fabric or 
finished goods

16 Acetylene

75 Wig

17 Specialty gas othér than 
anesthetic

76 Human hair

81 Linoleum

13 Manufactured gas

53 Leather

52 Cork

15 Anesthetic gas

82 Oil cloth

38 Radioactive material 

Total

F ir e s

C iv i l i a n
D e a t h s

10 (0.1% ) 0 (09% )

10 (0.1% ) 0 (0.0%)

10 (0.1% ) 0 (0.0%)

10 (0.1% ) 0 (0.0%)

10 (0.1% ) 0 (0.0%)

0 (0.1% ) 0 (0.0%)

0 (0.0% ) 0 (0.0%)

0 (0.0% ) 0 (0.4%)

0 (0.0% ) 0 (0.0%)

0 (0.0% ) 0 (0.0%)

0 (0.0% ) 0 - (0.0%)

0 (0.0% ) 0 (0.0%)

0 (0.0% ) 0 (0.0%)

0 (0.0% ) 0 (0.0%)

0 (0.0% ) 0 (0.0%)

0 (0.0% ) 0 (0.0%)

7,400 (100.0% ) 46 (100.0%)

Direct
Civilian Property Damage
Injuries
0 (0.1%)

(in Millions)
$0.0 (0.0% )

0 (0.0%) $0.0 (0.0% )

0 (0.1%) $0.1 (0.1% )

0 (0.1%) $0.1 (0.1% )

0 (0.1%) $0.1 (0.1% )

0 (0.0%) $0.1 (0.2% )

0 (0.0%) $0.0 (0.0% )

0 (0.1%) $0.0 (0.0% )

0 (0.1%) $0.0 (0.0% )

0 (0.1%) $0.0 (0.0% )

1 (0.2%) $0.0 (0.0% )

0 (0.0%) $0.0 (0.0% )

0 (0.0%) $0.0 (0.0% )

0 (0.1%) $0.0 (0.0% )

1 (0.2%) $0.0 (0.0% )

0 (0.0%) $0.0 (0.0% )

408 (100.0%) $66.8 (100.0%)

Note- These are fires reported to Ü.S. municipal fire departments and so exclude fires reported only to Federal or state 
agencies or industrial fire brigades. Fires are rounded to the nearest ten, civilian deaths and civilian mjur.es: a r e to 
the nearest one and property damage is rounded to the nearest hundred thousand dollars. Sums may no.equaltotalsdue
rounding errors. Property damage figures have not been adjusted for inflation. Fires in which the type of materia
ignited was unknown or not reported have been allocated proportionally among fires with known type of materia irs 
ignited. Fires with codes that lacked definitions were grouped with unclassified or unknown-type other materials.

Source: National estimates based on NFIRS and NFPA survey.
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Table 5.
Structure Fires in Hotels and Motels 

by Ignition Factor 
1980-1998 Annual Averages

Code Ignition Factor
11-22 Incendiary or suspicious

31 Abandoned material

54 Short circuit or ground fault

73 Unattended

46 Combustible too close to heat

56 Lack of maintenance

33 Falling asleep

55 Electrical failure other than 
short circuit or ground fault

51 Part failure, leak or break

39, 40 Unclassified or unknown -type 
misuse of heat

79,70 Unclassified or unknown -type 
operational deficiency

59, 50 Unclassified or unknown-type 
mechanical failure or 
malfunction

35 Cutting or welding too close

99 Unclassified ignition factor

36, 48 Child playing

49,40 Unclassified or unknown-type 
misuse of material ignited

52 Automatic control failure

75 Spontaneous heating

65 Property too close

74 Overloaded

72 Unintentionally turned on or 
not turned off

34 Inadequate control of open fire

37 Unconscious, mental or 
physical impairment or drug 
or alcohol stupor

63 Installed close to combustibles

92 Rekindled from a previous fire

47 Improper storage

Civilian
Fires Deaths

1,520 (20.5%) 13 (27.7%)

1,410 (19.1%) 12 (26.4%).

610 (8.3%) 1 (3.1%)

440 (5.9%) 1 (1.9%)

370 (5.0%) 3 (5.7%)

340 (4.6%) 0 (0.0%)

320 (4.3%) 6 (12.3%)

260 (3.5%) 1 (1.2%)

250 (3.4%) 1 (2.6%)

230 (3.1%) 3 (6.3%)

170 (2.3%) 0 (0.0%)

140 (1.9%) 0 (0.0%)

130 (1.7%) 0 (0.4%)

100 (1.4%) 1 (2.5%)

100 (1.4%) 1 (2.0%)

90 (1.2%) 0 (0.7%)

90 (1.2%) 0 (0.0%)

80 (1.1%) 0 (0.0%)

70 (1.0%) 0 (0.0%)

70 (0.9%) 0 (0.0%)

’ 60 (0.9%) 0 (0.0%)

60 (0.8%) 0 (0.0%)

50 (0.7%) 1 (3.0%)

50 (0.7%) 0 (0.0%)

40 (0.6%) 0 (0.0%)

40 (0.6%) 0 (0.0%)

Direct
Civilian Property Damage 
Injuries (in Millions)
108 (26.4%) $19.4 (29.0%)

73 (17.9%) $5.6 (8.4%)

27 (6.7%) $6.9 (10.3%)

16 (3.9%) $1.2 (1.8%)

16 (4.0%) $2.8 (4.1%)

7 (1.8%) $1.7 (2.6%)

32 (7.9%) $1.3 (1.9%)

14 (3.3%) $3.9 (5.8%)

15 (3.7%) $3.1 (4.6%)

15 (3.6%) $1.3 (1.9%)

8 (2.0%) $0.8 (1.2%)

10 (2.5%) $4.9 (7.3%)

4 (1.0%) $2.2 (3.2%)

5 (1.3%) $1.7 (2.6%)

8 (2.0%) $0.7 (1.0%)

4 (1.1%) $0.3 (0.4%)

2 (0.4%) $0.4 (0.7%)

2 (0.5%) $0.4 (0.5%)

1 (0.3%) $1.4 (2.2%)

4 (0.9%) $0.6 (1.0%)

4 (0.9%) $0.5 (0.7%)

5 (1.1%) $0.6 (0.9%)

7 (1.8%) $0.4 (0.6%)

1 (0.3%) $0.6 (0.9%)

0 (0.0%) $0.3 - (0.4%)

2 (0.5%) $0.3 (0.5%)
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Table 5.
Structure Fires in Hotels and Motels 

by Ignition Factor
1980-1998 Annual Averages (Continued)

Code Ignition Factor Fires
Civilian
Deaths

Direct
Civilian Property Damage 
Injuries (in Millions)

41 Fuel spilled or unintentionally 40 (0.5%) 0 (0.5%) 3 (0.8%) $0.2 ((j.Zvo)

42
released

Improper fueling technique 30 (0.4%) 0 (0.8%) 3 (0.6%) $0.1 (0.2%)

76 Improper start-up or shutdown 30 (0.4%) 0 (0.0%) 1 (0.2%) $0.1 (0.1%)

84
procedure

Lightning 20 (0.3%) 0 (0.0%) 0 (0.0%) $0.3 (0.5%)

64 Other installation deficiency 20 (0.3%) 0 (0.0%) 1 (0.3%) $0.7 (1.0%)

62 Construction deficiency 20 (0.3%) 0 (0.0%) 0 (0.1%) $0.7 (1.0%)

69,60 Unclassified or unknown -type 20 (0.2%) 0 (0.3%) 1 (0.3%) $0.5 (0.7%)

71

design or construction 
deficiency

Collision, overturn or knock 20 (0.2%) 1 (1.4%) 2 (0.4%) $0.1 (0.1%)

44
down

Washing parts, cleaning, 20 (0.2%) ■ 0 (0.8%) 3 (0.7%) $0.2 (0.3%)

45
refinishing or painting 

Improper container 10 (0.2%) 0 (0.0%) 1 (0.2%) $0.0 (0.1%)

53 Manual control failure 10 (0,2%) 0 (0.0%) 1 (0.2%) $0.1 (0.1%)

32 Thawing 10 (0.2%) 0 (0.4%) 0 (0.1%) $0.4 (0.7%)

57 Backfire 10 (0.2%) 0 (0.0%) 0 (0.0%) $0.0 (0.0%)

89, 80 Unclassified or unknown -type 10 (0.1%) 0 (0.0%) 0 (0.0%) $0.2 (0.3%)

61
natural condition 

Design deficiency 10 (0.1%) 0 (0.0%) 0 (0.0%) $0.0 (0.1%)

43 Flammable liquid used to 10 (0.1%) 0 (0.0%) 1 (0.3%) $0.0 (0.0%)

81
kindle fire 

High wind 10 (0.1%) 0 (0.0%) 0 (0.0%) $0.0 (0.0%)

91 Animal 0 (0.0%) 0 (0.0%) 0 (0.0%) $0.0 (0.0%)

83 High water including floods 0 (0.0%) 0 (0.0%) 0 (0.0%) $0.0 (0.0%)

Total 7,400 (100.0%) 46 (100.0%) 408 (100.0%) $66.8 (100.0%)

Note: These are fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or state 
agencies or industrial fire brigades. Fires are rounded to the nearest ten, civilian deaths and civilian injuries are expressed to 
the nearest one and property damage is rounded to the nearest hundred thousand dollars. Sums may not equal totals due to 
rounding errors. Property damage figures have not been adjusted for inflation. Fires in which the ignition factor was 
unknown or not reported have been allocated proportionally among fires with known ignition factor.

Source: National estimates based on NFIRS andNFPA survey.
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Table 6.
Structure Fires in Hotels and Motels 

by Form of Heat of Ignition 
1980-1998 Annual Averages

Code Form of Heat of Ignition
31 Cigarette

12 Heat from gas-fueled equipment

45 Match

56 Heat from properly operating 
electrical equipment

24 Unspecified short circuit arc

49,40 Heat from unclassified or
unknown-type open flame or 
spark

23 Short circuit arc from defective 
or worn insulation

27 Heat from overloaded equipment

29, 20 Unclassified or unknown -type 
electrical equipment arc or 
overload

39, 30 Heat from unclassified or 
unknown-type smoking 
material

16 Heat from solid-fueled 
equipment

59, 50 Heat from unclassified or 
unknown-type hot object

57 Heat from improperly operating 
electrical equipment

46 Lighter

11 Spark, ember or flame escaping 
from gas-fueled equipment

22 Short circuit arc from 
mechanical damage

72 Spontaneous ignition or 
chemical reaction

99 Unclassified .form of heat

44 Candle

14 Heat from liquid-fueled 
equipment

54 Electric lamp

15 Spark, ember of flame escaping 
from solid-fueled equipment

Direct

Fires
Civilian
Deaths

Civilian Property Damage 
Injuries (in Millions)

1,680 (22.7%) 21 (46.5%) 116 (28.5%) $7.5 (11.2%)

740 (10.0%) 1 (3.0%) 35 (8.5%) $4.6 (7.0%)

700 (9.4%) 6 (13.8%) 37 (9.1%) $4.9 (7.3%)

610 (8.3%) 2 (4.1%) 27 (6.7%) $3.2 (4.8%)

460 (6.3%) 0 (0.8%) 22 (5.4%) $5.4 (8.1%)

320 (4.3%) 4 (8.7%) 22 (5.4%) $4.7 (7.1%)

210 (2.9%) ' 1 (1.4%) 11 (2.6%) $2.5 (3.7%)

200 (2.8%) 0 (1.0%) 8 (1.9%) $2.6 (3.9%)

200 (2.7%) 1 (1.9%) 13 (3.2%) $2.8 (4.2%)

160 (2.2%) 2 (4.1%) 12 (2.9%) $1.0 (1.4%)

150 (2.1%) 0 (0.0%) 2 (0.4%) $0.9 (1.4%)

130 (1.8%) 1 (1.4%) 8 (1.9%) $0.9 (1.3%)

120 (1.7%) 0 (1.0%) 10 (2.5%) $1.8 (2.6%)

120 (1.6%) 1 (2.5%) 15 (3.7%) $1.2 (1.7%)

100 (1.4%) 0 (0.5%) 6 (1.5%) $0.7 (1.0%)

100 (1.3%) 0 (0.0%) 5 (1.2%) $0.9 (1.4%)

90 (1.2%) 0 (0.0%) 3 (0.6%) $0.4 (0.7%)

80 (1.1%) 1 (1.9%) 5 (1.2%) $2.6 (3.9%)

80 (1.1%) 0 (1.0%) 6 (1.4%) $0.6 (0.8%)

80 (1.1%) 0 (0.0%) 4 (0.9%) $0.6 (0.8%)

70 (1.0%) 0 (0.0%) 4 (0.9%) $0.7 (1.1%)

70 (1.0%) 1 (2.5%) 2 (0.4%) $0.2 (0.2%)
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Table 6.
Structure Fires in Hotels and Motels 

by Form of Heat of Ignition 
1980-1998 Annual Averages (Continued)

Direct
Civilian Civilian Property Damage

Code Form of Heat of Ignition Fires Deaths Injuries (in Millions)

43 Torch, not cutting or welding 70 (1.0%) 0 (0.0%) 1 (0.3%) $1.9 (2.9%)

53 Hot ember or ash 70 (0.9%) 0 (1.0%) 1 (0.2%) $0.8 (1.2%)

47 Open fire 60 (0.9%) 0 (0.3%) 3 (0.7%) $0.3 (0.5%)

81 Heat from direct flame or 60 (0.9%) 0 (0.0%) 1 (0.2%) $1.1 (1.7%)

convection current
$0.7 (1.0%)

25 Arc from faulty contact 60 (0.8%) 0 (1.0%) 3 (0.6%)

21 Water-caused short circuit arc 50 (0.6%) 0 (0.0%) 2 (0.5%) $0.4 (0.6%)

26 Arc or spark from operating 50 (0.6%) 0 (0.0%) 2 (0.5%) $0.5 (0.7%)

82
equipment or switch 

Radiated heat 50 (0.6%) 0 (0.0%) 1 (0.2%) $0.6 (0.8%)

41 Cutting torch 40 (0.6%) 0 (0.0%) 1 (0.3%) $0.8 (1.2%)

42 Welding torch 40 (0.5%) 0 (0.0%) 1 (0.2%) $0.3 (0.4%)

19,10 Heat from unclassified or 40 (0.5%) 0 (0.0%) 2 (0.5%) $0.6 (0.9%)

unknown-type fuel-fired or

66
fuel-powered object 

Incendiary device 40 (0.5%) 0 (0.0%) 4 (1.1%) $0.5 (0.8%)

55 Rekindle or reignition 30 (0.4%) 0 (0.0%) 0 (0.0%) $0.4 (0.7%)

18 Heat from equipment with 30 (0.4%) 0 (0.0%) 1 (0.3%) $0.2 (0.4%)

unknown-type fuel
$0.2 (0.3%)

51 Heat or spark from friction 30 (0.4%) 0 (0.0%) 0 (0.1%)

73 Lightning 30 (0.3%) 0 (0.0%) 0 (0.0%) $0.4 (0.6%)

28 Fluorescent light ballast 30 (0.3%) 0 (0.0%) 0 (0.1%) $0.6 (0.9%)

13 Spark, ember or flame escaping 20 , (0.3%) 0 (0.0%) 3 (0.8%) $4.1 (6.1%)

from liquid-fueled equipment
(0.1%) $0.4 (0.6%)

84 Conducted heat 20 (0.3%) 0 (0.0%) 0

97 Multiple forms of heat 20 (0.2%) 0 (0.0%) 3 (0,8%) $0.3 (0.4%)

63 Fireworks 20 (0.2%) 0 (0.0%) 1 (0.3%) $0.1 (0.2%)

52 Molten or hot material 10 (0.2%) 0 (0.0%) 1 (0.2%) $0.1 (0.1%)

83 Heat from flying brand, ember - 10 (0.2%) 0 (0.0%) 0 (0.0%) $0.2 (0.3%)

89, 80
or spark

Unclassified or unknown -type 10 (0.1%) 0 (0.0%) 0 (0.0%) $0.2 (0.3%)

heat spreading from another 
hostile fire
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Table 6.
Structure Fires in Hotels and Motels 

by Form of Heat of Ignition 
1980-1998 Annual Averages (Continued)

Direct
Civilian Civilian Property Damage

C o d e F o r m  o f  H e a t  o f  I g n i t io n F ir e s D e a t h s I n j u r i e s ( in  M i l l i o n s )

17 Spark, ember or flame escaping 10 (0.1%) 0 (0.0%) 0 (0.0%) $0.2 (0.4%)

from equipment with 
unknown-type fuel

$0.1 (0.2% )
32 Cigar 10 (0.1%) 0 (0.6%) 1 (0.3%)

48 Backfire from internal 0 (0.1%) 0 (0.0%) 0 (0.1%) $0.0 . (0.0% )

33

combustion engine 
Pipe 0 (0.1%) 0 (0.0%) 3 (0.7%) $0.0 (0.0% )

61 Explosive 0 (0.1%) 0 (0.5%) 0 (0.1%) $0.0 (0.1% )

79, 70 Heat from unclassified or 0 (0.0%) 0 (0.5%) 0 (0.0%) $0.0 (0.0% )

69, 60

unknown-type natural source 
Heat from unclassified or 0 (0.0%) 0 (0.0% ) 0 (0.0%) $0.1 (0.2% )

unknown-type explosive or 
fireworks (0.0% )

64 Party cap, party popper 0 (0.0%) 0 (0.0% ) 0 (0.1%) $0.0

65 Model rocket, not amateur 0 (0.0%) 0 (0.0% ) 0 (0.0% ) $0.0 (0.0% )

71

rocketry 
Sun's heat 0 (0.0%) 0 (0.0% ) 0 (0.0%) $0.0 (0.0% )

74 Static discharge 0 (0.0%) 0 (0.0% ) 0 (0.1% ) $0.0 (0.0% )

62 Blasting agent 0 (0.0%) 0 (0.0% ) 0 (0.0%) $0.0 (0.0%)

Total 7,400 (100.0%) 46 (100.0%) 408 (100.0%) $66.8 (100.0% )

Note: These are fires reported to U.S. municipal fire departments and so exclude & J ° . ^ ^ , 0̂ Sed to 
asencies or industrial fire brigades. Fires are rounded to the nearest ten, civilian deaths and civilian injuries are expressed to 
the nearest one and property damage is rounded to the nearest hundred thousand dollars. Sums may not ^
rounding errors. Property damage figures have not been adjusted for inflation. Fires in which th® f°™  ^ h^  °flg  
was unknown or not reported have been allocated proportionally among fires with known form o f  heat of ignitio .

Source: National estimates based on NFIRS and NFPA survey.
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Table 7.
Structure Fires in Hotels and Motels 
by Equipment Involved in Ignition 

1980-1998 Annual Averages

Direct
Civilian Civilian Property Damage

Code Equipment Involved Fires Deaths Injuries (in Millions)

98 No equipment involved 3,810 (51.4%) 36 (80.1%) 244 (59.9%) S31.3 (40.y7b)

21 Stove 540 (7.3%) 1 (2.3%) 21 (5.2%) $1.5 (2.3%)

52 Dryer 450 (6.1%) 0 (0.0%) 20 (4.8%) $1.4 (2.2%)

13 Fixed area heater 270 (3.6%) 1 (1.2%) 10 (2.5%) $5.6 (8.4%)

41 Fixed wiring 170 (2.3%) 0 (0.0%) 6 (1.6%) $3.8 (5.7%)

25 Portable cooking or warming 160 (2.1%) 2 (4.5%) 12 (2.9%) $0.7 (1.1%)

unit
(2.5%)

46 Light fixture, lamp holder, 140 (1.9%) 0 (0.0%) 3 (0.6%) $1.7

, ballast or sign
$0.8 (1.2%)

22 Oven 120 (1.7%) 0 (0.0%) 3 (0.7%)

11 Central heating unit 110 (1.5%) 0 (0.7%) 2 (0.5%) $0.7 (1.1%)

87 Torch 110 (1.4%) 0 (0.0%) 3 (0.8%) $2.2 (3.3%)

12 Water heater 100 (1.3%) 1 (2.7%) 7 (1.7%) $0.9 (1.4%)

99,90 Unclassified or unknown - 90 (1.2%) 1 (1.5%) 5 (1.3%) $1.5 (2.3%)

34
type other equipment 

Room air conditioner 80 (1.1%) 0 (0.0%) 4 (1.0%) $0.8 (1.3%)

47 Cord or plug 80 (1.1%) 1 (1.9%) 7 (1.7%) $1.2 (1.8%)

16 Chimney or gas vent flue 80 (1.0%) 0 (0.0%) 1 (0.2%) $0.5 (0.7%)

14 - Fireplace 70 (1.0%) 1 (1.4%) 2 (0.4%) $1.1 (1.6%)

50,59 Unclassified or unknown - 70 (0.9%) 0 (0.0%) 4 (0.9%) $0.8 (1.3%)

29, 20
type appliance 

Unclassified or unknown - 60 (0.8%) 0 (0.0%) 3 (0.8%) $0.1 (0.2%)

type cooking equipment
(2.3%) $1.0 (1.5%)

44 Power switch gear or 60 (0.8%) 0 (0.0%) 9
overcurrent protection 
device

(0.8%)
51 Television, radio, VCR or 50 (0.7%) 0 (0.7%) 4 (0.9%) $0.6

stereo
(0.6%)

45 Switch, receptacle or outlet 50 (0.7%) 0 (0.4%) 2 (0.4%) $0.4

15 Portable heater 50 (0.7%) 0 (1.0%) 5 (1.3%) $1.2 (1.8%)

24 Deep fat fryer 40 (0.6%) 0 (0.0%) 1 (0.3%) $0.3 (0.4%)

57 Portable appliance designed 40 (0.6%) 0 (0.0%) 3 (0.7%) $0.4 (0.5%)

to produce controlled heat
(0.1%) $0.2 (0.2%)

31 Central air conditioning or 40 (0.6%) 0 (0.0%) 0
refrigeration
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Table 7.
Structure Fires in Hotels and Motels 
by Equipment Involved in Ignition 

1980-1998 Annual Averages (Continued)

Direct
Civilian Civilian Property Damage

Code Equipment Involved Fires Deaths Injuries (in Millions)

48 Lamp or light bulb 40 (0.6%) 0 (0.0%) 3 (0.8%) $0.3 (0.4%)

55 Separate motor or generator 40 (0.5%) 0 (0.0%) 1 (0.1%) $0.1 (0.2%)

49, 40 Unclassified or unknown - 40 (0.5%) 0 (0.0%) 4 (1.0%) $0.5 (0.8%)

type electrical distribution 
equipment

$0.3 (0.5%)
19, 10 Unclassified or unknown - 30 (0.5%) 0 (0.0%) 1 (0.1%)

type heating equipment
(0.2%) $0.1 (0.1%)

23 Stationary food warmer 30 (0.4%) 0 (0.0%) 1

42 Transformer or associated 30 (0.4%) 0 (0.0%) 3 (0.7%) $1.0 (1.5%)

overcurrent or disconnect 
equipment

$0.1 (0.2%)
86 Elevator 30 (0.4%) 0 (0.0%) 1 (0.2%)

27 Grease hood or duct 30 (0.4%) 0 (0.0%) 1 (0.3%) $0.4 (0.6%)

53 Washing machine 20 (0.3%) 0 (0.0%) 1 (0.2%) $0.0 (0.1%)

33 Refrigerator or freezer 20 (0.3%) 0 (0.0%) 1 (0.2%) $0.1 (0.1%)

26 Open-fired grill 20 (0.3%) 0 (0.0%) 2 (0.4%) $0.4 (0.6%)

35 Portable air conditioning or 20 (0.3%) 0 (0.0%) 1 (0.3%) $0.1 (0.1%)

69, 60
refrigeration unit 

Unclassified or unknown - 20 (0.3%) 0 (0.0%) 1 (0.3%) $0.3 (0.4%)

type special equipment
(0.2%) $0.5 (0.8%)

89, 80 Unclassified or unknown - 20 (0.3%) 0 (0.0%) 1
type service or 
maintenance equipment

$0.1 (0.2%)
39, 30 Unclassified or unknown - 20 (0.2%) 0 (0.0%) 1 (0.2%)

type air conditioning or 
refrigeration equipment

(0.1%) $0.2 (0.3%)
17 Chimney connector or vent 10 (0.2%) 0 (0.0%) 0

connector
(0.4%)

79, 70 Unclassified or unknown - 10 (0.2%) 0 (0.4%) 2 (0.4%) $0.2
type processing equipment

(0.1%) $0.2 (0.3%)
96 Vehicle 10 (0.2%) 0 (0.7%) 0

18 Heat transfer system 10 (0.2%) 0 (0.0%) 1 (0.1%) $0.0 (0.1%)

58 Portable appliance not 10 (0.1%) 0 (0.0%) 0 (0.1%) $0.1 (0.1%)

^ designed to produce 
controlled heat

(0.2%)
56 Hand tool 10 (0.1%) 0 ' (0.0%) 0 (0.1%) $0.1

61 Electronic equipment 10 (0.1%) 0 (0.0%) 0 (0.0%) $0.1 (0.2%)
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Table 7.
Structure Fires in Hotels and Motels 
by Equipment Involved in Ignition 

1980-1998 Annual Averages (Continued)

Code Equipment Involved
65 Separate pump or compressor

62 Vending machine or drinking 
fountain

54 Floor care equipment

43 Meter or meter box

71 Furnace, oven or kiln

32 Water cooling device or tower

84 Tar pot or tar kettle

66 Internal combustion engine

81 Incinerator

85 Arc or oil lamp

63 Office machine

82 Bearing or brake

78 Waste recovery equipment

74 Working or shaping machine

67 Conveyor

76 Painting equipment

83 Rectifier or charger

73 Heat treating equipment

75 Coating machine

72 Casting, molding or forging 
equipment

64 Biomedical equipment or devi

Total

Direct
Civilian Civilian Property Damage 

Fires Deaths Injuries (in Millions)
10 (0.1%) 0 (0.0%)

10 (0.1%) Ô (0.0%)

10 (0.1%) 0 (0.0%)

10 (0.1%) 0 (0.0%)

0 (0.1%) 0 (0.0%)

0 (0.1%) 0 (0.0%)

0 (0.0%) 0 (0.0%)

0 (0.0%) 0 (0.0%)

0 (0.0%) 0 (0.0%)

0 (0.0%) 0 (0.5%)

0 (0.0%) 0 (0.0%)

0 (0.0%) 0 (0.0%)

0 (0.0%) 0 (0.0%)

0 (0.0%) 0 (0.0%)

0 (0.0%) 0 (0.0%)

0 (0.0%) 0 (0.0%)

0 (0.0%) 0 (0.0%)

0 (0.0%) 0 (0.0%)

0 (0.0%) 0 (0.0%)

0 (0.0%) 0 (0.0%)

0 (0.0%) 0 (0.0%)

7,400 (100.0%) 46 (100.0%)

0 (0.0%) $0.0 (0.0%)

0 (0.1%) $0.0 (0.0%)

0 (0.0%) $0.0 (0.0%)

0 (0.0%) $0.5 (0.7%)

0 (0.0%) $0.0 (0.0%)

0 (0.0%) $0.0 (0.0%)

0 (0.0%) $0.0 (0.0%)

0 (0.1%) $0.0 (0.0%)

0 (0.0%) $0.0 (0.0%)

1 (0.1%) $0.0 (0.0%)

0 (0.0%) $0.0 (0.0%)

0 (0.0%) $0.0 (0.0%)

0 (0.0%) $0.0 (0.0%)

0 (0.0%) $0.0 (0.0%)

0 (0.0%) $0.0 (0.0%)

0 (0.0%) $0.0 (0.0%)

0 (0.0%) $0.0 (0.0%)

0 (0.0%) $0.0 (0.0%)

0 (0.0%) $0.0 (0.0%)

0 (0.0%) $0.0 (0.0%)

0 (0.0%) $0.0 (0.0%)

408 (100.0%) $66.8 (100.0%)

Note- These are fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or state agencies 
or £ dustnTfire brigades. Fires are rounded to the nearest ten, civilian deaths and civilian injuries are expressed to the neare 
one and property damage is rounded to the nearest hundred thousand dollars. Sums may not equal totals due to rounding errors. 
Z p T r t '2 Ï  Bg»X have not been adjusted f„, inflation.. Fires in which the equipment involved m tgnttton was unknown 
or not reported have been allocated proportionally among fires with known equipment involved in ignition.

Source: National estimates based on NFIRS and NFPA survey.
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Table 8,
Structure Fires in Hotels and Motels 

by Extent of Flame Damage 
1980-1998 Annual Averages

Code Extent of Flame Damage Fires
Civilian
Deaths

1 Confined to object of origin 3,760 (50.9%) 3 (7.7%)

2 Confined to part of room or 1,260 (17.0%) 4 (9.8%)

3
area of origin

Confined to room of origin 1,420 (19.2%) 10 (21.4%)

4 Confined to fire-rated 60 (0.8%) 1 (1.2%)

5
compartment of origin 

Confined to floor of origin 210 (2.8%) 5 (11.9%)

6 Confined to structure of origin 600 (8.1%) 19 (40.7%)

7 Extended beyond structure of 90 (1.3%) 3 (7.3%)
origin

Total 7,400 (100.0%)
V

46 (100.0%)

Direct Civilian 
Civilian Property Damage Deaths per 
Injuries (in Millions) 1,000 fires

90 (22.0%) $3.8 (5.7%) 0.9

Civilian 
Injuries per 
1,000 fires

23.8

Average 
$ Loss 

per Fire
$1,000

70 (17.2%) $3.7 (5.6%) 3.6 55.9 $3,000

96 (23.5%) $7.2 (10.8%) 6.9 67.5 $5,100

10 (2.5%) $1.0 (1.6%) 9.6 175.9 $17,900

43 (10.5%) $7.4 (11.1%) 25.9 204.7 $35,600

90 (22.1%) $32.9 (49.2%) 31.0 151.0 $55,000

9 (2.2%) $10.7 (16.0%) ,35.2 94.1 $113,500

408 (100.0%) $66.8 (100.0%) 6.2 55.1 $9,000

Note: These are fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or state 
rounded to the nearest ten, civilian deaths and civilian injuries are expressed to the nearest one, property damage is roundedl to the
deaths and injuries per 1,000 fires are expressed to the nearest tenth, and average loss per fire is rounded to the nearest hundred. P p y g S 0f  flame
adjusted for inflation. Fires in which the extent of flame damage was unknown or not reported have been allocated proportionally among fires with known extent
damage.

Source: National estimates based on NFIRS andNFPA survey.
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Table 9.
Structure Fires in Hotels and Motels 

by Extent of Smoke Damage 
1980-1998 Annual Averages

Code Extent of Smoke Damage Fires
Civilian
Deaths

1 Confined to object of origin 1,180 (16.0%) 1 (1.5%)

2 Confined to part of room or 880 (11.9%) 1 (1.8%)

3
area of origin

Confined to room of origin 1,820 (24.5%) 7 (15.8%)

4 Confined to fire -rated 150 (2.1%) 1 (1.9%)

5
compartment of origin 

Confined to floor of origin 910 (12.3%) 4 (8.9%)

6 Confined to structure of origin 1,310 (17.7%) 26 (57.9%)

7 . Extended beyond structure of 200 (2.8%) 5 (10.3%)

9
origin

No damage of this type 930 (12.6%) 1 (1.9%)

Total 7,400 (100.0%) 46 (100.0%)

Direct Civilian Civilian Average
Civilian
Injuries

Property Damage Deaths per 
(in Millions) 1,000 fires

Injuries per 
1,000 fires

$ Loss 
per Fire

17 (4.2%) $1.3 (2.0%) 0.6 14.3 $1,100

20 (5.0%) $1.3 (2.0%) 0.9 22.9 $1,500

72 (17.7%) $3.6 (5.3%) 4.0 39.9 $2,000

11 (2.7%) $0.6 (0.9%) 5.6 70.8 $3,900

65 (15.9%) $5.0 (7.5%) 4.4 70.8 $5,500

184 (45.2%) $39.0 (58.4%) 20.1 140.8 $29,800

23 (5.7%) $14.7 (22.0%) 23.0 114.7 $72,100

15 (3.7%) $1.3 (1.9%) 0.9 16.0 $1,400

408 (100.0%) $66.8 (100.0%) 6.2 55.1 $9,000

Note: These are fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or state agencies or industrial fireingades Fires are 
rounded to the nearest ten, civilian deaths and civilian injuries are expressed to the nearest one, property damage is rounded to the nearest hundred thousand do , 
deaths and injuries per 1,000 fires are expressed to the nearest tenth, and average loss per fire is rounded to the nearest hundred. Sums may not equal totals due to 
rounding errors. Property damage figures have not been adjusted for inflation. Fires in which the extent of smoke damage was unknown or not reported have been 
allocated proportionally among fires with known extent of smoke damage.

Source: National estimates based on NFIRS and NFPA survey.
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Table 10.
Structure Fires in Hotels and Motels 

by Level of Fire Origin 
1980-1998 Annual Averages

Civilian
Code Level of Fire Origin Fires Deaths

1 Grade level to 9 feet above 
grade

3,810 (51.5%) 25 (55.4%)

2 10-19 feet above grade 1,520 (20.5%) 9 (19.4%)

3 20-29 feet above grade 620 (8.4%) 5 (11.3%)

4 30-49 feet above grade 500 (6.7%) 4 (8.0%)

5 50-70 feet above grade 210 (2.9%) 1 (3.1%)

6 Over 70 feet above grade 310 (4.2%) 1 (1.8%)

7 Objects in flight 10 (0.1%) 0 (0.0%)

8 Below ground or water level 400 (5.5%) 0 (0.9%)

9 Unclassified level of origin 20 (0.3%) 0 (0.0%)

Total 7,400 (100.0%) 46 (100.0%)

Direct Civilian Civilian Average
Civilian Property Damage Deaths per Injuries per $ Loss
Injuries (in Millions) 1,000 fires 1,000 fires per Fire

187 (45.8%) $32.1 (48.0%) 6.6 49.1 $8,400

87 (21.4%) $17.5 (26.2%) 5.8 57.5 $11,600

47 (11.4%) $6.1 (9.1%) 8.3 74.7 $9,700

34 (8.3%) $3.8 (5.7%) 7.3 67.9 $7,600

14 (3.4%) $1.6 (2.5%) 6.6 64.4 $7,800

17 (4.1%) $1.5 (2.2%) 2.7 54.2 $4,800

0 (0.0%) $0.1 (0.2%) 0.0 0.0 $18,200

22 (5.4%) $4.1 (6.1%) 1.0 54.5 $10,100

1 (0.2%) $0.0 (0.1%) 0.0 43.4 $2,500

408 (100.0%) $66.8 (100.0%) 6.2 55.1 $9,000

= r s = ‘.KS.’: ,.T =.ss'it-
proportionally among fires with known level of fire origin.

Source: National estimates based onNFIRS andNFPA survey.

22



Table 11.
Structure Fires in Hôtels and Motels 

by Day of Week 
1980-1998 Annual Averages

Code D a y  of Week Fires

1 Sunday 1,160 (15.7%)

2 Monday 990 (13.4%)

3 Tuesday 1,000 (13.5%)

4 Wednesday 1,000 (13.5%)

5 Thursday 1,000 (13.5%)

6 Friday 1,050 (14.1%)

7 Saturday 1,200 (16.2%)

_ Total 7,400 (100.0%)

Civilian Civilian
Direct

Property Damage
Deaths Injuries (in Millions)

7 (14.4%) 65 (15.9%) $10.0 (15.0%)

5 (11.3%) 56 (13.8%) $7.6 (11.4%)

9 (18.9%) .55 (13.4%) $9.2 (13.7%)

6 (12.5%) 50 (12.3%) $11.5 (17.2%)

4 (9.1%) 50 (12.4%) $9.4 (14.1%)

8 (17.7%) 69 (17.0%) $9.1 (13.7%)

7 (16.1%) 62 (15.2%) $10.0 (15.0%)

46 (100.0%) .408 (100.0%) $66.8 (100.0%)

Note: These are fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or state 
agencies or industrial fire brigades. Fires are rounded to the nearest ten, civilian deaths and civilian injuries are expressed to 
the nearest one and property damage is rounded to the nearest hundred thousand dollars. Sums may not equal totals due to 
rounding errors. Property damage figures have not been adjusted for inflation. Fires in which the day of week was unknown 
or not reported have been allocated proportionally among fires with known day of week.

Source: National estimates based on NFIRS and NFPA survey.
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Table 12.
Structure Fires in Hotels and Motels 

by Time of Day 
1980-1998 Annual Averages

Civilian
Time of Day

12:01-0:300 a.m.

Fires
960 (13.0%) 11

Deaths
(23.1%)

03:01-06:00 a.m. 720 (9.7%) 13 (29.0%)

06:01-09:00 a.m. 670 (9.1%) 4 (8.8%)

09:01 -Noon 910 (12.3%) 4 (8.1%)

12:01-3:00 p.m. 930 (12.6%) 3 (7.6%)

3:01-6:00 p.m. 980 (13.2%) 2 (4.7%)

6:01-9:00 p.m. 1,150 (15.6%) 4 (7.7%)

9:01-Midnight 1,070 (14.5%) 5 (11.0%)

Total 7,400 (100.0%) 46 (100.0%)

Direct
Civilian Property Damage
Injuries

77 (18.8%)

(in Millions)
$10.9 (16.4%)

63 (15.5%) $10.5 (15.7%)

28 (6.8%) $8.0 (11.9%)

45 (11.1%) $5.4 (8.1%)

49 (12.1%) $6.9 (10.3%)

42 (10.3%) $7.2 (10.8%)

48 (11.7%) $8.3 (12.5%)

55 (13.6%). $9.6 (14.4%)

408 (100.0%) $66.8 (100.0%)

Knt_. xhese are flres reported to U S. municipal fire departments and so exclude fires reported only to Federal or state 

rounding errors. Property damage figures have not been adjusted for inflation.

Source: National estimates based on NFIRS and NFPA survey.
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Structure Fires in Hotels and Motels: 1980-1998

The following analysis examines structure fires (incident type 11) in hotels and motels ( ^ e d  property 
use 440-449) during the 19-year period of 1980-1998. During that period, an average of 7,400 reported 
structure fires per year caused an annual average of 46 civilian deaths 408 civilian fire injuries and an 
estimated $66.8 million in direct property damage per year. This analysis builds on the wor 
July 2003.

Annual averages are provided for fires, civilian fire deaths, civilian fire injuries, direct property damage 
and average loss per fire for 17 combinations of data elements m the National Fire Incident Reporting 
Svstem (NFIRS). Fires were rounded to the nearest ten, civilian deaths and injuries were roun e o e 
nearest one, direct property damage was rounded to the nearest hundred thousand dollars, and average 
loss per fire was rounded to the nearest hundred dollars. For your convenience, the code numbers have
been included in all tables.

The tables in the analysis are listed below.

1. One-story buildings by construction type.
2. Two-story buildings by construction type.
3. Three-and four-story buildings by construction type.
4. Sprinklers present by number o f stories.
5. Sprinklers present by construction type.
6. Sprinklers present by extent o f flame damage.
7. Sprinklers present by extent o f smoke damage.
8. No sprinklers present by number of stories.
9. No sprinklers present by construction type.
10. No sprinklers present by extent of flame damage.
11. No sprinklers present by extent of smoke damage.
12. Heavy timber, unprotected and protected wood frame construction by extent of flame

13. Heavy timber, unprotected and protected wood frame construction by extent of smoke 
damage.

14. Unprotected and protected ordinary construction by extent of flame damage.
15. Unprotected and protected ordinary construction by extent of smoke damage.
16. Fire resistive, unprotected and protected noncombustible or limited combustible construction

by extent of flame damage. , . , ,.
17. Fire resistive, unprotected and protected noncombustible or limited combustible construction

by extent of smoke damage.

Tables 1-3 include a proportional share of fires in which the number of stories was unknown or not 
reported. Tables 4-11 do not include proportional shares of fires which sprinkler status was unknown or 
not reported. Nor do Tables 12-17 include proportional shares of fires with unknown construction type. 
Consequently, sums of fires with and without sprinklers, and sums of the three different construe ion 
type groupings will not equal the totals. Unknown or unreported output variables were allocated 
proportionally among fires with known data of that type.
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Table 1.
Structure Fires in One-Story Hotels and Motels 

by Construction Type 
1980-1998 Annual Averages

C o d e

1

C o n s tr u c t io n  T y p e

Fire resistive 90

F ir e s

(5.6%)

2 Heavy timber 20 (1.2%)

3 Protected noncombustible 50 (3.3%)

4 Unprotected noncombustible 50 (3.5%)

5 Protected ordinary 250 (16.1% )

6 Unprotected ordinary 330
A

(21.1% )

7 Protected wood frame 310 (20.0% )

8 Unprotected wood frame 430 (27.9% )

9 Unclassified construction type 20 (1.3%)

Total 1,540 (100.0% )

D ir e c t  A v e r a g e

C iv ilia n
D e a th s

C iv ilia n  P r o p e r ty  D a m a g e  
In ju r ie s  ( in  M illio n s)

L o s s  
p e r  F ir e

0 (3.5%) 2 (3.5%) $0.3 (3.2%) $4,000

0 (0.0%) 1 (0.9%) $0.2 (1.6% ) $9,200

0 (0.0%) 2 (3.6%) $0.3 (2.6% ) $5,500

0 (0.0%) 2 (3.6% ) $0.2 (1.8%) $3,500

0 (3.3%) 10 (15.1% ) $1.7 (15.9% ) $6,900

4 (32.5%) 17 (25.9%) $2.2 (20.7% ) $6,800

2 (21.2%) 14 (21.3%) $2.6 (24.3% ) $8,500

4 (39.5%) 16 (25.7% ) $3.2 (29.5% ) $7,400

0 (0.0%) 0 (0.4%) $0.1 (0.5%) $2,500

11 (100.0% ) 64 (100.0% ) $10.8 (100.0% ) $7,000

Note: This table shows the construction types found in one-story (number of stories code
use 440-449) structure fires (incident type 11). These are fires reported to U.S. mumcip p „  d
fires reported only to Federal or state agencies or industrial fire brigades. National estimates are P ^ e^ ons^ ^ d *
loss nroiections can be heavily influenced by the inclusion or exclusion of one unusually serious fire. Fires
the nearest ten, civilian deaths and civilian injuries are expressed to the nearest one, and property totals
nearest hundred thousand dollars. Average loss per fire is rounded to the nearest hundred dollars. S y ed.of? estimates
due to rounding errors. Percentages are calculated on the actual estimates so two figure , nf fires
m a y L T d S S en. pementages. Property damage figures have „o. been adjusted for m i k " t c . b n  W e
in which the number of stories was unknown or not reported rs included m this table. Fl“  *
was unknown or not reported have been allocated proportionally among fires with known construction type.

Source: NFIRS andNFPA survey.
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Table 2.
Structure Fires in Two-Story Hotels and Motels 

by Construction Type 
1980-1998 Annual Averages

D ir e c t  A v e r a g e

C o d e
r

C o n s tr u c t io n  T y p e F ires
C iv ilia n
D e a th s

C iv ilia n
In ju r ie s

P r o p e r ty  D a m a g e  
( in  M illio n s )

L o ss  
p e r  F ir e

l Fire resistive 250 (11.4%) 1 (11.5%) 13 (12.6%) $1.1 (3.6%) $4,300

2 Heavy timber 30 (1.2%) 0 (2.8%) 0 (0.3%) $0.8 (2.5%) $28,900

3 Protected noncombustible 170 (7.7%) 1 (8.2%) 12 (11.4%) $0.4 (1.5%) $2,700

4 Unprotected noncombustible 90 (4.2%) 0 (2.9%) 5 (5.1%) $0.3 (0.9%) $3,000

5 Protected ordinary 440 (20.5%) 1 (10.9%) 22 (20.4%) $3.0 (9.9%) $6,700

6 Unprotected ordinary 400 (18.4%) 1 (8.0%) 17 (16.3%) $5.5 (18.1%) $13,700

7 Protected wood frame 390 (18.2%) 3 (21.1%) 21 (20.2%) $4.2 (13.9%) $10,600

8 Unprotected wood frame 390 (17.9%) 4 (34.5%) 14 (13.1%) $14.8 (49.0%) $38,000

9 Unclassified construction type 10 (0.5%) 0 (0.0%) 1 (0.5%) $0.2 (0.8%) $19,100

Total 2,170 (100.0%) 13 (100.0%) 106 (100.0%) $30.2 (100.0%) $13,900

Note: This table shows the construction types found in two-story (number of stories code 2) hotel and motel (fixed property 
use 440-449) structure fires (incident type 11). These are fires reported to U.S. municipal fire departments and so exclude 
fires reported only to Federal or state agencies or industrial fire brigades. National estimates are projections. Casualty and 
loss projections can be heavily influenced by the inclusion or exclusion of one unusually serious fire. Fires are rounded to 
the nearest ten, civilian deaths and civilian injuries are expressed to the nearest one, and property damage is rounded to the 
nearest hundred thousand dollars. Average loss per fire is rounded to the nearest hundred dollars. Sums may not equal totals 
due to rounding errors. Percentages are calculated on the actual estimates so two figures with the same rounded-off estimates 
may have different percentages. Property damage figures have not been adjusted for inflation. A proportional share of fires 
in which the number of stories was unknown or not reported is included in this table. Fires in which the construction type 
was unknown or not reported have been allocated proportionally among fires with known construction type.

Source: NFIRS and NFPA survey.
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Table 3.
Structure Fires in Three- and Four-Story Hotels and Motels 

by Construction Type 
1980-1998 Annual Averages

C o d e  C o n s tr u c t io n  T y p e F ir e s

C iv ilia n
D e a th s

C iv ilia n
In ju r ie s

D ir e c t
P r o p e r ty  D a m a g e  

( in  M illio n s )

A v e r a g e  
L o s s  

p e r  F ir e

1 Fire resistive 230 (14.5%) 0 (1.9%) 14 (11.0%) $0.7 (4.6%) $3,200

2 Heavy timber 30 (1.7%) 0 (2.1%) 1 (0.7%) $0.4 (2.5%) $15,300

3 Protected noncombustible 160 (10.2%) 0 (2.0%) 6 (5.2%) $0.5 (3.2%) $3,100

4 Unprotected noncombustible 70 (4.4%) 1 (4.2%) 4 (3.6%) $0.6 (3.8%) $8,700

5 Protected ordinary 400 (25.7%) 10 (55.5%) 45 (36.3%) $2.7 (17.2%) $6,700

6 Unprotected ordinary 260 (17.0%) 3 (15.1%) 31 (24.7%) $2.5 (16.2%) $9,500

7 Protected wood frame 210 (13.7%) 1 (8.0%) 15 (11.6%) $3.6 (23.6%) $17,100

8 Unprotected wood trame 190 (12.3%) 1 (3.7%) 6 (4.8%) $4.1 (26.7%) $21,700

9 Unclassified construction type 10 (0.5%) 1 (7.4%) 3 (2.1%) $0.3 (2.1%) $39,600

Total 1,550 (100.0%) 17 (100.0%) 125 (100.0%) $15.5 (100.0%) $10,000

Note: This table shows the eonstntotion types found in three- and four-story (number of :T r e n t s
(-fixed nronertv use 440-449) structure fires (incident type 11). These are fires reported to U.S. municipal fire departments
and so e x c lu t fires reported only to Federal or state agencies or industrial fire brigades National
Casualty and loss projections can be heavily influenced by the inclusion or exclusion of one f
rounded to the nearest ten, civilian deaths and civilian injuries are expressed to the nearest one and
rounded to the nearest hundred thousand dollars. Average loss per fire is rounded to the nearest hundred dollars Sums y  

not equal totals due to rounding errors. Percentages are calculated on the actual estimates so ^
rounded-off estimates may have different percentages. Property damage figures have not in
proportional share of fires in which the number of stories was unknown or not reported is included m his “ Fir 
which the construction type was unknown or not reported have been allocated proportionally am g 
construction type.

Source: NFIRS and NFPA survey.
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Table 4.
Structure Fires in Hotels and Motels with Sprinklers Present 

by Number of Stories 
1980-1998 Annual Averages

D ir e c t  A v e r a g e

C o d e N u m b e r  o f  S to r ie s F ir e s
C iv ilia n
D e a th s

C iv ilia n
In ju r ie s

P r o p e r ty  D a m a g e  
(in  M illio n s )

L o ss  
p er  F ir e

1 1 story 60 (5.2%) 0 (0.0%) 1 (2.3%) $0.2 (2.8%) $2,500

2 2 stories 150 (12.8%) 0 (12.8%) 8 (14.4%) $1.0 (18.9%) $7,000

3 3-4 stories 280 (24.6%) 1 (47.6%) 17 (29.8%) $1.5 (27.4%) $5,300

4 5-6 stories 150 (12.8%) 0 (12.5%) 5 (9.0%) $0.6 (10.2%) $3,700

5 7-12 stories 250 (21.9%) 1 (27.1%) 12 (20.6%) $1.5 (28.4%) $6,100

6 13-24 stories 170 (14.5%) 0 (0.0%) 8 (14.1%) $0.5 (8.4%) $2,700

7 25-49 stories 80 (6.9%) 0 (0.0%) 2 (4.4%) $0.2 (3.3%) $2,200

8 50 stories or more 20 (1.3%) 0 (0.0%) 3 (5.4%) $0.0 (0.6%) $2,000

Total 1,150 (100.0%) 2 (100.0%) 56 (100.0%) $5.4 (100.0%) $4,700

Note: This table shows the number of stories in hotel and motel (fixed property use 440-449) structure fires (incident type 
11) in which sprinklers were present (sprinkler status 1-3). These are fires reported to U.S. municipal fire departments and so 
exclude fires reported only to Federal or state agencies or industrial fire brigades. National estimates are projections.
Casualty and loss projections can be heavily influenced by the inclusion or exclusion of one unusually serious fire. Fires are 
rounded to the nearest ten, civilian deaths and civilian injuries are expressed to the nearest one, and property damage is 
rounded to the nearest hundred thousand dollars. Average loss per fire is rounded to the nearest hundred dollars. Sums may 
not equal totals due to rounding errors. Percentages are calculated on the actual estimates so two figures with the same 
rounded-off estimates may have different percentages. Property damage figures have not been adjusted for inflation. Fires in 
which the number of stories was unknown or not reported have been allocated proportionally among fires with known 
number of stories. This table does not include a proportional share of fires in which the sprinkler status was unknown, not 
reported or unclassified.

Source: NFIRS and NFPA survey.
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Table 5.
Structure Fires in Hotels and Motels with Sprinklers Present 

by Construction Type 
1980-1998 Annual Averages

C o d e C o n s tr u c t io n  T y p e F ir e s
C iv ilia n
D e a th s

C iv ilia n
In ju r ie s

D ir e c t
P r o p e r ty  D a m a g e  

( in  M illio n s )

A v e r a g e  
L o s s  

p e r  F ir e

1 Fire resistive 410 (36.0%) 0 (0.0% ) 22 (40.0%) $1.7 (30.7% ) $4,000

2 Heavy timber 20 (1.5%) 0 (0.0% ) 0 (0.2%) $0.0 (0.5% ) $1,700

3 Protected noncombustible 220 (19.4%) 0 (14.2% ) 11 (19.5%) $0.7 (13.0% ) $3,200

4 Unprotected noncombustible 30 (3.0%) 0 (6.1% ) 1 (2.0%) $0.1 (1.7% ) $2,700

5 Protected ordinary 230 (20.2%) 1 (40.2% ) 11 (20.4%) $1.0 (19.2% ) $4,500

6 Unprotected ordinary 70 (6.4%) 0 (0.0% ) 2 (3.5%) $0.7 (13.8% ) $10,300

7 Protected wood frame 90 (7.6%) 0 (5.2% ) 5 (8.2%) $0.3 (6.3% ) $3,900

8 Unprotected wood frame 60 (5.4%) 0 (15.3% ) 2 (4.3%) $0.6 (11.6% ) $10,200

9 Unclassified construction type 10 (0.5%) 0 (19.0% ) 1 (1.8%) $0.2 (3.0%) $29,300

Total 1,150 (100.0% ) 2 (100.0% ) 56 (100.0% ) $5.4 (100.0% ) $4,700

Note: This table shows the construction type in hotel and motel (fixed property use 440-449) structure fires (incident type 
11) in which sprinklers were present (sprinkler status 1-3). These are fires reported to U.S. municipal fire departments and so 
exclude fires reported only to Federal or state agencies or industrial fire brigades. National estimates are projections.
Casualty and loss projections can be heavily influenced by the inclusion or exclusion of one unusually serious fire. Fires are 
rounded to the nearest ten, civilian deaths and civilian injuries are expressed to the nearest one, and property damage is 
rounded to the nearest hundred thousand dollars. Average loss per fire is rounded to the nearest hundred dollars. Sums may 
not equal totals due to rounding errors. Percentages are calculated on the actual estimates so two figures with the same 
rounded-off estimates may have different percentages. Property damage figures have not been adjusted for inflation. Fires in 
which the construction type was unknown or not reported have been allocated proportionally among fires with known 
construction type. This table does not include a proportional share of fires in which the sprinkler status was unknown, not 
reported or unclassified.

Source: NFIRS and NFPA survey.
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Table 6.
Structure Fires in Hotels and Motels with Sprinklers Present 

by Extent of Flame Damage 
1980-1998 Annual Averages

D ir e c t A v e r a g e

C iv ilia n C iv ilia n P r o p e r ty  D a m a g e L o s s

C o d e  E x te n t  o f  F la m e  D a m a g e F ires D e a th s In ju r ie s (in  M illio n s ) p e r  F ir e

1 Confined to object of origin 790 (68.6%) 0 (9.4%) 21 (36.9% ) $1.1 (19.9% ) $1,400

2 Confined to part of room or 240 (20.9%) 0 (19.1%) 22 (39.5% ) $1.2 (22.3% ) $5,000

area of origin

3 Confined to room of origin 80 (7.1%) 1 (23.6%) 7 (13.2% ) $0.7 (13.2% ) $8,800

4 Confined to fire-rated 10 (0.6%) 0 (0.0%) 1 (2.4% ) $0.0 (0.7%) $5,700

compartment of origin

5 Confined to floor of origin 10 (0.9%) 0 (5.6%) 0 (0.7% ) $0.1 (2.1%) $11,000

6 Confined to structure of origin 20 (1.8%) 1 (37.3%) 4 (7.1% ) $1.8 (32.6% ) $87,600

7 Extended beyond structure of 0 (0.2%) 0 (5.0%) 0 (0.2% ) $0.5 (9.1% ) $197,100

origin

Total 1,150 (100.0% ) 2 (100.0% ) 56 (100.0% ) $5.4 (100.0% ) $4,700

Note: This table shows the extent of flame damage in hotel and motel (fixed property use 440-449) structure fires (incident 
type 11) in which sprinklers were present (sprinkler status 1-3). These are fires reported to U.S. municipal fire departments 
and so exclude fires reported only to Federal or state agencies or industrial fire brigades. National estimates are projections. 
Casualty and loss projections can be heavily influenced by the inclusion or exclusion of one unusually serious fire. Fires are 
rounded to the nearest ten, civilian deaths and civilian injuries are expressed to the nearest one, and property damage is 
rounded to the nearest hundred thousand dollars. Average loss per fire is rounded to the nearest hundred dollars. Sums may 
not equal totals due to rounding errors. Percentages are calculated on the actual estimates so two figures with the same 
rounded-off estimates may have different percentages. Property damage figures have not been adjusted for inflation. Fires in 
which the extent of flame damage was unknown or not reported have been allocated proportionally among fires with known 
extent of flame damage. This table does not include a proportional share of fires in which the sprinkler status was. unknown, 
not reported or unclassified.

Source: NFTRS andNFPA survey.
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Table 7.
Structure Fires in Hotels and Motels with Sprinklers Present 

by Extent of Smoke Damage 
1980-1998 Annual Averages

D ir e c t  A v e r a g e

C o d e E x te n t  o f  S m o k e  D a m a g e F ir e s

1 Confined to object of origin 190 (16.5% )

2 Confined to part of room or 
area of origin

220 (19.4% )

3 Confined to room of origin 220 (19.3% )

4 Confined to fire-rated 
compartment of origin

30 (2.2% )

5 Confined to floor of origin 160 (13.9% )

6 Confined to structure of 
origin

110 (9.3% )

7 Extended beyond structure of 
origin

10 (0.8% )

9 No damage of this type 210 (18.5% )

Total 1,150 (100.0% )

C iv ilia n
D ea th s

C iv ilia n
In ju r ie s

P r o p e r ty  D a m a g e  
(in  M illio n s )

L o ss  
p e r  F ir e

l (0.0%) 4 (7.3%) $0.4 (6.8%) $1,900

l (0.0%) 5 (8.9% ) $0.4 (7.0% ) $1,700

(26.5%) 12 (20.9% ) $0.7 (13.1%) $3,200

1 (0.0%) 1 (2.5%) $0.1 (2.1% ) $4,400

1 (11.3%) 12 (22.2% ) $0.7 (12.5% ) $4,200

(57.2%) 17 (31.1% ) $2.4 (44.0% ) $22,400

) (5.0%) 0 (0.8%) $0.6 (10.5% ) $62,400

) (0.0%) 4 (6.4% ) $0.2 (4.0% ) $1,000

! (100.0%) 56 (100.0% ) $5.4 (100.0% ) $4,700

Note: This table shows the extent of smoke damage in hotel and motel (fixed property use 440-449) structure fires (incident 
type 11) in which sprinklers were present (sprinkler status 1-3). These are fires reported to U.S. municipal fire departments 
and so exclude fires reported only to Federal or state agencies or industrial fire brigades. National estimates are projections. 
Casualty and loss projections can be heavily influenced by the inclusion or exclusion of one unusually serious fire. Fires are 
rounded to the nearest ten, civilian deaths and civilian injuries are expressed to the nearest one, and property damage is 
rounded to the nearest hundred thousand dollars. Average loss per fire is rounded to the nearest hundred dollars. Sums may 
not equal totals due to rounding errors. Percentages are calculated on the actual estimates so two figures with the same 
rounded-off estimates may have different percentages. Property damage figures have not been adjusted for inflation. Fires in 
which the extent o f smoke damage was unknown or not reported have been allocated proportionally among fires with known 
extent of smoke damage. This table does not include a proportional share of fires in which the sprinkler status was unknown, 
not reported or unclassified.

Source: NFIRS andNFPA survey.
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Table 8.
Structure Fires in Hotels and Motels with No Sprinklers Present 

by Number of Stories 
1980-1998 Annual Averages

D ir e c t  A v e r a g e
C iv ilia n  C iv ilia n  P r o p e r ty  D a m a g e  L o ss

C o d e N u m b e r  o f  S to r ie s F ir e s D e a th s In ju r ie s (in  M illio n s ) p e r  F ir e

1 1 story 950 (27.5%) 7 (23.6%) 46 (18.9%) $7.5 (20.1%) $7,900

2 2 stories 1,250 (36.3%) 7 (23.6%) 69 (28.4%) $14.9 (39.8%) $11,900

3 3-4 stories 690 (20.0%) 12 (42.3%) 79 (32.4%) $10.3 (27.5%) $15,000

4 5-6 stories 210 (6.2%) 1 (3.7%) 18 (7.3%) $1.5 (4.1%) $7,200

5 7-12 stories 210 (6.2%) 1 (4.1%) 23 (9.3%) $2.4 (6.5%) $11,400

6 13-24 stories 90 (2.6%) 1 (1.9%) 7 (2.9%) $0.4 (1.1%) $4,800

7 25-49 stories 30 (0.9%) 0 (0.7%) 2 (0.8%) $0.3 (0.9%) $10,400

8 50 stories or more 10 (0.3%) 0 (0.0%) 0 (0.1%) $0.0 (0.0%) $1,700

Total 3,440 (100.0%) 30 (100.0%) 243 (100.0%) $37.5 (100.0%) $10,900

Note: This table shows the number of stories in hotel and motel (fixed property use 440-449) structure fires (incident type 
11) in which no sprinklers were present (sprinkler status 8). These are fires reported to U.S. municipal fire departments and 
so exclude fires reported only to Federal or state agencies or industrial fire brigades. National estimates are projections. 
Casualty and loss projections can be heavily influenced by the inclusion or exclusion of one unusually serious fire. Fires are 
rounded to the nearest ten, civilian deaths and civilian injuries are expressed to the nearest one, and property damage is 
rounded to the nearest hundred thousand dollars. Average loss per fire is rounded to the nearest hundred dollars. Sums may 
not equal totals due to rounding errors. Percentages are calculated on the actual estimates so two figures with the same 
rounded-off estimates may have different percentages. Property damage figures have not been adjusted for inflation. Fires in 
which the number of stories was unknown or not reported have been allocated proportionally among fires with known 
number of stories. This table does not include a proportional share of fires in which the sprinkler status was unknown, not 
reported or unclassified.

Source: NFDR.S and NFPA survey.
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Table 9.
Structure Fires in Hotels and Motels with No Sprinklers Present 

by Construction Type 
1980-1998 Annual Averages

D ire c t  A v e r a g e

C o d e C o n s tr u c t io n  T y p e F ir e s
C iv ilia n
D ea th s

C iv ilia n
In ju r ie s

P r o p e r ty  D a m a g e  
( in  M illio n s)

L o s s  
p e r  F ir e

1 Fire resistive 560 (16.3%) 4 (14.3%) 39 (16.0%) $3.6 (9.7%) $6,500

2 Heavy timber 50 (1.3%) 0 (1.3%) 2 (0.9%) $0.5 (1.3%) $10,800

3 Protected noncombustible 240 (7.0%) 1 (2.1%) 18 (7.2%) $1.6 (4.4%) $6,800

4 Unprotected noncombustible 120 (3.6%) 0 (1.3%) 9 (3.9%) $0.9 (2.4%) $7,200

5 Protected ordinary 690 (20.0%) 8 (26.3%) 57 (23.5%) $6.7 (17.8%) $9,700

6 Unprotected ordinary 570 (16.5%) 4 (12.8%) 47 (19.5%) $7.0 (18.7%) $12,300

7 Protected wood frame 540 (15.7%) 5 (15.3%) 36 (15.0%) $6.9 (18.3%) $12,700

8 Unprotected wood frame 650 (19.0%) 8 (26.5%) 32 (13.2%) $9.6 (25.7%) $14,800

9 Unclassified construction type 20 (0.5%) 0 (0.0%) 2 (0.9%) $0.6 (1.7%) $34,200

Total 3,440 (100.0%) 30 (100.0%) 243 (100.0%) $37.5 (100.0%) $10,900

Note: This table shows the construction type in hotel and motel (fixed property use 440-449) structure fires (incident type 
11) in which no sprinklers were present (sprinkler status 8). These are fires reported to U.S. municipal fire departments and 
so exclude fires reported only to Federal or state agencies or industrial fire brigades. National estimates are projections. 
Casualty and loss projections can be heavily influenced by the inclusion or exclusion of one unusually serious fire. Fires are 
rounded to the nearest ten, civilian deaths and civilian injuries are expressed to the nearest one, and property damage is 
rounded to the nearest hundred thousand dollars. Average loss per fire is rounded to the nearest hundred dollars. Sums may 
not equal totals due to rounding errors. Percentages are calculated on the actual estimates so two figures with the same 
rounded-off estimates may have different percentages. Property damage figures have not been adjusted for inflation. Fires in 
which the construction type was unknown or not reported have been allocated proportionally among fires with known 
construction type. This table does not include a proportional share of fires in which the sprinkler status was unknown, not 
reported or unclassified.

Source: NFIRS and NFPA survey.
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Table 10.
Structure Fires in Hotels and Motels with No Sprinklers Present 

by Extent of Flame Damage 
1980-1998 Annual Averages

C o d e E x te n t  o f  F la m e  D a m a g e F ir e s
C iv ilia n
D ea th s

C iv ilia n
In ju r ie s

D ir e c t
P r o p e r ty  D a m a g e  

(in  M illio n s )

A v e r a g e  
L o s s  

p e r  F ire

1 Confined to object of origin 1,580 (45.8%) 2 (7.8%) 44 (18.1% ) $1.7 (23.9%) $1,100

2 Confined to part of room or 820 (24.0% ) 4 (12.8%) 42 (17.2% ) $2.2 (31.3% ) $2,700

3

area o f origin
Confined to room of origin 480 (14.1% ) 5 (18.1%) 51 (21.0% ) $3.7 (51.4%) $7,500

4 Confined to fire-rated 40 (1.3%) 1 (1.8%) 9 (3.6% ) $0.9 (12.7%) $21,400

5

compartment of origin 
Confined to floor of origin 110 (3.3%) 4 (12.6%) 30 (12.5% ) $5.2 (73.1%) $45,600

6 Confined to structure of 350 (10.3% ) 12 (39.4%) 63 (25.8% ) $19.7 (276.1% ) $55,700

7

origin
Extended beyond structure of 50 (1.4%) 2 (7.6%) 5 (1.9% ) $4.1 (57.8% ) $84,500

origin

Total 3,440 (100.0% ) 30 (100.0% ) 243 (100.0% ) $37.5 (100.0% ) $10,900

Note: This table shows the extent of flame damage in hotel and motel (fixed property use 440-449) structure fires (incident 
type 11) in which no sprinklers were present (sprinkler status 8). These are fires reported to U.S. municipal fire departments 
and so exclude fires reported only to Federal or state agencies or industrial fire brigades. National estimates are projections. 
Casualty and loss projections can be heavily influenced by the inclusion or exclusion of one unusually serious fire. Fires are. 
rounded to the nearest ten, civilian deaths and civilian injuries are expressed to the nearest one, and property damage is 
rounded to the nearest hundred thousand dollars. Average loss per fire is rounded to the nearest hundred dollars. Sums may 
not equal totals due to rounding errors. Percentages are calculated on the actual estimates so two figures with the same 
rounded-off estimates may have different percentages. Property damage figures have not been adjusted for inflation. Fires in 
which the extent of flame damage was unknown or not reported have been allocated proportionally among fires with known 
extent of flame damage. This table does not include a proportional share of fires in which the sprinkler status was unknown, 
not reported or unclassified.

Source: NFIRS and NFPA survey.
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Table 11.
Structure Fires in Hotels and Motels with No Sprinklers Present 

by Extent of Smoke Damage 
1980-1998 Annual Averages

D ir e c t  A v e r a g e
C iv ilia n  C iv ilia n  P r o p e r ty  D a m a g e  L o ss

C o d e  E x te n t  o f  S m o k e  D a m a g e F ires D e a th s In ju r ie s (in  M illio n s ) p e r  F ir e

1 Confined to object of origin 410 (11.8%) 0 (0.7%) 6 (2.7%) $0.5 (1.3%) $1,200

2 Confined to part of room or 
area of origin

460 (13.3%) 1 (2.2%) 12 (5.0% ) $0.6 (1.6%) $1,300

3 Confined to room of origin 700 (20.2% ) 5 (16.8%) 33 (13.7% ) $1.4 (3.6% ) $2,000

4 Confined to fire-rated 
compartment of origin

100 (2.9%) 1 (2.7%) 9 (3.6%) $0.4 (1.1% ) $4,200

5 Confined to floor of origin 410 (11.8%) 3 (9.9%) 37 (15.2% ) $2.6 (6.9%) $6,400

6 Confined to structure of 
origin

750 (21.7%) 16 (55.6%) 119 (48.9% ) $23.8 (63.5% ) $31,800

7 Extended beyond structure of 
origin

120 (3.4%) 3 (9.2%) 17 (7.0% ) $7.4 (19.8% ) $64,200

9 No damage o f this type 510 (14.9%) 1 (2.9%) 10 (3.9% ) $0.8 (2.2% ) $1,600

Total 3,440 (100.0% ) 30 (100.0%) 243 (100.0% ) $37.5 (100.0% ) $10,900

Note: This table shows the extent of smoke damage in hotel and motel (fixed property use 440-449) structure fires (incident 
type 11) in which no sprinklers were present (sprinkler status 8). These are fires reported to U.S. municipal fire departments 
and so exclude fires reported only to Federal or state agencies or industrial fire brigades. National estimates are projections. 
Casualty and loss projections can be heavily influenced by the inclusion or exclusion of one unusually serious fire. Fires are 
rounded to the nearest ten, civilian deaths and civilian injuries are expressed to the nearest one, and property damage is 
rounded to the nearest hundred thousand dollars. Average loss per fire is rounded to the nearest hundred dollars. Sums may 
not equal totals due to rounding errors. Percentages are calculated on the actual estimates so two figures with the same 
rounded-off estimates may have different percentages. Property damage figures have not been adjusted for inflation. Fires in 
which the extent of smoke damage was unknown or not reported have been allocated proportionally among fires with known 
extent of smoke damage. This table does not include a proportional share of fires in which the sprinkler status was unknown, 
not reported or unclassified.

Source: NFIRS and NFPA survey.
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Table 12.
Structure Fires in Hotels and Motels 

of Heavy Timber, Unprotected and Protected Wood Frame Construction
by Extent of Flame Damage 
1980-1998 Annual Averages

D ir e c t  A v e r a g e
C iv ilia n  C iv ilia n  P r o p e r ty  D a m a g e  L o s s

C o d e  E x te n t  o f  F la m e  D a m a g e F ir e s D e a th s In ju r ie s (in  M illio n s ) p e r  F ir e

1 Confined to object of origin 640 (42.4%) 1 (9.5%) 15 (18.7%) $0.8 (3.8% ) $1,300

2 Confined to part of room or 
area of origin

350 (23.4% ) 2 (12.4% ) 17 (20.6%) $0.9 (4.2% ) $2,600

3 Confined to room of origin 200 (13.2% ) 2 (13.8%) 15 (18.2%) $1.2 (5.5% ) $6,000

4 Confined to fire-rated 
compartment of origin

20 (1.0%) 0 (1.6%) 2 (2.9%) $0.3 (1.3% ) $18,200

5 Confined to floor of origin 50 (3.1%) 2 (11.9%) 7 (8.5%) $1.5 (6.9% ) $32,000

6 Confined to structure of 
origin

230 (15.0% ) 6 (37.1% ) 23 (28.3%) $11.8 (54.1% ) $51,600

r Extended beyond structure of 
origin

30 (2.0%) 2 (13.7% ) 2 (2.9%) $5.3 (24.3% ) $175,200

Total 1,520 (100.0% ) 15 (100.0% ) 81 (100.0%) $21.7 (100.0% ) $14,400

Note: This table shows the extent of flame damage in hotel and motel (fixed property use 440-449) structure fires (incident 
type 11) in which the construction type was heavy timber, unprotected wood frame, or protected wood frame (construction 
types 2, 7, or 8). These are fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or 
state agencies or industrial fire brigades. National estimates are projections. Casualty and loss projections can be heavily 
influenced by the inclusion or exclusion of one unusually serious fire. Fires are rounded to the nearest ten, civilian deaths 
and civilian injuries are expressed to the nearest one, and property damage is rounded to the nearest hundred thousand 
dollars. Average loss per fire is rounded to the nearest hundred dollars. Sums may not equal totals due to rounding errors. 
Percentages are calculated on the actual estimates so two figures with the same rounded-off estimates may have different 
percentages. Property damage figures have not been adjusted for inflation. Fires in which the extent of flame damage was 
unknown or not reported have been allocated proportionally among fires with known extent of flame damage. This table 
does not include a proportional share of fires in which the construction type was unknown, not reported or unclassified.

Source: NFIRS and NFPA survey.
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Table 13.
Structure Fires in Hotels and Motels 

of Heavy Timber, Unprotected and Protected Wood Frame Construction
by Extent of Smoke Damage 
1980-1998 Annual Averages

D ir e c t  A v e r a g e

C o d e  E x te n t  o f  S m o k e  D a m a g e F ir e s

C iv ilia n
D ea th s

C iv ilia n  
. In ju r ie s

P r o p e r ty  D a m a g e  
( in  M illio n s )

L o s s  
p e r  F ir e

1 Confined to object of origin 190 (12.3% ) 0 (1.4%) 3 (3.8%) $0.4 (1.9% ) $2,300

2 Confined to part of room or 170 (11.5% ) 0 (0.9%) 4 (4.4%) $0.2 (0.9% ) $1,100

3

area of origin
Confined to room of origin 290 (19.3% ) 3 (17.1% ) 14 (17.3%) $0.6 (2.6% ) $2,000

4 Confined to fire-rated 40 (2.4%) 0 (0.7%) 3 (4.2%) $0.2 (0.8% ) $4,800

5

compartment of origin 

Confined to floor of origin 140 (9.2% ) 1 (9.3%) 11 (14.1%) $0.9 (4.2% ) $6,600

6 Confined to structure of 390 (25.6% ) 9 (57.3% ) 34 (41.9%) $12.4 (57.2% ) $32,100

7

origin
Extended beyond structure of 60 (3.8%) 2 (12.3% ) 7 (9.0%) $6.4 (29.4% ) $110,200

9

origin
No damage of this type 240 (15.9% ) 0 (1.0%) 4 (5.4%) $0.6 (2.9% ) $2,600

Total 1,520 (100.0% ) 15 (100.0% ) 81 (100.0% ) $21.7 (100.0% ) $14,400

Note: This table shows the extent of smoke damage in hotel and motel (fixed property use 440-449) structure fires (incident 
type 11) in which the construction type was heavy timber, unprotected wood frame, or protected wood frame (construction 
types 2, 7, or 8). These are fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or 
state agencies or industrial fire brigades. National estimates are projections. Casualty and loss projections can be heavily 
influenced by the inclusion or exclusion of one unusually serious fire. Fires are rounded to the nearest ten, civilian dea s 
and civilian injuries are expressed to the nearest one, and property damage is rounded to the nearest hundred thousan 
dollars. Average loss per fire is rounded to the nearest hundred dollars. Sums may not equal totals due to rounding errors. 
Percentages are calculated on the actual estimates so two figures with the same rounded-off estimates may have different 
percentages. Property damage figures have not been adjusted for inflation. Fires in which the extent of smoke damage was 
unknown or not reported have been allocated proportionally among fires with known extent of smoke damage This table 
does not include a proportional share of fires in which the construction type was unknown, not reported or unclassified.

Source: NFIRS andNFPA survey.
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Table 14.
Structure Fires in Hotels and Motels 

of Unprotected and Protected Ordinary Construction 
by Extent of Flame Damage 
1980-1998 Annual Averages

C o d e E x te n t  o f  F la m e  D a m a g e F ir e s
C iv ilia n
D ea th s

C iv ilia n
In ju r ie s

D ir e c t
P r o p e r ty  D a m a g e  

(in  M illio n s )

A v e r a g e  
L o ss  

p e r  F ir e

1 Confined to object of origin 840 (49.7%) 1 (4.2%) 23 (19.1% ) $0.8 (4.9%) $900

2 Confined to part of room or 390 (23.3%) 1 (8.7%) 20 (16.5%) $1.0 (6.6%) $2,700

3

area of origin
Confined to room of origin 230 (13.7%) 2 (16.2%) 24 (19.5% ) $1.7 (10.5%) $7,200

4 Confined to fire-rated 20 (1.1%) 0 (1.1%) 3 (2.5%) $0.4 (2.3%) $18,600

5

compartment of origin 
Confined to floor of origin 50 (3.3%) 1 (10.0%) 13 (11.1% ) $2.2 (14.0%) $40,500

6 Confined to structure of 130 (7.9%) 7 (54.6%) 36 (30.0% ) $7.4 (47.1%) $56,300

7

origin
Extended beyond structure of 20 (1.0%) 1 (5.1%) 2 (1.4%) $2.3 (14.6% ) $134,100

origin

Total 1,680 (100.0%) 13 (100.0% ) 121 (100.0% ) $15.8 (100.0% ) $9,400

Note: This table shows the extent of flame damage in hotel and motel (fixed property use 440-449) structure fires (incident 
type 11) in which the construction type was unprotected ordinary or protected ordinary (construction types 5 or 6). These are 
fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or state agencies or industrial 
fire brigades. National estimates are projections. Casualty and loss projections can be heavily influenced by the inclusion or 
exclusion of one unusually serious fire. Fires are rounded to the nearest ten, civilian deaths and civilian injuries are 
expressed to the nearest one, and property damage is rounded to the nearest hundred thousand dollars. Average loss per fire 
is rounded to the nearest hundred dollars. Sums may not equal totals due to rounding errors. Percentages are calculated on 
the actual estimates so two figures with the same rounded-off estimates may have different percentages. Property damage 
figures have not been adjusted for inflation. Fires in which the extent of flame damage was unknown or not reported have 
been allocated proportionally among fires with known extent of flame damage. This table does not include a proportional 
share o f fires in which the construction type was unknown, not reported or unclassified.

Source: NFIRS and NFPA survey.
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Table 15.
Structure Fires in Hotels and Motels 

of Unprotected and Protected Ordinary Construction 
by Extent of Smoke Damage 
1980-1998 Annual Averages

D ir e c t  A v e r a g e
C iv ilia n  C iv ilia n  P r o p e r ty  D a m a g e  L o ss

C o d e  E x te n t  o f  S m o k e  D a m a g e F ir e s D ea th s In ju r ie s (in  M illio n s ) p e r  F ir e

1 Confined to object of origin 210 (12.7% ) 0 (0.0%) 3 (2.5%) $0.1 (0.9%) $600

2 Confined to part of room or 
area of origin

250 (15.1% ) 0 (2.1%) 7 (6.1%) $0.4 (2.4%) $1,500

3 Confined to room of origin 350 (21.0% ) 1 (11.5%) 17 (14.2%) $0.9 (5.4%) $2,400

4 Confined to fire-rated 
compartment of origin

40 (2.6%) 0 (1.1%) 3 (2.8%) $0.2 (1.3%) $4,800

5 Confined to floor of origin 220 (13.2% ) 1 (6.2%) 18 (15.1% ) $1.3 (8.1%) $5,800

6 Confined to structure of 
origin

310 (18.5% ) 8 (64.4%) 60 (49.8% ) $8.6 (54.2% ) $27,500

7 Extended beyond structure of 
origin

50 (2.8%) 2 (12.4%) 8 (6.5% ) $4.1 (25.7%) $85,100

9 No damage of this type 240 (14.1% ) 0 (2.3%) 4 (2.9% ) $0.3 (1.9%) $1,300

Total 1,680 (100.0% ) 13 (100.0%) 121 (100.0% ) $15.8 (100.0% ) $9,400

Note: This table shows the extent of smoke damage in hotel and motel (fixed property use 440-449) structure fires (mci en 
type 11) in which the construction type was unprotected ordinary or protected ordinaiy (construction types 5 or 6). these are 
fires reported to U.S. municipal fire departments and so exclude fires reported only to Federal or state agencies or industrial 
fire brigades. National estimates are projections. Casualty and loss projections can be heavily influenced by the inclusion or 
exclusion of one unusually serious fire. Fires are rounded to the nearest ten, civilian deaths and civilian injuries are 
expressed to the nearest one, and property damage is rounded to the nearest hundred thousand dollars. Average loss per ne 
is rounded to the nearest hundred dollars. Sums may not equal totals due to rounding errors. Percentages are calculated on 
the actual estimates so two figures with the same rounded-off estimates may have different percentages. Property damage 
figures have not been adjusted for inflation. Fires in which the extent of smoke damage was unknown or not reported have 
been allocated proportionally among fires with known extent of smoke damage. This table does not include a proportiona 
share of fires in which the construction type was unknown, not reported or unclassified.

Source: NFIRS and NFPA survey.
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Table 16.
Structure Fires in Hotels and Motels 

of Fire Resistive, Unprotected and 
Protected Noncombustible and Limited Combustible Construction 

by Extent of Flame Damage 
1980-1998 Annual Averages

D ir e c t  A v e r a g e

C o d e E x te n t  o f  F la m e  D a m a g e F ir e s
C iv ilia n
D e a th s

C iv ilia n
In ju r ie s

P r o p e r ty  D a m a g e  
(in  M illio n s )

L o ss  
p e r  F ir e

1 Confined to object of origin 1,050 (61.6%) 0 (0.0%) 30 (29.2% ) $1.0 (11.4% ) $1,000

2 Confined to part of room or 370 (21.9% ) 0 (0.0%) 28 (27.6% ) $1.5 (16.7% ) $3,900

3

area of origin 
Confined to room of origin 180 (10.3% ) 0 (0.0%) 21 (20.9% ) $1.7 (18.8% ) $9,400

4 Confined to fire-rated 20 (1.0%) 0 (0.0%) 4 (4.1% ) $0.3 (3.6% ) $18,700

5

compartment of origin 
Confined to floor of Origin 30 (1.8%) 0 (0.0%) 10 (9.3% ) $1.4 (15.8% ) $44,200

6 Confined to structure of 50 (2.8%) 0 (0.0%) 8 (7.9% ) $2.1 (23.9% ) $44,200

7

origin
Extended beyond structure of 10 (0.6%) 0 (0.0%) 1 (1.0% ) $0.9 (9.7% ) $87,700

origin

Total 1,700 (100.0% ) 6 (100.0% ) 103 (100.0% ) $8.8 (100.0% ) $5,200

Note: This table shows the extent of flame damage in hotel and motel (fixed property use 440-449) structure fires (incident 
type 11) in which the construction type was fire resistive, unprotected noncombustible and limited combustible, or protected 
noncombustible and limited combustible (construction types 1, 3, or 4). These are fires reported to U.S. municipal fire 
departments and so exclude fires reported only to Federal or state agencies or industrial fire brigades. National estimates are 
projections. Casualty and loss projections can be heavily influenced by the inclusion or exclusion of one unusually senous 
fire. Fires are rounded to the nearest ten, civilian deaths and civilian injuries are expressed to the nearest one, and property 
damage is rounded to the nearest hundred thousand dollars. Average loss per fire is rounded to the nearest hundred dol“lr®- 
Sums may not equal totals due to rounding errors. Percentages are calculated on the actual estimates so two figures with t e 
same rounded-off estimates may have different percentages. Property damage figures have not been adjusted for inflation. 
Fires in which the extent of flame damage was unknown or not reported have been allocated proportionally among fires wit 
known extent of flame damage. This table does not include a proportional share of fires in which the construction type was 
unknown, not reported or unclassified.

Source: NFIRS and NFPA survey.
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Table 17.
Structure Fires in Hotels and Motels 

of Fire Resistive, Unprotected and 
Protected Noncombustible and Limited Combustible Construction 

by Extent of Smoke Damage 
1980-1998 Annual Averages

D ir e c t  A v e r a g e
C iv ilia n  C iv il ia n  P r o p e r ty  D a m a g e  L o ss

C o d e  E x te n t  o f  S m o k e  D a m a g e F ires D ea th s In ju r ie s (in  M illio n s) p e r  F ir e

1 Confined to object of origin 270 (15.7%) 0 (0.0%) 5 (5.0%) $0.2 (2.8% ) $900

2 Confined to part of room or 
area of origin

300 (17.5%) 0 (4.5%) 7 (6.9%) $0.4 (4.2% ) $1,200

3 Confined to room of origin 330 (19.4%) 2 (29.0%) 16 (15.3%) $0.7 (8.2% ) $2,200

4 Confined to fire-rated
compartment of origin

50 (2.9%) 1 (9.2%) 3 (3.2%) $0.2 (1.9% ) $3,500

5 Confined to floor of origin 230 (13.6% ) 1 (12.8% ) 20 (19.7%) $1.1 (12.9% ) $4,900

6 Confined to structure of origin 210 (12.6%) 3 (44.5% ) 44 (42.7% ) $4.7 (53.6% ) $22,000

7 Extended beyond structure of 
origin

30 (1.8%) 0 (0.0%) 2 (1.9%) $1.2 (14.1%) $41,400

9 No damage of this type 280 (16.6%) 0 (0.0%) 5 (5.3%) $0.2 (2.3% ) $700

Total 1,700 (100.0% ) 6 (100.0% ) 103 (100.0% ) $8.8 (100.0% ) $5,200

Note: This table shows the extent of smoke damage in hotel and motel (fixed property use 440-449) structure fires (incident 
type 11) in which the construction type was fire resistive, unprotected noncombustible and limited combustible, or protected 
noncombustible and limited combustible (construction types 1, 3, or 4). These are fires reported to U.S. municipal fire 
departments and so exclude fires reported only to Federal or state agencies or industrial fire brigades. National estimates are 
projections. Casualty and loss projections can be heavily influenced by the inclusion or exclusion of one unusually serious 
fire. Fires are rounded to the nearest ten, civilian deaths and civilian injuries are expressed to the nearest one, and property 
damage is rounded to the nearest hundred thousand dollars. Average loss per fire is rounded to the nearest hundred dollars. 
Sums may not equal totals due to rounding errors. Percentages are calculated on the actual estimates so two figures with the 
same rounded-off estimates may have different percentages. Property damage figurés have not been adjusted for inflation. 
Fires in which the extent of smoke damage was unknown or not reported have been allocated proportionally among fires with 
known extent of smoke damage. This table does not include a proportional share of fires in which the construction type was 
unknown, not reported or unclassified.

Source: NFIRS and NFPA survey.
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