NFPA Data Indicates Sharp Declines In Fire
Events Involving Upholstered Furniture?
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NFPA Data Indicates Sharp Declines In Deaths
Involving Upholstered Furniture’

Civilian Deaths from Home Upholstered Furniture Fires
Started by: Smoking Materials; Candles, Lighter and
Matches; or Operating Equipment by Year (1980-2010)
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Abstract

Based on data from the U.S. Fire Administration’s (USFA’s) National Fire Incident Reporting
System (NFIRS) and the National Fire Protection Association’s (NFPA's) annual fire department
experience survey, NFPA estimates that during 2005-2009, upholstered fumiture was the item
first ignited in an average of 7,040 reported home structure fives per year. (Homes include one-
and two-family dwellings, apartments or other multiple family dwellings, and manufactured
housing,) These fires caused an estimated annual average of 500 civilian deaths, 890 civilian
injuries, and $442 million in direct property damage. Upholstered fumiture is the leading item
first ignited in home fire deaths. Although upholstered fumiture fires started by smoking
materials have fallen sharply since 1980, smoking materials remain the leading cause of these

Keywords: upholstered fumiture; srall open flame; fires; home fires, fire causes, fire statistics;
smoking matetials.
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During 2005-2009, upholstered
furniture was the item first ignited in an
average of 7,040 reported home
structure fires per year. These fires
caused an estimated annual average of
500 civilian deaths, 830 civilian
injuries, and $442 million in direct
property damage. Overall, fires
beginning with upholstered fumiture
accounted for 2% of reported home
fires but 19% of home fire deaths.
These statistics were derived from the
detailed information collected by the
U.S. Fire Administration’s (USFA's)
National Fire Incident Reporting
System' (NFIRS) and the National Fire
Protection Association’s (NFPA's)
annual fire depariment experience
survey.

Upholstered furniture fires in the home
environment have fallen sharply,
dropping 84% from a high of 36,900 in
1980, the first year of usable data, to a
30-year low of 5,900 in 2009. Even
with & 67% drop in the number of
dgsociated deaths from highs of 1,360'in
1980 and 1981 to a low of 450 in 2009,
upholstered furniture remains the .
leading item first ignited in home fire
deaths. During 2005-2009, upholstered
furniture was the item first ignited in
2% of reported home fires. These
incidents caused one of every five
(19%) home fire deaths.

Smoking materials remain the leading
heat source in upholstered furniture
fires and associated deaths although
their share has fallen dramatically over
time. In the early 1980s, almost two-
thirds (59-64% in 1980-1984) of home

. Home Upholstered Furniture Fires, 8/11
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upholstered furniture fires were ignited
by smoking materials. These fires
caused more than three-quarters (77-
82%) of the associated death. During
2005-2009, in contrast, smoking
materials caused roughly one-quarter
(28%) of the upholstered furmture ﬁres

T R of‘ avallabls data,, eﬂ;y half
(49-50%).of the homie uphqlsmm
furhiturs deaths resiiltd Sem fives -
statted by sieking materials.

More than half (5§3%) of the victims of
upholstered fumiture fires started by
smoking materials in 2005-2009 were in
the area of origin and involved in the
ignition. An additional 11% were in the
‘area but not involved.

In 1980-1984, candles, lighters or
matches caysed lmost one of every
five (17-19%) upholstered furniture -
fires and 6-16% of the associated
deaths. In 2005-2009, candles (10% of
the fires and 6% of the deaths), lighters

- (8% of the fires and 5% of the deaths),

and matches (3%, of the fires and 1% of
the deaths) together caused marp thatt
otfeividii ilstered fumiture
fires and 12% of the-associated deaths. -
Someone playing with the candle,
lighter or match was a factor in roughly
one-third of these small open flame
ignitions and associated deaths. In
almost one-third of these ignitions, the
candle, lighter or match was too close to
something that could catch fire. This
would be more common with candles
than the other two open flames.
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Roughly one-quarter of the small open
flame ignitions were intentionally set.
However, playing with heat source was
a contributing factor in most of these
intentional fires,

Almost half (46%) of the victims of
upholstered fumniture fires started by
candles, lighters or matches were in the
area of origin and involved in ipnition,
An additional 12% were in the area but
not involved.

In 1980-1984, operating equipment
caused 13-16% of these fires and 3-9%
of the associated deaths, In 2005-2009,
operating equipment causedig@¥afthe
home upholstered furniture fires and
15% of the associated deaths. Electrical
distribution or lighting equipment was
involved in more than one-third of these
operating equipment fires and three out
of five associated deaths (9% of all
home upholstered fumniture fires and
11% of the deaths). Cords or plugs
were the leading type of equipment
involved in upholstered furniture
deaths. Heating equipment was

. involved in roughly one-third of the-
operating equipment fires and
associated deaths (9% of all home
upholstered furniture fires apd 7% of

" the associated deaths), with fixed or

portable space heaters, including wood

stoves, accounting for the majority of

heating equipment involved.

Only 19% of the victims of operating
equipment fires were in the area of.
origin and involved in ignition. An
additional 8% were in the area but not
involved.

Home Uphalstered Furniture Fires, 8/11 xii

Hot-embers-er.ashes caused 10%, of the

Upholstered furmitura fires and: reshilting
deattis’; Slesp was a factor in 12% of
ttie ignitions and 28% of the associated
deaths.

Assessing the probable impact of any
one approach to fire safety is
challenging. New materials enter the
marketplace. Upholstered fumniture is a
durable product. New furniture is likely
to meet current flammability standards,
Over time, things get spilled on the
fumiture, the fabric may wear out, and
the furniture may pass to a different
household. It is important to remember
that these statistics are based on all
upholstered fumniture, some of which
may be very old,

Changes in the environment also

- complicate the issue. Homes are much

more likely to have smoke alarns today
than they were in 1980. This means
that more fires may be discovered
before fire department assistance is
required. The Consumer Product Safety
Commission (CPSC) required lighters

- to be child-resistant beginning in 1994,

resulting in a diop in fires started by
children playing. The increese in
candle sales in the 1990s was
accompanied by an increase in candle
fires. Laws requiring “fire-safe” .
cigarettes that extingnish when not.
inhaled have béen passed, and as of July
1, 2011, are in effect in all 50 states.
Home fire sprinklers can control a fire
until the fire department arrives, More
information about home fire sprinklers
is available at firesprinklerinitiative.org,
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Safety Tips

If you smoke, smoke outside. Be careful when smoking around upholstered furniture.
Use large, deep, sturdy ashtrays and do not rest them on a sofa or chair. When

lighting cigars, pipes, or cigarettes, make sure sparks from matches do not land on the
- couch or chair. In addition, whenever there has been smoking in a room, check under

cushions and in cracks for discarded butts before going to bed or leaving the home. If

.you smoke, only smoke when you feel alert. Do not smoke when drowsy, intoxicated

or medicated. Never smoke where medical oxygen is used.

. Cigareite ignition—fcsistant- upholstered furniture js more common now, but be aware:

of potential higher fire risk when purchasing antique or used furniture,

Keep heaters and upholstered furniture at least three feet (1 meter) away from each

other. See the manufacturer’s instructions for how to operate and install the appliance
safely. '

Do not place furniture near a fireplace or wood stove. Leave adequate space for

ventilation, The furniture should be at least three feet (1 meter) away from a heat
source,

Eight percent of upholstered furniture fires were begun by someone, usually 2 child,
playing with fire. Keep matches and lighters up high, out of the reach of children,

preferably in a locked cabinet. Encourage children to tell an adult when they find
matches and lighters.

Extinguish all candles when leaving the room or going to sleep. Make sure candles
are placed on a stable piece of furniture in sturdy holders that won’t tip over.

Avoid putting cords against or under fumniture,

For safety tip sheets on a variety of topics, go to www.nfpa.org/safetytips. For all EMAC
tips, go to www.nfpa.org/emac.

Home Upholstered Furniture Fires, 8/11 xiii NFPA, Fire Analysis & Research, Quincy, MA
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On average, 7,040 honie structure fires began with upholstered furniture each year,
During the five-year period of 2005-2009, upholstered furniture was the item first ignited in an
estimated average of 7,040 reported home structure! fires per year. These fires caused an annuel
average of 500 civilian deaths, 890 civilian fire injuries, and $442 million in direct property
damage. On average, one of every 14 reported upholstered furniture fires resulted in death,

Upholstered fumniture plays two major roles in fire scenarios. It may either be the item first
ignited, or it may contribute substantially to the growth of a fire that began with the ignition of
something else, such as a newspaper, blanket, or trash. This report focuses primarily on the first
as the only data available on secondary fuel sources relates to the material contributing most to
flame spread.

One of every five home structure fire deaths resulted from fires that began with

upholstered furniture.

During 2005-2009, U.S. fire departments responded to an estimated average of 373,900 home
structure fires per year, These incidents caused an average of 2,650 civilian deaths, 12,890
reported-civilian fire injuries, and $7.1 billion in direct property loss per year. The 7,040 fires that
began with upholstered furniture accounted for an average of 2% of the reported home structure
fires, 19% of the home civilian structure fire deaths, 7% of the civilian structure fire injuries, and
6% of the structure fire direct property loss per year. Although upholstered furniture was the 15
most common item first ignited in reported home fires, it was the leading item first ignited in home
fire deaths.?

Trends

Since 1980, these structure fires fell 84%.

As shown in Table 1 and Flgure 1, home structure fires begmnmg with upholstered furniture fell
84% from a high of 36,900 in 1980 to 5,900 in 2009, the lowest point in the 30 years of data:
This is a much larger decrease than the 51% drop seen for total home structure fires over the same
period. From 2008 to 2009, upholstered furniture fires fell 13% whilc total home fires fell only
6%. '

Details collected in NFIRS 5.0 were used to derive the estimates from 1999 on. Due to the small
portion of fires originally collected in NFIRS 5.0 during 1999~ 2001 estimates for these years are
omitted from the trend graphs.

1 Homes include one- and two-family dwellings, ma.nufacturi:d_housir‘:g,‘aparlments, tenements, flats, townhauses
and row houses, regardless of ownership. The term “civilian” describe anyone who is not part of the fire service.
2 pMarty Ahrens. Home Structure Fires, Quincy, MA: NFPA 2011, pp. 42-43.
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Figure 1. Home Sfructure Fires that Began with Upholstered Furniture, by Year
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Source: NFIRS and NFPA survey.

Upholstered furniture fire deaths declined sharply in the 1980s, then leveled off.

Deaths resulting from home structure fires beginning with upholstered furniture were at their
highest in 1980 and 1981, with an estimated 1,360 such deaths both years. Figure 2 shows that
deaths hit a platean in the 1990s at roughly half the 1980 and 1981 highs. The 450 death toll
reported in 2009 is 67% lower than the highs in 1980 and 1981 and 8% lower than in 2008. The
solid line shows the five-year rolling average, with the first point above 1982, showing the "
average for 1980-1984 while the last point, above 2007, shows the 2004-2009 average., "
Averages including the years 1999, 2000, and 2001 are not shown.

Civilian fire deaths from all home structure ﬁres fell 51% from 1980 to 2009 and 7% from 2008
to 2009. }

Figure 2. Givliian Flre Deaths Resulting from Home Structure Fires
that Began with Upholstered Furniture, by Year
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Flame damage was limited to the room of origin in almost one-third of home upholstered
furniture fire deaths.

Figure 3 and Table 4 show that that in more than half (57%) of home structure fires that began with
upholstered fumiture, flame damage was confined to the object or room of origin. These fires...
caused one-third (31%) of the associated deaths.

Figure 3. 'Homa Structure Fires th_at Began with Upholstered Furniture
By Extent of Flame Damage: 2006-2009
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Source: NFIRS and NFPA survey.

Smoking materials are the leading cause of upholstered furniture fires and associated losses.
Smoking materials have historically caused the largest number of upholstered fumiture fires and
associated losses, This wag still the.case in 2005-2009. Smoking materials were the heat source
in an average of 1,870, of 28%,-of the home structure fires that began with upholstered furniture
per year. These fires resulted in an annual average of 290 (58%) civilian deaths, 340 (38%) of the
civilian injuries, and $104 million (24%) in direct property damage. Smoking materials include
cigarettes, cigars or pipes, and undetermined smoking material 4 Matches and lighters are not
included in this category. Upholstered furniture fires started by smoking materials are examined
in more deteil later in this report.

Table 5 and Figure 4 show the leading causes of home structure fires that began with upholstcred
furniture with data summarized from several NFIRS fields. In some cases, the equipment
involved in ignition is most relevant; heat source, the field “cause” (as opposed to this summary

of “major cduses” from multiple fields) and factor contributing to ignition also provide relevant
information. The causal factors shown in this graph are not mutually exclusive when they have
been pulled from different fields. When some type of equipment is shown as a cause, it means
the equipment was involved in the ignition. It need not mean that the equipment was defective or
malfunctioned. In many cases, the equipment was used improperly. See Appendix B for details
on how the different categories were caloulated.

4 Bgtimates for smoking materials, candles, matches and lighters include a proportional source of fires and logses
with heat source cade 60 “heat from open flame or smoking materials, other.”

1
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Figure 4. Major Causes of Home Structure Fires
that Began with Upholstered Furniture: 2005-2009 Pl
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Thirteen percent of the home upholstered fires were intentionally set.

On average, 900 (13%) of the home upholstered fumiture fires were intentionally set per year,
- These inc¢idents caused an average of 30 (6%) of the associated civilian deaths, 70 (8%) of the

civilian injuries, and $39 million (9%s) in direct property damage. _

Candles started 10% of these fires.

Candles were the heat source in an average of 710 (10%) home upholstered furniture fires per
year, resulting in an average of 30 (6%) civilian deaths, 110 (12%) of the civilian injuries, and
$43 million Min direct property damage per year.

Hot embers or ashes also started 10% of these fires.

Hot embers or ashes were the heat source in an average of 660 (10%) home upholstered furniture
fires per year, resulting in an average of 30 (7%) civilian deaths, 80 (10%) of the civilian
injuries, and $29 million (6%} in direct property damage per year. The source of these embers or
ashes is not specified. This issue is discussed in greater detail later in Appendix C.

Portable or fixed space heaters were involved in 7% of the home upholstered furniture fire
deaths. ' P

Heating equipment was involved in an estimated average of 640 (%) home upholstered
furniture fires per year. These fires caused an average of 40 (7%) civilian deaths, 50 (6%)
civilian injuries, and $27 million (6%) in direct property damage. Portable and fixed space

Home Upholstered Furniture Fires, 8/11 6 NFPA, Ilire Analysis & Research, Quincy, MA




heaters; including wood stoveés, were the most common type of heating equipment involved.
These heaters were involved in an annual average of 560 (8%) upholstered furniture fires,
resulting in an average of 40 (7%) of the associated deaths, as well as 40 {5%) injuries.

Electrical distribution or lighting equipment was involved in 9% of the home upholstered
furniture fires.

Electrical distribution or lighting equipment was involved in an annual average of 630 (9%)
reported home fires that began with upholstered fumniture. These fires caused an average of 50
(11%) civilian deaths, 90 (10%) civilian injuries, and $25 million (§%) in direct property

demage. Lamps and other lighting equipment were involved in an average of 200 fires per year
and 20 deaths per year. Cords and plugs accounted were involved in an average of 160 of these
fires and 40 of the associated deaths per year. Fixed wiring and related eqmpmcnt was involved -
in 240 such incidents per year.

Someone playing with fire started 8% of the home upholstered furniture fires.

Someane, typically a child, playing with fire or other hieat source started an average of 520 (8%)
home upholstered furniture fires per year. These fires caused an average of 20 (5%) civilian
deaths, 80 (9%) civilian injuries, and $23 million (5%) in direct property damage per year. As
mentioned earlier, factors from different fields overlap. Forty-percent of the upholstered
firrniture fires started by playing were intentionally set.

SPECIFIC CAUSAL FACTORS

The previous discussion focused on causal factors that by themselves almost describe general
scenarios. In this part of the report, results from specific NFIRS causal data elements ate
examined. The broad categories of cause of ignition, a field in NFIRS, are shown in Table 6.
Factors contributing to ignition are shown in Table 7 and human factors contributing to ignition
are'shown in Table 8. Table 9 provides more information on heat sources while more detailed
information on equipment involved in ignition may be found in Table 10,

Abandoned or discarded material was the leading factor contributing to ignition.

The field “factor contributing to ignition” explains how the heat source interacted with the fuel
source to start a fire. Figure 5 and Table 7 show that the leading factor for home upholstered
furniture fires was abandoned or discarded material or products. The NFIRS Complete
Reference Guide notes that this “Includes discarded cigerettes, cigars, tobacco, embers, hot
ashes, or other burning matter,” It “excludes outside fires loft unattended.”

Upholstered fumlture was too close to a heat source such as a candle or heater in roughly one-
fifth of the fires and deaths. Electrical failures or malfunctions fromn all typés of equipment
powered by electricity, not just electrical distribution or lighting equipment, were factors in 14%
of home structure fires that began with upholstered furniture per year as well as 10% of the
associated civilian deaths.
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Figure 5. Home Structure Fires that Began with Upholstered Furniture
' by Leading Factor Contributing to lgnition: 2005-2008
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Source: NFIRS 5.0 arid NFPA survey.

Sleep was a faetor in 12% of the upholstered furniture fires and 28% of the associated
deaths, '

Figure 6 and Table 8 show that sleep was a human factor contributing to ignition in 12% of these
fires and roughly one-quarter of the associated death and injuries. An unattended or
unsupervised person was a factor in 10% of these fires.

Flgure' 6. Home Structure Fires that Began with Upholstered Furnlture
" by Human Factor Contributing to Ignltlon: 2005-2008
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Source: NFIRS 5.0 and NFPA survey.
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A related field on the NFIRS Civilian Casualty Report collects data about human factors
contributing to injury. In his 2011 report, Human Factors Contributing to Fatal Injury, Ben
Evarts showed that upholstered furniture was the item first ignited in one-quarter (26%) of the
home fire deaths in which a possible impairment by alcohol or drugs played a role. His findings
are shown in Figure 7.

Figure 7. Percent of Speclfic Human Factors Contributing to Fatal Home Fire Injuries
in which Upholstered Furniture was the ltem First Ignited: 2008-2009
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Source: Evarts, 2011,

A wide variety of heat sources started these fires.
Figure 8 and Table 9 show that a wide variety of heat sources are involved in home upholstered

furniture fires. Smoking materials, candles, and hot embers or ashes, the three leading heat
sources, were discussed earlier,

Flgure 8. Home Structure Fires that Began with Upholstered Furnlture
by Leading Heat Sourcas; 2005-2009
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furniture fires annually, resulting in an average
of 61 deaths per year. On average, one of every
24 such fires resulted in death. During this period

» Candles caused an annual average of 710 (10%) fires and 30 (6%) associated deaths;
» Lighters caused 520 (8%) fires and 26 (5%) deaths per year; and

o Maiches caused an dverage of 230 (3%) upholstered furniture fires and 6 (1%) deaths
annually.

Operatmg equipment was the heat source in an average of 1,520 upholstered furniture fires per
year, resulting in an average of 74 deaths annually. On average, one of every 20 such fires
resulted in death. The term “operating equipment” includes four heat sources:
» Arcing, which caused an average of 570 (8%) fires and 35 (7%) associated deaths.
annually;.
» Radiated or conducted heat from operating equipment, ‘which caused an average of 520 .
(8%) fires per year and 24 (5%} deaths;
* Spark, ember, or flame from operating equipment, which caused an average of 110 (2%)
fires per year and four associated deaths (1%); and

» - Unclagsified heat from powered equipment, which caused 310 (5%) fires and 12 (2%)
associated deaths per year.

Sixteen times as many upholstered furniture fires were started by smoking materials in
1980 as in 2009.

Figure 9 and Table 14 show that home uphoistered furniture fires started by smoking materials
fell 94% from a high of 23,300 in 1980 to a low of 1,500 in 2009. In the early 1980s, smoking
equipment started almost two-thirds of these fires. In more recent years, smoking materials

caused slightly more than one-quarter of these fires. Several factors played a role in thlS
_decre.asc

Figura 9; Homa Upholstered Furniture Fires Sta}ted by:
Smoking Materials; Candles, Lighters, or Matches; and Operating Equlpment; by Year
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Source: NFIRS and NFPA survey.
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The Upholstered Fumniture Action Council (UFAC) developed voluntary flammability standards i
to prevent cigarette ignitions of the product. Vytenis Babrauskas noted that beginning in the
early 1980s, a hangtag on the product told consumers that the item was manufactured according

to these standards. Babrauskas also cited a Consumer Product Safety Commission (CPSC)

report noting that that 86% of the furniture being sold in the retail market by the mid-1990s met

these requirements and that there was an 85% probability that a ci garettc placed on furniture

from that period would not ignite it.6

Roughly one-third of the adult populatlon smoked in 1979, From 1990 to 2000, roughly one-
quarter smoked, while in recent years, one in five ddults were currents smokers.”

CPSC’s Charles Smith also noted that upholstered furniture coverings varied over time.
Thermoplastics, such as polyester, polyolefin, and nylon, are less prone to cigarette ignition than
cellulosics, such as cotton and rayon. He also noted that in 1999-2002, roughly half of the
upholstered furniture in use had thermoplastic upholstery, roughly one-third had cellulosic
upholstery, and 16% had leather, wool, or vinyl-coated upholstery. The limited laboratory data
indicated that leather, wool, and vinyl-coated fabrics were more resistant to cigarette ignition.
He cited survey data indicating that leather had increased to about 30% of the upholstcrcd
furniture manufactured in 2001.8

Legislation requiring cigarettes to self-extinguish when not inhaled has been passed in all 50
states. New York was the first state to pass this legisiation at the end of 2003 with an effective
date of June 28, 2004. As of July 1, 2011, the requirements are in effect in all 50 states and the
District of Columbia.®

Table 15 shows that home upholstered furniture fires atarted by candles, lighters, or matches fefl
84% from a high of 6,900 in 1980 to a low of 1,100 in 2009, Over the years, fires started by
these small open flames have generally accounted for one-fifth to one-quarter of the upholstered
furniture fires. It is worth noting that home candle fires increased through the 1990s before
falling in the éarly 2000, while fires and associated losses from children playing with fire
declined sharply after CPSC set 2 mandatory standard for child-resistant lighters, Interestingly,
reductions were seen in fires started by both tatches and lighters in 1994.!! CPSC developed a
draft flammability standard to address small open flame ignitions of upholstered furniture in
2001 and a second draft standard to address both cigarette and small open flame ignitions. The
latter is described in detail in Smith’s 2006 CPSC report, 12

6 Vytenis Babranskas. “Upholstered Furniture and Mattresses,” Fire Protection Handbook®, 20" Edition, Quiney,
MA: National Fire Protéction Association, 2008, Section 6, Chapter 6,
7 National Center for Health Statistics. Table 58, “Current Cigarette Smoking among Adults 18 Years of Age and
Over, by Sex, Race, and Age: United States, Selected Years, 1965-2009," Health, United States, 2010, with Special
Feature on Death and Dying, Hyattsville, MD, 2011. Cnline at

Jiwww.ede cha/dat uz]0 igttables,

8 Smith, 2006, p. 21, 32.
" B Coalition for Fire-Safe Cigarettes, "States that Have Passed Fire-Safe Cigarette Taws." accessed Au gust 23, 2011
10 Marty Ahrens. Home Candis Fires, Quincy, MA: NFPA, 2010.

1 John R. Hall, Jr. Children Pfaymg with Fire, Quincy, MA: NFPA 2010,
12 Smith, 2006.
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Table 16 shows that upholstered furniture fires started by operating equipment fell 72% from a
high of 4,700 in 1980 to & low of 1,400 in 2009. In 1980 and1981, roughly one of every eight
upholstered fumiture fires was started by operating equipment. This increased to one in four in
recent years.

Figure 10 shows that the 220 deaths resulting from home upholstered furniture fires started by
smoking materials in 2009 was 79% lower than the 1,060 such deaths in 1980. No clear pattern is
seen for deaths resulting from upholstered furniture fires started by candles, lighters, or matches or

by operating equipment. However, the number of these deaths is much lower than the number
from smoking materials.

Figure 10, Civilian Deaths Resulting from Home Upholstered Furnlture Fires Started by Smoking
Materiafs; Candles, Lighters, or Matches; and Operating Equipment; by Year
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Source: NFIRS and NFPA survey.

Time patterns differ by heat source.

Figure 11 shows that upholstered fumiture fires started by smoking materials were more
common late at night and in the early moming, while fires started by candles, lightets, or
matches and by operating equipment were less common during those hours,

Figure 11. Homie Upheolstered Furnlture Firés Started hy
Smoking Materials; Candles, Lighters, or Matches; and Operatlng Equipment;
by Time of Alarm: 2005-2009
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Source: NFIRS 5.0 and NFPA survey.
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Fatal fire injuries from upholstered furniture fires started by smoking materials peaked between
9:00 p.m. and midnight while the period from midnight to 3:00 a.m. ranked second. Figure 12
shows that deaths from upholstered furniture fires started by candles, llghters or matches were
most commorn in fires reported between 9:00 a.m. and noon and fatal injuries from fires started by
operating equipment peaked between 3:00 and 6:00 a.m.

Figure 12. Deaths from Home Upholstered Furniture Fires Started by
Smokmg Materials; Candles, Lighters, or Matches; and Operating Equlpment;
by Time of Alarm: 2005-2008
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Source: NFIRS 5.0 and NFPA survey,

One-third of smoking material deaths from uphelstered furniture fires resulted from fires

with flame damage limited to the room of origin. :
Tables 17-19 show that upholstered furniture fires started by smoking materials were more likely v
to have been confined to the object or room of origin (64%) than were fires started by candles,

lighters or matches (59%), or fires started by operating cquipment (56%). Figure 13 shows that

flame damage was confined to the object or room of origin in 35% of the deaths from

upholstered furniture fires started by smoking materials compared to only 17% of the deaths

resulting from fires started by candles, lighters or matches and 27% of the deaths from fires

started by operating equipment.

Figure 13, Home Upholstered Furniture Fire Deaths Started by
Smoking Materials; Candles, Lighters, or Matches; and Operating Equlpment;
: by Extent of Flame Damege: 2005-2009
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CAUSAL FACTORS VARY BY HEAT SQURCE.

Smoking materials

Table 20 shows that abandoned or discarded materials or products werg contributing factors in
almost two-thirds (63%) of the home upholstered fumiture fires started by smoking materials.

Eighteen percent of these fires and 12% of the deaths resulted from an unclassified misuse of

material or product. The smoking materials were too close to the furniture in 13% of the fires
and 17% of the associated deaths.

Table 21 shows that sleep was a factor in one-quarter (24%) of these ignitions that resulted in
29% of the deaths and 35% of the injuries. A possible impairment by alcohol or drugs was a
factor in 15% of these fires and 25% of the associated deaths.. Physical disability was a factor in
2% of the fires and 13% of the resulting deaths. Human factors contributing to fatal fire injury

. are discussed later in this section.

Candles, lighters, or matches

Table 22 shows that one-quarter (25%) of the upholstered furniture fires started by candles,
lighters or matches were intentionally set.. These fires caused 23% of the associated deaths and
18% of the injuries. However, playing with a heat source was a contributing factor in 61% of
these intentional fires and 71% of the associated intentional deaths.

Overall, playing was a factor in one-third (33%) of the upholstered furniture fires started by
candles, lighters or matches as well as one-third of the associated deaths (31%) and injuries
(35%). Table 23 shows that the candle, lighter or match was too close to the furniture in 29% of
these small open flame fires, 31% of the associated deaths, and 35% of the injuries. An
unclassified misuse of material or product was a factor in 13% of the fires, and abandonad or
discarded materials or products played a role in 11%.

Human factors contributing to ignition are consistent with the 1arge share of fires started by

playing with fire. Table 24 shows that anr unattended or unsupervised person was a factor in 21%

of the fires, 12% of the deaths, and 18% of the injuries. Age was & factor in 19% of the fires,

31% of the deaths, and 43% of the i injuries. Sleep contributed to 8% of these fires that resulted
in 23% of the assoclated deaths and 14% of the injuries.

Operating equipment

The types of equipment that ignited upholstered furniture in non-confined home fires in which
the heat surce was operating equipment are shown in Table 25. Electrical distribution or
lighting equipment was involved in 37% of the operating equipment fires, 59% of the associated
deaths, and 51% of the injuries. While fixed wiring or related equipment was involved in 14%
of operating equipment fires, no deaths were reported from wiring., Lamps, bulbs or lighting
were involved in 11% of these fires and 18% of the associated deaths. Cords or plugs were
involved in 10% of these fires but 41% of these deaths. Extension cords were the most common
type of cord or plug involved. Overall, cords or plugs were the leading type of operating
equipment involved in upholstered fumiture deaths from operating equipment.
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Heating equipment was also involved iri 37% of these operating equipment fires, 34% of the
associated deaths and 30% of the associated injuries. Portable or fixed space heaters, including
wood stoves, accounted for 34% of the operating equipment fires and deaths, as well as 23% of
the associated injuries. '

The leading factors contributing to ignition are consistent with the equipment involved in
ignition. Table 26 shows that electrical failures or malfunctions-were factors in roughly half of
the upholstered fumniture fires started by operating equipment, including 48% of the fires, 58% of
the deaths and injuries, and 53% of the direct property damage. The equipment was too close to
the furniture in one-third (33%) of the fires, 22% of the deaths and 29% of the injuries.

Table 27 shows that human factors played less of a role than in the fires started by smoking
materials or candles, lighters or matches. Sleep was a factor in 7% of the operating equipment
+ fires and 35% of the associated deaths.

Half of those fatally injured in upholstered fires started by smoking materials were in the

' area or origin and involved in ignition.

Figure 12 shows that the 53% victims of fatal upholstered furniture fires started by smoking
materials were both in the area of origin and involved in ignition. An additional 11% wete in the
area but not involved. The pattern was similar but slightly less pronounced among the victims of
fires started by candles, lighters, and matches, with 46% of the victima in the area and involved
in ignition. The situation was reversed for fires started by operating equipment. Half (51%) of
these victims were not in the area of origin and not involved. An additional 22% were outside
the area of origin when the fire started but involved in ignition.

‘Flgure 14. Home Upholstered Furniture Flre Deaths Started by
Smoklng Materials; Candles, Lighters, or Matches; and Operating Equipment;
by Locatlon at Time of Incldent: 2005-2008
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Source: NFIRS 5.0 and NFPA survey.

Yictims of fires started by smoking materials were more likely to have had other factors
that made escape less likely,

Selected human factors contributing to the fatal fire injury are shown in Figure 15. More than
one-quatter (28%) of the victims of upholstered futniture fires started by smoking materials were
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possibly impaired by ateohol, while one in five (20%) had some type of physical disability. An
additional 8% were unconscious. These factors make it much less likely that someone could
react quickly to a sounding alarm or even a fire developing in the furmture he or she was sitting
or lying on.

Figure 15. Home Upholstered Furniture Flre Deaths Started by
Smoking Materlals; Candles, Lighters, or Matches; and Operating Equipment;
by Human Factors Contrihuting to Fatal injury: 2005-2009
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Source: NEIRS 5.0 and NFPA survey.-

Upholstered furniture ranked second in item contributing most to flame spread for fire
deaths resulting fromi fires that spread heyond the room of origin.

Upholstered fumniture is often the largest itemn in the room and as such can be a secondary fuel
source for fires that began in & nearby wastebasket, with elothing, trash; newspapers, etc.
NFPA’s report, Home Structure Fires, showed that during 2005-2009, upholstered furniture was
the item contributing most to flame spread in annuaj averages of:

4,000 (5%) of the. 88,600 fires per year that spread beyond the room of origin,.

320 (15%) of the 2,080 associated deaths,

580 (10%) of the 65,680 associated civilian injuries, and

$257. million of the $5.9 billion of associated direct property damage. '3

When the item first 1gmted was upholstcred fumLturc the item contributing most to ftame spread
beyond the room of origin was also upholstered furniture in annual averages of:

» 1,800, or 62%, of the 1,800 fires,

» 220, or 64%, of the 350 deaths,

¢ 310, or 64%, of the 470 injuries, and

» $142 million, or 51%, of the $279 million in direct property damagc

13 Marty Ahrens. Home Structure Fires, Quincy, MA: NFPA, 2011, p, 46,
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When the item contributing most to flame spread was upholstered furniture, the item first ipnited
was upholstered furniture in two-thirds (66%) of the fires and injuries, three-guarters (75%) of
the deaths, and 59% of the direct property damage.

A variety of strategies, including barrier methods, fire retardants, and others, have been proposed

- to reduce the intensity or slow the growth of fires involving upholstered furniture,
Unfortunately, NFIRS does not have enough detail to develop national estimates of fires and

~ losses involving furniture made with different configurations, Some mformatlon resources about

these strategies are discussed in the next section.

Additional Information

Vytenis Babrauskas’ chapter “Upholstered Furniture and Mattresses™ in the 20% edition of
NFPA’s Fire Protection Handbook provides information on materials used in upholstered
furniture, flammiability standards, smoldering vs. flaming heat sources, and testing.

NFPA has two standards related to flammability testing of upholstered furniture:

» NFPA 260, Standard Methods of Tests and Classification System for Cigarette Ignition
Registance of Components of Upholstered Furniture, and

» NFPA 261, Standard Method of Test Sfor Determining Resistance of Mock- UpUphaIsrered
Furniture Material Assemblies to Ignition by Smoldering Cigarettes.

Additional information is also available in CPRC staff’s Preliminary Regulatory Analysis of a
Draft Proposed Rule to Address Cigarette and Small Open Flame Ignitions of Uplivlstered
Furniture, online at http:// cpse.gov/library/foia/foia07/briefufurnl.pdf,

Incident descriptions show how these fires.can happen. -

-Appendix D includes a collection of previously published incident descriptions grouped by
scenario. Examples are included of fires started by smoking materials, open flames, heating
equipment, electrical distribution or lighting equipment, and other causes. In mostof these cases,
upholstered furniture was the item first ignited. In others, the fire spread to upholstered furniture.
These incidents are included to show what can happen, not what s typical. The incidents that are
included are more likely to be serious than the typical fire. However, narratives can provide more
detailed information about how different heat sources actually ignite the furniture.
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Safety Tips

+ If you smoke, smoke outside. Be careful when smoking around upholstered
fumiture. Use large, deep, sturdy ashtrays and do not rest them on a sofa or chair.
When lighting cigars, pipes, or cigarettes, make sure sparks from matches do not
land on the couch or chair. In addition, whenever there has been smoking in a
room, check under cushions and in cracks for discarded butts before going to bad
or leaying the home. If you smoke, only smoke when you feel alert. Do not
smoke when drowsy, mtoxlcated or medicated. Never smoke where medical
oxygen is used.

o Cigarette ignition-resistant upholstered furniture is more common now, but be

aware of potential higher fire risk when purchasing antique or used furniture from
the mid-1960s or before.

Keep heaters and upholstered furniture at least three feet (I meter) away from
each other. See the manufacturer’s instructions for how to operate and install the
appliance safely.

» Do not place furniture near a fireplace or wood atove. Leave adequate space for
ventilation. The furniture should be at least three feet (1 meter) away from a heat
source, '

« Eight percent of upholstered furniture fires were begun by someone, usually a -
child, playing with fire. Children should not be left unsupervised — particularly
young children, sometimes s young as two, who play with fire but do not
undetstand the consequences of it. Keep matches and lighters up high, out of the
reach of children, preferably in a locked cabinet. Encourage children to tell an
adult when they firid matches and lighters.

- s Extinguish all candles when leavmg the room or going to sleep. Make sure

candles are placed on a stable piece of furniture in sturdy holders that won’t tip
over.

For safety tip sheets on a variety of toplcs, go to www.nfpa.org/safetytips. For all EMAC tips,
go to www.nfpa.org/emac.
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Table 1,
Home Structure Fires that Began with Upholstered Furniture
by Year 1980-2005 :

36,900 ‘ 2970 $220
1981 33,800 1,360 2,630 $218 $514
1982 27,500 1,190 2,530 $272 $604
1983 24,600 1,100 2,700 - $200 ~$430
1984 24,100 1,090 2,310 3217 _ $448
1985 : 23,100 930 2,330 $225 . $448
1986 22,100 1,070 2,200 $234 $458
1987 20,800 1,030 2,150  $196 $370
1988 70,200 1,100 2,290 $223 $405
1989 18,100 ‘880 2,120 $229 $397
1990 16,400 , 870 2,050 $257 $422
1991 16,200 680 2,050 $290 $457
1992 15,200 © 630 1,660 $188 $288
1993 14,300 . 650 1,960 $231 $343
1994 14,000 670 1,710 $234 $339
1995 13,300 660 1,680 $239 $336
1996 12,800 650 1,610 $249 $341
1997 ' 11,800 660 " 1,440 $213 $285
1998 . 11,600 540 1,430 $225 $296
. 1999 8200 (8200) 480  (480) 880  (880) $217  (8217) $279
2000 9,300 (9,100) 580 (580 1,390 (1,390)  $376 . ($376) $468
2001 9,700 (9.500) 620 (620)  LIDO (1,100) $328  ($328) $397
2000 8,800 . (8.600) 530 (530) 980  (980) $291  ($291) $348
2003 7,800 (7,500 650 - (650)- 960 (960) $205  ($295) $344
2004 7,700 " (7.600) 690  (690) 810  (810) $289  ($289) $329
- 2005 . 7,400 (7,100 540 (540) 940  (940) $364  ($364) £400
2006 7,900  (7,500) 490 (490) 800  (890) $714 ° (3714) $760
2007 7300 (7,000) - 550 (550) . 820  (810) $366  ($366) °  $378
2008 - 6,700 (6,500) 500 {500) 960  (960) $387  ($387) $386
2009 5,900  (5,600) 450  (450) 830 (830) $339 ($339) $339

Note: Numbers in parentheses exclude fires with confined structure firg incident types. Confined fites were first
introduced in Version 5.0 of NFIRS in 1999, Estimates for 1999-2009 are based on data collected originally in NFIRS

5.0 only. Due lo the smaller share of NFIRS data collected in 1999-2001, statistics for these years should be viewed
with caution. :

Sources: NFIRS and NFPA survey. Inflation adjustments were baged on Table No. 723, “Purchasing Power of the
Dollar: 1950 to 2009,” U.S. Census Bureay's Statistical Abstract of the United States: 2011, 130" Edition, 20190,
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Table 2. .
Home Structure Fires that Regan with Upholstered Furniture
by Type of Material First Ignited
(Excluding fires with confined structure fire incident types)
2005-2009 Annual Averages

F_abrlc, fiber, or finished goo
made of cotton, biends,

rayon ar wool 4,360 (72%) 380 (76%) 680  (77%) $338 (76%)
Unclassified fabric, textile or -

fur 940 {14%) 70 {1:5%) 120 (13%) $55 . (12%)
Multiple types of material 210 {3%) 20 (4%%) 20 {2%) $13 (3%)
Plastic . 160 {2%) ] (0%) 10 (1%) $6 (1%)
Unclassified type of material 120 {2%) 10 {2%) 10 (1%) $6 (1%)
Plastic-coated fabric 90 {1%) 0 (0% 10 (1%} $3 (196}
Sawn wood, including finished - :

lumber 60 (1%) ] {0%) 10 (1%) $2 {1%)
Unclasgified natural product 50 (1%) 0 - (1%) 0 (0%) £3 {1%%)
Unclassificd wood or paper 40 (1%) 0 (195} ] (0%) $3 {1%)
Other known type of material 240 (4%%) 10 {2%%) 20 . (3%)- $12 (3%)
Total 6,760  (100%) 500 {100%) 830  (100%) $442 (100%)

Note: Sums may hot equal due to rounding errors.
Source: NFIRS 5.0 and NFPA survey.
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Table 4, Hame Structare Fires that Began with Upholstered Furniture
By Extent of Flame Damage
2005-2009 Annual Averages
(Excluding fires with confined structure fire [ncident types)

Confined to room of origin 2,290  (34%) 130 (25%) (33%) $144  (33%)
Confined to floor of origin 750 (11%) 70 (15%) {14%) $52 (12%)
Confined to building of origin - 1,920  (28%) 240 (48%) . (35%) $191 (43%)
Beyond building of origin 220 (3%) 30 (5%) (4%_) - %36 (8%)
Total ' 6760 {100%) 500  (100%) _ 890 (100%) __ $44Z  (100%)
Extended beyond the room of

origin | 2,880  (43%) 350 (65%) 470 (53%) $279  (63%)

Table 5.

Home Structure Fires that Began with Upholstered Furniture, by Major Cause
2005-2009 Annual Averages ’
(Excludiug fres with confined structure fire incident types)

Smoking materials 1,870 (28%) 250  {58%) - 340 (38%) $104  (24%)
__Intentional I 900  (13%) 30 (6%) 70 (8%) $39  (%%)
Candle 710 (10%) 30 (6%) 110 (12%) $43  (10%)
Hot ember or ash. . 660 (10%) 30 {7%) 280 (10%)- £29  (6%)
Heating eéquipment 640 (9%) 40 (7% 50 (6%) $27  (6%)
Electrical distribution and

lighting equipment 630 (9%). 50 (11%) 50  (10%) §25  (6%)
Playing with heat source 520  (8%) 20 (5%) 80 (9%) $23  (5%)

Note: The major cause table summarizes causal factors pulled from several fields. In some cages, the
equipment involved in ignition is most relevant; heat source, the field “cause,” and factor contributing to
ignition also provide relevant informaticn. The causes shown here are not mutually exclusive when they
have beerl pulled from different fields. Causal factors that lack detail (such as unintentional or failure’of
equipment or heat source in the cause field, or heat from operating or powered equipment or arcing in the
heat source fleld) were not included in this summary table. The causes shown are those that are well
defined, account for st least 2% of the fites, and have clear prevention strategies or have historically been
of interest, Sums may not equal due to rounding errors.

Source: NFIRS 5.0 and NFPA survey.
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Tahle 6.
Haome Structure Fires that Degan with Upholstered Furniture
by Cause of Ignition '
2005-2009 Annusal Averages
(Excluding fires with confined structure fire incident types)

“Unintentional 5060 (15%) (87%) 74D  (84%)  $365  (82%)

Intentional 900 (13%) 30 %) 70 (8% $39 {5%)
Failure of equipment or heat .
source 600 (9%) 30 (5%) 60 (7%) 330 (1%)
Cause, other 170 (3%) 10 (1%) 10 (1%) 87 (%)
Actof nature 30 {0%) 0 (1%) 1] {0%) 21 {0%)-
Total 6,760 {100%) 500 {100%) 890 (100%) $442  (100%)

Note: Sums may not equal due to rounding errors. Estimates of zero mean that the acteal number rounded to zero —
it may or may not actually be zero. ’

Source: NFIRS 5.0 and NFPA survey.
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Table 7.
Home Structure Fires that Began with Upholstered Furniture
by Factar Contributing to Ignition
2005-2009 Annual Averapes
(Excluding fires with confined structure fire incident types)

. ot I LI
Abandonred or discarded material or

product 1,830 (27%) 210 {41%) 280 (32%) $99  ° (22%)
‘Heat source too close to combustible 1,500 (22%) 100 (20%) 210 (24%) $70 (16%)
Electrical failure.or malfunction 910 (14%) 50 (10%) 100 (12%) $50 {11%) -
Unclassified misuse of material or

product 900  (13%) 70 (13%) 130 (15%) = $32 (7%)
Playing with heat source 520 (8%5) 20 (5%) 0 {9%) $23 (5%)
Unclassified factor contributed ta - '

___ignition 520 (8%) 40 (8%) = 60 (7T%) $138 (31%)
Equipment knattended 130 (2%) 0 {0%) 0 (1%) $6 (1%)
‘Unclassified mechanical failure or ' .

malfunclion . 90 (1%) 0 (0%) 0. (1% $4 (1%)
Exposure fire 90 (1% o (0%) G (0%) 34 (1%)
Unclassified fire spread or control 80 (1%} 10 (3%) 0 (19%) $s {1%)
Colliston, knock down, or tum over 60 (1% 0 (1%) 10 {1%) $3 (19)
Rekindle 50 (1%) 0 (0%) 0 (0%) $1 (0%)
Flammable liquid used to kindle fire 50 (1%) 0 (0%) . 0 (0%) 32 - {1%)
Equipment overloeded 40 (1%) 10 (2%) 10 (1%) $3 (1%)
Unclassified operational deficiency 40 {1%%) 0 {1%) 10 (1%) 32 (0%)
Unintentionally turned on or not turned _ - i '

off ) 40 (1%) 0 {0%) 0 (0%) 33 {1%)
Flammable liquid or gas spilled 40 (1%%) 10 (2%) 10 {(1%) $2 (0%) -
Other known factor ‘ 260 (4%) 10 (1%) 30 (3%)  §$16 (4%)
Total fires 6,760 (100%) 500 (100%) 890  (100%)  $442 _ (100%)
Total entries* 7,130 (106%) 540 (107%) 960 . (108%)  $464  (105%)

*Multiple entries are allowed, resulting in more factor entries than fires.

Note: Sums may not equal due to rounding errors. Fires in which the factor contributing to ignition was caded as
“none,” unknown, or not reported have been allocated proportionally among fires with known factor contributing to
ignition. Estimates of zero mean that the actual number rounded to zero — it may or may not actually be zero.

Source: NFIRS 5.0 and NFP A survey.
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Table 8.
Home Structure Fires that Began with Uphelstered Furniture
by Human Factor Contributing to Ignition
2005-2009 Annual Averages
(Excluding fires with confined structure fire ineident types)

Asleep 800 (12%) 140 (28%) 20 (23%) $46  (10%)
Unattended or unsupervised ,
person 670 {10%) 30 {5%) 0 (1%) $3t {7%)
Possibly impaired by eleoho] or : -
drugs 460 (7%) 90  (18%) 110 {13%) $27 (6%)
_Age was a factor . 340 . (5%) : 50 {10%) 70 (8%) $20 {4%)
Possibly mentally disabled 140 (2%) 20 (4%) 30 (3%) $7 (2%)
Multiple persans involved 90 (1%) 10 (1%) 10 (1%5) £5 - (1%)
Plysically digabled 0 {1%6) 40 (9%) 40 (4%) , $6 {1%)
No human factor 4,500  (67%) 210  (42%) 440 (50%) . $322 (13%)
Total fires 6,760  (100%) 500  {(100%) 890 (100%) $442  (100%)
Todal entries* 7,080 (105%) 590  {117%) 970  {110%) 3464  (105%)
*Multiple eniries are allowed, resulting in more factor entries than fires.
Note: Sums may not equal due to rounding errors. Estimates of zero mean that the actual number rounded to zero —
it may or may not actually be zero.
Source: NFIRS 5.0 and NFPA survey.
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Table 9.
Home Structure Fires That Began with Uphelstered Furniture, by Heat Source
2005-2009 Annual Averages
(Excluding fires with confined structure fire incident types)

iy

Smoking materials 1,870 (28%) 290  (58%) 340  (38%) %104  (24%)
Candle 710 {10%) 30 {6%) 110 {12%) 343 (l10%)
Hot ember orash 660  (10%) 30 (7%) 80 (10%) $25 (6%)
Unclassified hot or smoldering object 600 (9%) 20 (4%) 40 (5%)  $119  (27%)
Arcing 570 (8%) 40 (%) 70 {8%) $31 (7%)
Radiated or conducted heat from '

operating equipment 520 (8%) 20 (5%) . 50 (5%) 327 (6%)

_Lighter . 520 (8%) 30 '{3%) 100 {12%) $24 (6%)

Unclassified heat from powered ’ : '

equipment . 310.  (5%) 10 (2%) 30 (4%) $17 (4%)
Unclassified heat source 260 {4%) 10 (2%) 10 (2%) 315 (3%)
Match 230 . (3%) 10 (1%) 20 (3%) $8  (2%)
Spark, ember or flame from .

operating equipment 110 (2%} 0 {1%) 10 (1%) $6 {1%)
Multiple heat sources inciuding

multiple ignitions 70 (1%) 0 (0%) 0 (0%) $4 (1%)
Flame or torch used for lighting 50 (1%) 0 (1%) 10 {1%) $5 (1%)
Incendiary device 40 {1%) 0 (0%) (0%%) . 31 (0%)
Fireworks 40 (1%) 0 (0%) 0 (0%} $2 (0%)
Mbolten or hot material 40  (1%) 0 {0%4) 0 (0%) $2 (0%)
Qther known heat source 160 (2%) 10 {1%) 10 (1%) $6 {1%)
Total 6,760 (100%) 500 (100%) 890  (100%)  $442  (100%)

Note: Sums may not equal due to rounding errors. The statistics on matches, lighters, smoking materials and
candles include a proportional share of fires in which the heat source was heat from an unclassified open flame or

smoking material, Estimates of zero msan that the actual number rounded to zero — it may or may not actually be
Zer0.

Source: NFIRS 5.0 and NFPA survey,
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Table 10,
Home Structure Fires That Began with Upholstered Furniture, by Equipment Involved in Ignition i
2005-2009 Annual Averages
{Excluding fires with confined structure fire incident types)

No equinment involved 4850  (12%) {15%) (75%) (81%)
Portable or fixed space heater 560 (8%) 4 (7% 40  (5%) $24 (5%)
Fixed wiring and related equipment 240 (4%) 0 (1%) 20 (2%) $10 (2%)
Lamp, bulb or lighting 200  (3%) 20 (3%) 40 (4%) $3 2%)
‘Cord or plug 160 (2%) 40 (%) 20 (3%) $7 (1%)
_Cigarette or pipe lighter 100 . (1%) 0 (1% 20 (2% $5 (1%)
Aiir conditioner ) 90 {1%) 0 (0%) 0 (09%) $2 (0%}
Unclassified equipment involved in '
ignition 60 (1%) 0 (0%) 10 (1%) $5 {1%)
Unclassified portable appliance
designed to produce heat 50 (1%} ] {19%0) 0 {0%) $2 (1%4)
Heating pad 30 (1%) 0 {0%) 0 (%) . %2 {0%)
Qther known equipment 430 (6%) 0 (6%) 70 (%) 319 {4%b)
Total | ‘ 6,760  (100%) 500 (100%) 890 (100%) $442 (100%)

Oxygen administration equipment wag involved less than 1% of these fires but an everage of 20 (4%) of these deaths per yeer,

Note: Fires in which the equipment involved in ignition was unknown or not reported have been alloeated
proportionally among fires with knowri equipment involved. Fires in which the equipment involved in ignition was
entered as none but the heat source indicated equipment involvement or the heat source was unknown were also
treated as unknown and allocated proportionally among fires with known equipment involved. Fires in which the
equipment was partially unclassified (i.e., unclassified kitchen or cooking equipment, unclassified heating, caoling
or air condition equipment, etc.) were allocated propottionally among fires that grouping (kitchen or cooking
equipment; heating, cooling o7 air conditioning equipment, etc.). Sums may not equal due to rounding errors.
Bstimates of zero mean that the actual number rounded to zero — it may or may not actually be zero.
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Table 11.
Home Structure Tires That Began with Upholstered Furniture, by Leading Heat Source and Year
2005-2009 Annual Averages
(Excluding fires with confined structure fire incident types)

1980 23300 (63%) 6900 (10%) 4700 (13%) 400 - (1%) 35300 (96%) 36,000 (100%)

1981 21,800  (64%) 6,000 (18%) 4,200 (13%) 300 (1%) 32,400 (96%) 33,800 (100%)
1982 17,100 (62°%) 4800 (17%) 3,700 (14%) - 200 (1%) 25900 (94%) 27,500 (100%)
1983 14,500 (59%) 4700 (19%) 3,900 (16%) 200 (1%) 23300 (95%) 24,600 (100%)
1984 14,100 (59%) 4,600 (19%) 3,600 (15%) 200 (1%) 22,500 (93%) 24,100 (100%)
1985 12,800 (55%) 4,700 (20%) 3700 (16%) 200 (1%) 21,400 (93%) 23,100 (100%)
1986 12,300 (56%) 4,500 (20%) 3300 (15%) 300 (1%) 20400 (92%) 22,100 (100%)

. 1987 1LA00  (55%) 4,500 (22%) 3200 (16%) 300 (1%) 19,400 (93%) 20,800 (100%)
1988 11,000 (54%) 4300 (21%) 3,300 (16%) 300 (1%) 18900 (93%) 20200 (100%)
1989 9400 (52%) _ 3900 (22%) 37300 (18%) 200 (1%) 16,800 (93%) 18,100 (100%)
1950 8,500 (52%) 3,500 (21%) 3,000 (18%) 200 (1%) 15200 (93%) 16400 (100%)
1991 8200  (51%) 3400 (21%) 37200 (20%) 200 (1%) 15000 (93%) 16,200 (100%)
1992 7,100 (47%) 3800 (25%) 3,000 (20%) 200 (1%) 14,100 (93%) 15200  (100%)
1993 6900 (48%) 3400 (24%) 2900 (21%) 200 (1%) 13400 (94%) 14300 (100%)
1994 6400 (46%) 3,600 (26%) 2700 (19%) 200 (2%) 12,900 (92%) 14,000 (100%)
1995 6200 {(47%) 3300 (25%) 2,600 (20%) 200 (2%) 12300 (93%) 13300 (100%)
1996 5000 (46%) 3,000 (23%) 2,600 (21%) 200 (1%) 11,700 (92%) 12,800 (100%)
1997 5300  (45%) 3,000 (25%) 2,500 (21%) 200 (1%) 10,900 (93%) 11,800 (100%)
1998 5100 (44%) 3000 (26%) 2,500 (22%) 200 (2%) 10,800 (93%) 11,600 (100%)
1999 1,100  (38%) 2,500 (30%) 1,500 (19%) 400 (5%) 7,600 (92%) - 8,200 (100%)
2000 3,000 (35%) 1900 (21%) 1,600 (I8%) 800 (9% 7,500 (32%) 9100 (100%)
2001 3700 (33%) 200 (22%) 1,900 (20%) 900 (10%) 8000 (84%) 9,500 (100%)

- 2002 2,600 (30%) 1900 (22%) 1700 (20%) 900 (10%) 7,000 (82%) 8,600 -(100%)
2003 2,200 (29%) 1600 (22%) 1,600 (21%) 700 (9%) 6,100 (81%) 7,500 (100%)
2004 2,300 (30%)  L700 (22%) 1,600 (21%) 700 (10%) 6,300 (83%) 7,600 (100%)
2005 2,000  (28%) 1,600 (23%) 1,500 (21%) 700 (10%) 5,800 (B1%) 7,100 (100%)
2006 2,100 (28%) 1,700 (22%). 1600 (21%) 800 (10%) 6,200 (82%) 7,500 (100%)
2007 1,900 (28%) LS00 (21%) 1,700 (24%) 600  (9%) 5,800 (82%) 7,000 (100%)
2008 1,800 (28%) 1300 (20%) 1,500 (23%) 600 (10%) 5200 (80%) 6,500 (100%)
2009 1,500 (27%)  L,100 (20%) 1400 (24%) 600 (10%) 4,500 (81%). 5,600 (100%)

Note: Sums may not equal due to rounding errors. The statistics on smoking materials and candles, lighters, or
matches inciude a proportional share of fires in which the heat soures was heat from an unelassified open flame or
smoking material. The category “operating equipment” includes fires with four heat sources: arcing; radiated or
conducted heat from operating equipment; spark, ember or flame from operating equipment; and unclassified heat
froin operating equipment. Bstimates for 1999-2009 are based on data cctlected originally in NFIRS 5.0 only. Due to
the smaller share of NFIRS data collected in 1999-2001, statistics for these years should be viewed with caution. The
subtotal column shows the sum of the fires started by: smokmg materials; candles, lighters or 1hatches; operating

equipment; and enber or ash. PFires with confined fire incident types were excluded from the totals and pereent
calculation.

Source: NFIRS and NFPA survey.
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Table 12.
Home Structure Fire Deaths That Began with Upholstered Furniture, by Leading Heat Source and Year
2005-2009 Anuual Averages
(Excluding fires with confined strueture fire incident types)

1980 - 1060 (78%) 200° (i5%) 39 (3%). O (0%) L300 (96%). 1360 (100%)

1981 1,120 (82%) 80 (6%) 91 (T%) 30 (%) 1320 (97%) 1360 (100%)

1982 980  (82%) 100 (8%) 66  (6%) 10 (1%) L1160  (97%) 1,190 (100%)
1983 850 (77%) 180 (16%) 33 (3%) 0  (0%) 1,060 (97%) 1,000 (100%)
1984 860 (79%) 110 (10%) 95 (9%} 20 (2%) 1,080 (99%) 1,000 (100%)
1985 720 (77%) 110 (12%) 62 (%) 0 (0%) 890 (96%) 930  (100%)
1986 710 (72%) 130 (12%) 107 (10%) 0 (0%) 1,010  (94%) 1,070 (100%)
1987 700 (68%) 140 (14%) 128 (12%) 20 (2%) 990  (96%) 1,030  (100%)
1988 810 (74%) 130 {12%) 100 (9%) 10 (1%) 1,050 (96%) 1,100 {100%)
1989 670  (76%) 120 (14%) 68  (8%) - 0  (0%) 360  (98%) 880  (100%)
1990 500 (68%) 110.  (13%) 103_(12%) . 0 (0% 810 (93%) 870  (100%)
1991 450 (66%) 130  (19%) 66 (10%) 0 {0%) 650 (95%) 680 (100%)
1992 480  (76%) 80 (13%) 49 (8%) 0 (1% 610 (97%) 636 (100%)
1993 440 (68%) 90  (14%) 84 (13%) 10 (2%) 630  (96%) 650  (100%)
1994 410 (61%) 160 (24%) 84 (i3%) 10 (2%) 670 (100%) 670 (100%)
1995 490  (74%) 80 (12%) 82 (12%) 0  (0%). 650  (99%) 660  (100%)
1996 470 (72%) 70 (11%) 82 (13%) 0  (0%) 620 . (96%) 650 (100%)
1997 450  (63%) 830 (12%) 92 (14%) 10  (2%) 630 . (96%) 660  (180%)
1998 350 (65%) - 120 (22%) 46 (9%) 10 (1%) 520 (97%) 540  (100%)
1999 360 (75%) 0 (%) .60 (13%) 60 (13%) 480 (100%) 480 (100%)
2000 330 (58%) 40 (7%6) 140 (24%) 30 (6%) 540 (94%) 580 (100%)
2001, 380 (62%) 90  (15%). 130 (1%) 0 (0% 600 (97%) 620 (100%)
2002 230 (43%) 80 (15%) - 110 (20%) 50 (10%) 470  (88%) 530 - (100%)
2003 310 (47%) 30 (5%) 180 (28%) 20 (3%} 550 (83%) 650  (100%)
2004 370 (53%) 100 (14%) - 120 (17%) 30 (4%) 620 (89%) 690  (100%)
2005 . 330 (61%) 80  (16%) 50 (10%) 30 (6%) 500 (93%) 540 (100%)
2006 310 (64%) 30 (6%) 80 (17%) 20 (5%) 450  (92%) 490  (100%)
2007 320 (59%) 60  (12%) 80 (14%) 30  (5%) 490 (89%) 550 (100%)
-2008 250 (50%) 70 (14%) 90 (18%) 30 (7%) 440 (89%) . 500 (100%)
2009 220 (49%) 70 (15%) 70 (15%) 60 (12%) R0 (92%) 450.  (100%)

Note: Sums may not equal due to roundlng errors. The statistics on smoking materials and candles, lighters, or
matches include a proportional share of fire deaths in which the heat source was heat from an unclassified open flame
or smoking material. The category “operating equipment” includes deaths from fires with four heat sources: arcing;
radiated or conducted heat from operating equipment; spark, ember or fiame from operating equipment; and
unclassified heat from operating equipment, Estimates for 1999-2009 are based on data collected originally in NFIRS
5.0 only, Due to the smaller share of NFIRS data collected In 1999-2001, statistics for these years should be viewed
with caution. The subtotal column shows the sum of the deaths fiom fires started by: smoking materials; candlcs
lighters or matches; operating equipment; and ember or ash,

Source: NFIRS and NFPA survey.
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Table 17,
Home Upholstered Furniture Fires Started, by Smoking Materials, by Extent of Flante Damage
21]05-‘2-009 Annual Averages
(Exeluding fires with confined structure fire incident types)

Confined to objectof _ S

oripgin 600 (32%) 29 {10%) 57 (17%) $4 (4%)
Confined to room of origin - 600  (32%) 74 (25%) 111 (33%) $19 (18%)
Canfined to floor of origin 190 {10%) 48 (16%) 4 (13%) 515 (14%)
Confined to building of ,
_origin _ 440  (23%) 132 (45%) 112 (33%) $56  (54%)
Beyond buitding of origin 50 (3%) 9 (3% 12 {4%) 11 {10%)
Total 1,870 (100%) 291 (100%) 337 (100%) $104 (100%)

Table 18,

Home Upholstered Furniture Fires Started by Candles, Lighters, or Matches
by Extent of Flame Damage
2005- 2009 Annual Averages
" (Excluding fires with confined strncture fire incident types)

Cenfined to object of

origin 340 (24%) 0 (0%) 29 (12%0) $3° (4%
Confined to room of origin 510  (35%) 11 ~ (17%) 77 (33%) $13 {17%)
Confined to floor of origin 150 {10%) 16 (27%) 32 (14%%) $10 . (13%%)
Confined to building of - . _ .

origin 410 (28%) 23 (47%) 87 {37%) 343 (56%)
Beyond building of origin 40 {3%) 5 0% - 11 . (5% - §7. (9%)
Total 1,450 (100%) 61  (100%) 237 (100%) $76  (100%)

Note: Sums may not equal due to rounding errors, Estimates of zero mean that the actual number rounded to 7610 —
it may or may not actually bs zero.

Source: NFIRS 5.0 and NFPA survey.
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Table 19.
. Home Upholstered Furniture Fires . ¢
Started by Operating Equipment, by Extent of Flame Damage
2005-2009 Annual Averages
(Excluding fires with confined structure fire incident types)

Confined to object of origin

280

{19%) (3%} 15 (10%) $4 {5%)

Canfined to roorh of origin 570 (33%) i7 (23%) 57 {38%) $17 {20%)y

Confined to floor of origin 170 (11%) 14 . (19%) 22 (15%) $15 (18%)

Confined to building of . . _
origin 40  (29%) 18 (51%) 47 . (31%) 341 (51%)

Bevyond building of origin 50 {3%) 2 (3%) 8 (6%) $4 {5%)

Total . 1,520 (100%) 74 (100%) 149  (100%) 381 (100%)

Nofe: Sums may not equal due to rounding errors. Estimates of zero mean that the actual number rounded to zero —
it may or may not actually be zero, .

Source: NFIRS 5.0 and NEPA survey.
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- Table 20.
_ Home Upholstered Furniture Fires
Started by Smoking Materials, by Factor Contributing to Ignition
2005-2009 Annual Averapes
(Excluding fires with confined structure fire incident types)

BRI T

scarded material or

Abandoned or di .

product 1190  (63%) 179 (61%) 194 (58%) $74 . (11%)
Unclassified misuse of materia] or :

product 340 (18%) 35 (12%) 69 {20%) $14  (14%)
Heat source too close to ' . , o

combustibles 240 (13%) 9 (17%) 57 _ (17%) $I0 (10%)
Unclassified factor contributed to :

ignition 110 {6%) 26 (5%) 20 (6%) $4 {(4%%)
Playing with heat source - 20 (1%) 0 (0%) 2 (1%) . $0 (0%)
Unclassified fire spread or control 10 (1%) 7 (2%) 3 (1%4) $1 (1%)
Improper containgr or storage 10 {1%) 0 (0%) 2 (1%) 30 {0%)
Other known factor 50 (2%) 12 . (%) 12 (3%) $4 (4%)
Total fires 1,870  (100%) - 291 (100%) 337 {100%) $104 {100%)
Total entries* 1,950 (104%) 307 (106%) 358 (106%)  $107  (103%)

*Muitiple entries are allowed, resulting in more facter entries than fires.

Nate: Sums may not equal due to rounding errors. Fires in which the factor contributing to ignition was coded as
“none,” unknown, ot not reported have been allocated proportionally among fires with known factor contributing to
ignition. Estimates of zero mean that the actual number rounded to zero -- it may or may not actually be zero.

_ Source: NFIRS 5.0 end NFPA sunr'_ey‘.
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) Table 21. : _
Home Uphalstered Furniture Fires Started by Smoking Materlals, by Human Facter Contributing to Ignition
2005-2009 Annual Averages
(Excluding fires with confined structure fire incident types)

i

Asleep - 440 (24%) 86 (29%) 116 (35%)  $26  (25%)
Possibly impaired by alcohol or

drugs 280 {15%) 72 (25%) 74 (22%) $20 (20%)
Unattended or unsupervised ’ '

person ‘ 170 {9%) 17 {6%) 17 (5%) $7 {6%)
Age was a factor 70 {4%) 35 (12%) 16 ©  (5%) $3 (3%)
Possibly mentally disabled _60 (%) - 13 (5%4) 6 . (5%) $3 (3%)
Physically disabled 50 (2%4) kY (13%) 19 (6%) _ 33 (3%)
Multiple persons involved 20 (1%) 4 {1%) 8 (2%%) $2 (2%%)
No human facter - 950 (51%) 103 {36%) 127 {38%) $52 (50%)
Total fires 1,870 (100%) 291  (100%) 337 (100%)  $104  (100%)
Total entries*s . 2,040 (109%) 367 (126%) 395 {117%) 3115 (111%)

*Multiple entries are allowed, resulting in more factor entries than fires,

Table 22,
Home Uphalstered Furniture Fires Started by Candles, Lighters, or Matches
by Cause: 2005-2009 Annugal Averages N
(Excluding fires with conflned structure fire incident types)

Unintentional 1,080 {71%) 57 (77%) 119  (79%) $63 {78%)
‘Intentional 380 (25%) 17 (23%) 27 (18%) $15  (19%)
Unclassified cause of ignition 40 (2%) 0 (0%) 3 {2%) 32 {2%)
Pailure of equipment or heat

source , 10 {1%) 0 (0%) 2 (1% $0 {1%)
Total 1,520  (100%) 74 (100%) - 149 (100%) 81 (100%)

Note: Sums may not equal due to rounding errors. Estimates of zero mean that the actital number rounded to zero -
it may or may not actually be zero, ‘ '

Source: NFIRS 5.0 and NFPA survey.
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Table 23.
Home Upholstered Furniture Fires Started by Candles, Lighters, ar Matches
by Factor Contributing to Ignition: 2005-2009 Annual Averages
(Excluding fires with confined structure fire incident types)

i St _‘L;I a1 oyl PP L ) 10 oon 4 PR A1 G A REERL R E
Playlng with heat sotres 470 (33%) - 22 (37%) % {31%) $23  (30%)

Heat source 100 close to combustibles 430 (29%) 19 . (31%) 82 (35%) $24  (32%)
Unclassified misuse of material or ' :

product 180 (13%) T (12%) 40 (17%) $10 (13%)
Abandoned or discarded material or
praduct 160 (11%) 5 (8%) 28 {12%) 8 (11%)
Unclassified factor contributed 1o
ignition 100 (7%) 3 (5%) 15 {6%) $4 {5%)
Equipment unattended _ 0 (2%) 0 (0%) 3 (%) 2 (W
Collision, knock down, or overlum 30 (2%) 3 (5%) 2 (1%) $1 (2%)
Unclassified fire spread or control 20 (2%) 0 (0%) 1 (0%) $3 {4%)
Anjmal 20 (1%} 0 (0%) 0 - (0%) 32 (2%)
Flammable ligquid used to kindle fire 20 (1%) KU (/1) 1 {0%) $1 (1%}
‘Exposure fire 10 (1%) 0 (0%) 0 (0%) $1 . (%
Flammable liquid or gas spilled 10 (1%) 3 (5% 2 (1%} $0 {0%)
Unclassified operational deficiency 10 (1%} 0 (0%) 4 (2%) $0 {0%)
Other. known factor 40 (3%) 0 {0%) 8 (3%) $3 (3%}
- Total fires ' 1,450 (100%) 61 {(100%) 237 (1H0%) - $76  (100%)
Total eniriss* : 1,530 {106%) 63 (103%) 260  (110%) $81  (107%)

*Multiple entries are aflowed, resulting in more factor entrics than fires. -

Note: Sums may not equal due to rounding errors. Fires in which the’ factor contributing to ignition was coded as
“none,” unknown, or not reported have been allocated proportionally among fires with known factor contributing to
ignition. Estimates of zero mean that the actual number rounded to zero — it may or may not actually be zero.

Soutce: NFIRS 5.0 and NFPA survey.
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Table 24,
Home Upholstered Furniture Fires Started by Candles, Lighters, or Matches
by Human Factor Contributing to Ignition: 2005-2009 Annual Averages
(Excluding fires with confined strueture fire incident types)

i 126 14

A TR WY "l d S LTRSS s Lerllie B
Unattended or unsupervised person 300 (21%) 7 {(12%) 42 - (18%) 16 (22%)
_Age was a factor 270 - (19%) 19 (31%) 48 (20%) $16 . (21%)
- Asleep 120 (8%) 14 (23%) 33 {14%) $8 (10%)
Possibly impaired by alcoho! or drugs 70 (5%0) 3 (8%) 15 {6%) $3 {4%)
Possibly mentally disabled 50 (4%) 2 (%) 10 (4%) - $3 (4%)
Multiple persons involved 30 {2%) ] (0%) 3 {1%0) $2 (3%)
Physically disabled 20 (1%) 3 (4%) 8 (3%) $2 - (%)
No human factor 700  {48%) 19  (31%) 102 (43%) 835 {46%)
Total fires ' 1,450 (100%) 61  (100%) 237 {100%) £76 ‘ (100%)
Total entries* 1,560 (108%) 6  (113%) 262 (111%) $84  (111%)

*Multiple entries are allowed, resulting in more factor eatties than fires.

Note: Sums may not equal due to rounding errors. Estimates of zero mean that the actual number rounded to zero —-
it may or may not actually be zero.

Source; NFIRS 5.0 end NFPA. snrvey.
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] Table 25.
Home Upholstered Furniture Fires Started by Operating Equipment
by Equipment Invelved in Ignition
2005-2009 Annual Averapes )
(Excluding [ires with confined structure fire incident types)

‘Flectrical distribution or Hghting

equipment 570 (37%) 44 (59%) 75 (51%) $27 (33%)
Fixed wiring snd related equipment 220 . (14%) 0 (0%) 204 (13%) $11 {13%)
Lamp, bulb or lighting 160 (11%) 13 (18%) 27 (18%) $7 (8%)
Cord or plug ‘ 150 (10%) 31 (41%) 22 - (15%) $3 (10%)
Transformer and power supplies 0 (2%) 0 (0%) 6 {4%) 31 {2%)
Heating equipment 560  (37%) 16 (34 %) 45  (A0%) $28 {35%)
Fixed or portable space heater, )

including wood stoves 510 (34%) 26 (34%) 35 (23%) $26 (32%)
Heat lamp 20 {1%) 0 (0%) 2 (1%) $0 (1%)
Pireplace or chimney 10 (1%) 0 {0%) 6 (4% 31 (1%)
Central heat 10 {1%) 0 {0%) 0 (0%) $1 {1%)
Water heater . 10. (1%) 0 {0%) 2 (1%) 50 (0%)
Heat tape 0 (0%) 0 (0%) 0 (0%] _§0 {0%}
Electronic, office or

cntertainment equipment 60 {4%5) 0 {0%%Y 7 (5%) 55 . {6%)
Cooking equipment 0 {1%) 1] {0%) 0 (0%) $0 (0%
Portable cooking or warming

egquipment 10 (1%) 0 {0%) 0 (0%) 30 {0%)
Other known cooking equipment 10 (1%) 0 (0%) 0 (0%) $0 (0%
Shop tools or industrial _

equipment, including torches 20 {1%) 0 (0%) ] {0%) 32 (2%)
Afr conditioner . _ a0 {5%) 0 {0%) 2 (1%) 52 {2%)
Unclassified pértable appliance : o

designed to produce heat 40 {3%) z (3% 2 (1%) 34 {4%)
Fan . 40 {2%) 0 (1%) 0 (0%%) 51 (2%)
Heating pad 30 (2%} 0 {0%) 0 (0%) - %3 {3%0)
Eleciric hlanket 20 (1%} i (0%:) 7 (5% 51 {1%)
Unclasgified equipment involved

in ignition 10 (1%) 0 (0%) 2 (1%) $4 (5%)
Hair dryer 10 {1%) 0 (0%) 0 (0%) $1 (1%)
Curling iron or curler warmer 10 {1%) 0 (0%)‘ 4 (3%} §0 _ (D%)
Clothes iron 10 (1%) 0 (0%%) 0 (0%) 30 {1%)
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Tahle 25.°
Home Upholstered Furniture Fires Started by Operating Equipment b
) by Equipmient Involved in Ipnition
2005-2009 Annugl Averages
(Excluding {ives with confined structure fire incident types)
{Continued)

Other known equipment 5 (%) 3 (4%) 5 (3%) - $3 {3%)

Totll . 1,520  (100%) 74 (100%) 149 (100%) $81  (100%)

Note: Fires in which the equipment ifivolved in ignition was unknown or not reported have been allocated
proportionally among fires with known equipment involved, Fires in which the squipment involved in ignition was
entered a3 none but the heat source indicated equipment involvement or the heat source was unknown were also
treated as unknown and allocated proportionally among, fires with known equipment involved. Fires in which the
equipment was partially unclassified (i.e., unclassified kitchen or cooking equipment, unclassified heating, cooling
or air condition equipment, etc.} were allocated proportionally among fires that grouping (kitehen or cooking
equipment; heating, cooling or air conditioning equipment, etc.). Sumns may not equal due to rounding errors.
Estimates of Zero mean that the actual number rounded to zero — it may or may not actually be zero.

Source: NFIRS 5.0 and NFPA survey.

Home Upholstered Fi wrniture Fires, 8/11 42 NFPA, Fire Analysis & Research, Quincy, MA




Tahle 26.
Home Upholstered Furniture Fires Started by Operating Equipment
by Factor Contributing to Ignition: 2005-2009 Annual Averages

(Excluding fires with confined structure fire incident types) -

B (58%)

71 i

Electrical failurs or malfunction 730 (48%) 87 (58%) ' §43 (53%)
Heat source too close to combustibles 500 (33%) 17 (22%) 44 (29%) $23 (29%)
Unelassified mechanical failure or ’ :

malfunction 70 (4%) 0 (0%) 4 (3%) 33 (4%)
Fquipment unattended 60  (4%) 2 (2%) 2 (1%) $2 (3%
Unclassified misuse of material or .

product 40 (3%) 3 (6%) (2%) 32 (2%)
Equipment overloaded 40 (3%) 9 " {13%) {6%) $2 (3%)
Unclassified factor contributed to

ignition 30 (%) 2 Q%) 1 (0%) $3 (4%)
Unintentionally tumed on or not

tumed off 30 (2%) 0 (0%} . L {0%) $3 3%}
Equipment not heing operated

properly 20 (1%} 0 {09%) 1 {(1%) $2 (3%)
Worn out 20 (1%) 0 (0%) 3 (2%) 32 (2%)

"Collision, knock down, or overtum 10 (1%) 0 (0%) 4 (3%) $1. (1%)

Abandoned or discarded material or

product 10 {1%0) 0 (0%) 0 {0%) $0 {0%)
Unclassified operational deficiency 10 (1%) 0 {0%) 0 (0%) $0 (0%)
Leak or break 10 (%) 0 (0%) 1 (1%) $0 (0%)
Playing with heat source 10 (1%) 2 (2%) 2 (1%) 31 (1%)
Other known equipment 50 (4%) 2 (2%) 5 (3%) $2 (3%)
Total fires 1,520 (100%) 74  (100%) 149  (100%) $81  {100%)
Total entries* - 1,630 (107%) 8l {109%) 165 (110%) $89 (110%)

*Multiple entries are altowed, resulting in more factor entries than fires.

Note: Sums may not equal due to rounding errors. Fires in which the factor contributing to ignition was coded as
“none,” unknown, or not reported have heen a]locateg proportionally among fires with known factor eontributing to

ignition, Estimates of zerc mean that the actual num
Source: NFIRS 5.0 and NFPA survey.
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Table 27.
Home Upholstered Furniture Fires Started by Operating Equipment
by Human Factor Conéributing to Ignition: 2005-2009 Annual Averages
{Excluding fires with confined structure fire incident types)

Asleep . 110 (7%) 26 (35%) 30 $7 (8%)
Unattended or unsupervised person 100 (7%) 2 {3%) - 4 {3%) - %4 (5%)
Possibly impaired by alcohel or drugs 20 {1%) 3 (4%) 2 (1%) $1 {1%)
_Ape was 4 factor 20 (1%) 2 (3%) 5 {31%) £2 {(2%)
Possibly mentally disabled 10 (1%) I (2%6) -2 (2%%) $1 (1%)
Physically disabled , 0 (0%) 2 (3%) 5 (3%) 51 (1%)
Multiple persons involved 0 (0%} 0 {0%) 0 (0%4) 30 (0%)
No human factor 1,270 (83%) 44 {59%) 103 (69%) $67 (83%)
Total entries 1,520 (100%) 74 (100%) 149 (160%)  $81  (100%)
Total factors 1,530 (101%) 80 {108%) 151 (101%) $82 (101%)

*Multiple entries are allowed, resulting in more factor entries than fires.

Note: Sums may not equal due to rounding errors. Estimales of zero mean that the actual number rounded to zero —
it may or may not actually be zero, '

Source: NFIRS 5.0 and NFPA survey.
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The statlstlcs in this analysis are estimates derived from the U.S. Fire Administration’s

(USFA’s) National Fire Incident: ‘Reporting System (NFIRS) and the National Fire

Protection Association’s (NFPA’s) annual survey of U.S. fire departments NFIRS is a

voluntary system by which participating fire departments teport detailed factors about the

fires to which they respond. Roughly two-thirds of U.S. fire departments participate,

although not all of these departments provide data every year. Fires reported to federal or
_state fire departments or industrial fite brigades are not included in'these estimates.

NFIRS provides the most detailed incident information of any national database not limited
to large fires. NFIRS is the only database capable of addressing national pattems for fires
of all sizes by specific property use and specific fire cause. NFIRS also captures
information on the extent of flame spread, and automatic detection and suppression
equipment. For more information about NFIRS visit http://www.nfirs fesna.gov/. Copies
of the paper forms may be downloaded from
http//www.nfirs.fema.gov/documentation/desipn/NFIRS Paper Forms_2008.pdf.

NFIRS has & wide variety of data elements and code choices. The NFIRS database
contains coded information. Many code choices describe several conditions. These
cannot be broken down further, For cxample area of origin code 83 captures fires
starting in vehicle engine areas, running gear areas or wheel areas. It is impossible to tell
the portlon of each from the coded data.

Methodology may change slightly from year to year.

NFPA is continually examining its methodology to provide the best possible answers to
specific questions, methadological and definitional changes can occur. Earlier editions
of the same report may have used different methodologies to produce the same analysis,
meaning that the estimates are not directly comparable from year to year.

NFPA’s fire department experience survey provides estimates of the big picture.
Each ycar, NFPA conducts an annual survey of fire departments which enables us to
capture a summary of fire department experience on a larger scale. Surveys are sent to
all municipal departments protecting populations of 50,000 or more and a random
sample, stratified by community size, of the smaller departments. Typically, a total of
roughly 3,000 surveys are returned, representing about one of every ten U.S, municipal
fire depariments and about one third of the U.S, population.

The survey is stratlfied by size of population protected to reduce the uncertainty of the
final estimate. Small rural communities have fewer people protected per department and
are less likely to respond to the survey. A larger number must be surveyed to obtain an
adequate sample of those departments. (NFPA also makes follow-up calls to a sample of
the smallcr fire departments that do not respond, to confirm that those that did respond
are truly representative of fire departments their size.) On the other hand, large city
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departments are so few in number and protect such a large proportion of the totat U.S.
population that it makes sense to survey all of them. Most respond, resulting in excelient
precision for their part of the final estimate.

The survey includes the following information: (1) the total number of fire incidents,
civilian deaths, and civilian injuries, and the total estimated property damage (in dollars),
for each of the maj or property use classes defined in NFIRS; (2) the number of on-duty
firefighter injuries, by type of duty and nature of illness; 3) the number and nature of non-
fire incidents; and (4} information on the type of community protected (e.g., county
versus township versus city) and the size of the population protected, which is used in the
statistical formula for projecting national totals from sample results. The results of the
survey are published in the annual report Fire Loss in the United States. To download a
free copy of the report, visit http://www.nfpa.org/assets/files/PDF/OS fireloss.pdf.

Projecting NFIRS to National Estimates

As noted, NFIRS is a voluntary system. Different states and jurisdictions have different
reporting requirements and practices. Participation rates in NFIRS are not necessarily
uniform across regions and community sizes, both factors correlated with frequency and
_severity of fires. This means NFIRS may be susceptible to systematic biases. No one at
présent can quantify the size of these deviations from the ideal, representative sample, so
no one can say with confidence that they are or are not serious problems. But there is
enough reason for concern so that a second database -- the NFPA survey -- is needed to
project NFIRS to national estimates and to project different parts of NFIRS separately.
This multiple calibration approach makes use of the annual NFPA. survey where its
statistical design advantages are strongest.

Scaling ratios are obtained by comparing NFPA's projected totals of residential structure
fires, non-residential structure fires, vehicle fires, and outside and other fires, and
associated civilian deaths, civilian injuries, and direct property damage with comparable
totals in NFIRS. Estimates of specific fire problems and circumstances are obtained by
multlplymg the NFIRS data by the scaling tatios. Reports for incidents in wh;ch mutual
aid was given ate excluded from NFPA’s analyses.

Analysts at the NFPA, the USFA and the Consumer Product Safety Commission
developed the specific basic analytical rules used for this procedure, “The National
Estimates Approach to U.S. Fire Statistics,” by John R. Hall, Jr. and Beatrice Harwood,
pr0v1des a more detailed explanation of national estimates. A copy of the article is

available online at http://www nfpa org/osds or through NFPA’s Onc-Stop Data Shop

Version 5.0 of NFIRS, first introduced in 1999, used a different coding structure for many data
elements, added some property use codes, and dropped-others. The essentials of the approach
described by Hall and Harwood are still used, but some modifications havc been necessary to
accommodate the changes in NFIRS 5.0.
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Figure A.1 shows the percentage of fires originally collected in the NFIRS 5.0 system. Each
year’s release version of NFIRS data also inciudes data collected in older versions of NFIRS that
were converted to NFIRS 5.0 codes.

Figure A.l, Fires Ongmally Collected in NFIRS 5.0 by Year
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From 1999 data on, analyses are based on scaling ratios using only data originally collected in
NFIRS 5.0:

NFEP A survev projections
NFIRS totals (Version 5.0)

For 1999 to 2001, the same rules may be applied, but estimates for these years in this form will
© be less reliable due to the smaller amount of data originally collected in NFIRS 5.0; they should
be viewed with extreme caution.

NFIRS 5.0 introduced six categories of confined structure fires, including:
» cooking fires confined to the cooking vessel,
¢ confined chimney or flue fires,
« confined incinerator fire,
» confined fuel burner or boiler fire or delayed ignition,
» confined commercial compactor fire, and
o trash or rubbish fires in a structure with no flame damage to the structure or its contents.

Although causal and other detailed information is typically not required for these incidents, it is
provided in some cases. Because the confined fire incident types describe certain scenarios, the
distribution of unknown data differs from that of all fires, Consequently, allocation of unknowns
must be done separately.
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Fires with unknown data arc allocated proportionally.

For most fields other than Property Use and Incident Type, NFPA allocates unknown data
proportionally among known data. This approach assumes that if the missing data were known,
it would be distributed in the same manner as the known data, NFPA makes additional
adjustments to several fields, Casualty and loss projections can be heavily influenced by the
inclusion or exclusion of unusually serious fire.

In the formulas that follow, the term “all fires” refers to all fires in NFIRS on the dimension
studied. The percentages of fires with known or unknown data are provided for non-confined
fires and associated losses, and for confined fires only.

Estimates of upholstered furniture fires were created usmg scaling ratios and allocation of
unknowns or missing data,
Over the five-year period of 2005-2009, a fotal of 14,535 raw non-confined home structure fires
that began with upholstered fumiture were reported to NFIRS 5.0. These fires resulted in raw
totals of 571 civilian deaths, 1,680 civilian injuries, and $602.5 million in direct property
damage, These totals were multlplled by
a) the residential scaling ratios derived from NFPA survey totals divided by NFIRS totals,
and then
b) total non-confined home structure fires divided by the total such fires with known item
first ignited,
to obtain estimated averages of 6,760 home upholstered furniture fires per year, resulting in
average of 500 civilian deaths, 890 civilian injuries and $447 million in direct property damage
annually.

The same procedure was applied to confined fires. During 2005-2009, 119 confined upholstered
furniture fires were reported to the raw NFIRS database per year, resulting in no deaths, two
civilian injuries, and $45,000 direct property damage. With unknowns and missing data
allocated proportionally, confined upholstered furniture fires averaged 280 per year with minimal

- associated losses. These confined ﬁres were included in trend estimates but excluded from all
further analyses.

Cause of Ignition: This field is used chiefly to identify intentional fires, “Unintentional” in
this field is a specific entry and does not include other fires that were not intentionally set:
failure of equipment or heat source, act of nature, or “other” (unclassified).” The last should be
used for exposures but has been used for other situetions as well. Fires that were coded as under
investigation and those that were coded as undetermined after investigation were treated as
unknown. The cause of ignition was known in 75% of the non-confined upholstered fumniture
fires, 72% of the civilian deaths, 74% of the cmllan injuries, and 78% of the direct property
damage.

Factor Contributing to Ignition: In this field, the code “none” is treated as an unknown and
allocated proportionally. For Human Factor Contributing to Ignition, NFPA enters a code for
“not reported” when no factors are recorded. “Not reported” is treated as an unknown, but the

* code “none” is treated as a known code and not allocated. Multiple entries are allowed in both of
these fields. Percentages are calculated on the total number of fires, not entries, resulting.in
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sums greater than 100%, Although Factor Contributing to Ignition is only required when the
cause of ignition was coded as: 2) unintentional, 3) failure of equipment or heat source; or 4) act
of nature, data is often present when not required. Consequently, any fire in which no factor
contributing to ignition was entered was treated s unknown, Factor contributing to ignition was
unknown or not reported in 41% of the non-confined upholstered furniture fires, 44% of the
civilian deaths, 34% of the civilian injuries, and 33% of the direct property damage

In some analyses, all cntrics in the category of mechanical failure, nialfunction- (factor -
contributing to ignition 20-29) are combined and shown as one cntry, ‘mechanical failure or

~ malfunction.” This category includes: :

Entries in “electrical failure, malfunction” (factor contributing to ignition 30-39) may also be
combined into one entry, “electrical failure or malfunction.” This category includes:

31. Water-caused short circuit arc;

32. Short-cireuit arc from mechanical damage;

33. Short-circuit arc from defective or wom insulation;

34. Unspecified short circuit arc;

35. Arc from faulty contact or broken connector, lncludmg broken power lines and loosc
connections;

36. Arc ot spark from operating equipment, switch, or electric fence;

37. Fluorescent light ballast; and

30. Electrical failure or malfunction, other.

Heat Source. In NFIRS 5.0, one grouping of codes encompasses various types of open flames
and smoking materials. In the past, these had been two separate groupings. A new code was
added to NFIRS 5.0, which is code 60: “Heat from open flame or smoking material, other.”
NFPA treats this code as a partial unknown and allocates it proportlonally across the codes in the
61-69 range, shown below. . - .

6l. Clgarette

62. Pipe or cigar;

63. Heat from undetermined smoking material;

64, Match;

65. Lighter: cigarette lighter, cipar lighter; .

66. Candle;

67 Warning or road flare, fuse;

68. Backfire from internal combustlon engine. Excludes flames and sparks from an cxhau st
system, (11); and

69. Flame/torch used for lighting. Includes gas light and gas-/liquid-fueled lantern.

In addition to the conventional allocation of missing and undetermined fires, NFPA multiplies
fires with codes in the 61-69 range by

All fires in range 60-69
All fires in range 61-69
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The downside of this approach is that heat sources that are truly a different type of open flame or
smoking material are erroneously assigned to other categories. The grouping “smoking
materials” includes codes 61-63 (cigarcttes, pipes or cigars, and heat from undetermined
smoking material, with a proportional share of the code 60s and true unknown data. Heat source
code 60 was used with 4% of the non-confined upholstered fumiture fives, deaths, injuries, and
property damage. The heat source was completely unknown or not reported in 24% of the non-
confined upholstered furniture fires, 29% of the civilian deaths, 20% of the civilian injuties, and
20% of the direot property damage. '

Equipment Involved in Ignition (EII). NFIRS 5.0 originally defined ElI as the piece of
equipment that provided the principel heat source to cause ignition if the equipment
malfunctioned or was used improperly. In 2006, the definition was modified to “the piece of
equipment that provided the principal heat source to cause ignition.” However, much of the data
predates the change. ‘Individuals who have already been trained with-the older definition may
not change their practices. To compensate, NFPA treats fires in which EII = NNN and heat
source is not in the range of 40-99 as an additional unknown.

To allocate unknown data for Ell, the known data is multiplied by

All fires
* (All fires — blank — undetermined — [fires in which EIl =NNN arid heat source <>40-99])

In addition, the partially unclassified codes for broad equipment groupings (i.e., code 100 -
heating, ventilation, and air conditioning, other; code 200 - electrical distcibution, lighting and
power transfer, other; etc.) were allocated proportionally across the individual code choices in
their respective broad groupings (heating, ventilation, and air conditioning; electrical
distributiop, lighting and power transfer, other; etc.). Equipment that is totally unclassified is not
allocated further. This approach has the same downside as the allocation of heat source 60
described above. Equipment that is truly different is erroneously. assigned to other categories.

In some enalyses, various types of equipment are grouped together.

Code Grouping EIl Code NFIRS definitions
Central heat 132 Furnace or central heating unit
Boiler (power, process or-
133 heating)
Fixed or portable space heater 131 . Fumnace, local heating unit,
built-in
123 Fireplace with insert or stove
124 Heating stove
141 Heater, excluding catalytic and
~ oil-filled
142 Catalytic heater
143 Oil-filled heater
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Fireplace or chimney -

Fixed wiring and related
equipment

Transformers and  power
supplies

Lamp, bulb or lighting |

Home Upholstered Furniture Fires, 8/11

120
121
122
125
126

127

210

211
212

213
214

215
216
217
218
219

221

222

223
224
225
226

229
228
229

230
231
232
233
234

235

51

Fireplace or chimney

Fireplace, masonry

Fireplace, factory-built

Chimney connector or vent
connector

Chimney — brick, stone or
masonry

Chimney-metal, including
stovepipe or flue

Unclassified electrical wiring

Electrical power or utility line

Electrical service supply wires
from utility

Electric meter or meter box

Wiring fromn meter box to circuit
breaker

Panel board, switch board or
circuit breaker board

Electrical branch circuit

Qutlet or receptacle

Wall switch _

Ground fault interrupter

Distribution-type transformer

Overcurrent, disconnect
equipment

Low-voltage transformer

Generator

Inverter

Uninterrupted power supply
(UPS)

Surge protector

- Battery charger or rectifier

Battery (all types)

Unclassified lamp or lighting

Lamp-tabletop, floor or degk

Lantern or flashlight

Incandescent lighting fixture

Fluorescent light fixture or
ballast

Halogen light fixture or lamp
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Cord or plug

Torch, burner or soldering iron

Portable cooking or warming
equipment

236

237
238
241
242
243

244

260
261

262

263

331
332
333

334

631

632
633
634
635
636
637

638
639
641

Sodium or mercury vapor light
fixture or lamp

Work or trouble light

Light bulb

Nightlight

Decorative lights — line voltage

Decorative or landscape lighting
—low voltage

Sign

Unclassified cord or plug

Power cord or plug, detachable
from appliance

Power cord or plug-
permanently attached

Extension cord

Welding torch

Cutting torch

Bumer, including Bunsen
burners

Soldering equipment

Coffee maker or teapot

Food warmer or hot plate
Kettle

Popcorn popper

Pressure cooker or canner
Slow cooker

Toaster, toaster oven, counter-
top broiler

Waffle iron, griddle

Wok, frying pan, skiltet
Breadmaking machine

The equipment involved in ignition was known in 25% of the non-confined upholstered furniture
fires, 28% of the cmllan deaths, 32% of the civilian injuries, and 40% of the direct property

damage.

Area of Origin. Two areas of origin: bedroom for more than five people (code 21) and
bedroom for less than five people (code 22) are combined and shown as simply “bedroom.”
Chimney is no longer a valid area of origin code for non-confined fires. The area of origin was
known iti 99% of the non-confined upholstered fumiture fires and associated losses.

Iome Upholstered Furniture Fires, 8/11
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Rounding and percentdges. The data shown are estimates and generally rounded. An entry of
zera may be a true zero ar it tay mean that the value rounds to zero, Percentages are calculated
from unrounded values. It is quite possible to have a pereentage entry of up to 100% even if the
rounded number entry is zero. The same rounded value may account for a slightly different
percentage share. Because percentages are expressed in integers and not carried out to several
decimal places, percentages that appear identicel may be assaciated with slightly different
values, '
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The cause table reflects relevant causal factors that accounted for at least 2% of the fires in a
given occupancy. Only those causes that seemed to describe a scenario are included. Because
the causal factors are taken from different fields, some double counting is possible. Percentages
are calculated against the total number of structure fires, including both confined and non-
confined fires. Bear in mind that every fire has at least three “causes” in the sense that it could
have been prevented by changing behavior, heat source, or ignitability of first fuel, the last an
aspect not reflected in any of the major cause categories, For example, several of the cause
categories in this system refer to types of equipment (cooking, heating, electrical distribution and
lighting, clothes dryers and washers, torches). However, the problem may be not with the
equipment but with the way it is used. The details in national estimates are derived from the
U.S. Fire Administration’s National Fire Incident Reporting System (NFIRS). This methodology
is based on the coding system used in Version 5.0 of NFIRS. The NFIRS 5.0 Reference Guide,
containing all of the codes, can be downloaded from
hittp://www.nfirs.fema.pov/documentation/reference/.

Cooking equipment and heating equipment are calculated by summing fires identified by
equipment involved in ignition and relevant confined fires. Confined fires will be shown if they
account for at least 2% of the incidents. Confined cooking fires (cooking fires involving the

contents of a cooking vessel without fire extension beyond the vessel) are identified by NFIRS
incident type 113.

Confined heating equipment fires include confined chimney or flue fires (incident type 114)
and confined fuel burner or boiler fires (incident type 116). The latter ineludes delayed
ignitions and incidents where flames caused no damage outside the fire box. The two types of
confined heating fires may be combined or listed separately, depending on the numbers involved.

Intentional fires are identified by fires with a “1”" (intentional) in the field “cause.” The estimate
includes a proportional share of fires in which the cause was undetermined after investigation,
under investigation, of not reported. All fires with intentional causes are included in this
category regardless of the age of the person involved. Earlier versions of NFIRS included codes
for incendiary and suspicious. Intentional fires were deliberately set; they may or may not be
incendiary in a legal sense. No age restriction is applied.

Fires caused by playing with heat source (typically matches or lighiters) are identified by code
19 in the field “factor contributing to ignition.” Fires in which the factor contribution to ignition
was undetermined (UU), entered as none (NN) or left blank are considered unknown and
allocated proportionally. Because factor contributing to ignition is not required for intentional
fires, the share unknown, by these definitions, is somewhat larger than it should be.

The heat source field is used to identify fires started by: smoking materials {cigarette, code 61;

pipe or cigar, code 62; and heat from undetermined smoking material, code 63); candles (code
66), lightning (code 73); and spontaneous combustion or chemical reaction (code 72). Fires
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started by heat from unclassified open flame or smoking materials (code 60) are allocated
proporticnally among the “other open fleme or smoking material” codes (codes 61-69) in an
allocation of partial unknown data.” This includes smoking materials and candles. This approach
results in any true unclassified smoking or open flame heat sources such as incense being
inappropriately allocated. However, in many fires, this code was used as an unknown.

The equipment involved in ignition field is used to find several cause categories. This category
includes equipment that functioned properly and equipment that malfunctioned.

Cooking equipment in non-confined fire refers to cquipment used to cook, heat or warm
food (codes 620-649 and 654). Fire in which ranges, ovens or microwave ovens, food
warming appliances, fixed or portable cooking appliances, deep fat fryers, open fired
charcoal or gas grills, grease hoods or ducts, or other cooking appliances) were involved in’
the ignition are said to be caused by cooking equipment. Food preparation devices that do
not involve heating, such as can openers or food processors, are not included here. As noted
in Appendix A, a proportional share of unclessified kitchen and cooking equipment (code
600) is ncluded here.

Heating equipment in non-confined fire (codes 120-199) includes central heat, portable -
and fixed heaters (including wood stoves), fireplaces, chimneys, hot water heaters, and heat

* transfer equipment such as hot air ducts or hot water pipes. Heat pumps are not included. As
noted in Appendix A, a proportional share of unclassified heating, ventilation and air
condition equipment (code 100) is included here.

Electrical distribution and lighting equipment (codes 200-299) include: fixed wiring;
transformers; associated overcurrent or disconnect equipment such as fuses or circuit
breakers; meters; meter boxes; power switch gear; switches, receptacles and outlets; light
fixtures, lemps, bulbs or lighting; signs; cords and plugs; generators, transformers, inverters,
batteries and battery charges.

Torch, burner or soldering iron (codes 331-334) includes welding torches, cutting torches,
Bunsen burners, plumber furnaces, blowtorches, and soldering equipment. As noted in

Appendix A, a proportional share of shop tools and industrial equipment (code 300) is
included here.

Clothes dryer or washer {codes 811, 813 and §14) includes clothes dryers alone, washer
and dryer combinations within one frame, and washing machines for clothes. As noted in
Appendix A, a proportional share of unclassified personal and household equipment (code
800) is included here, :

Electronic, office or entertainment equipment (codes 700-799) includes: computers and
related equipment; calculators and edding machines; telephones or answering machines;
copiers; fax machines; paper shredders; typewriters; postage meters; other office equipment;
musical instruments; stereo systems and/or components; televisions and cable TV converter
boxes,, cameras, excluding professional telsvision studio cameras, video equipment and other
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electronic equipment. Older versions of NFIRS had a code for electronic equipment that
included radar, X-rays, computers, telephones, and transmitter equipment.

Shop tools and industrial equipment excluding torches, burners or soldering irons
(codes 300-330, 335-399) includes power tools; painting equipment; compressors; atomizing
equipment; pumps; wet/dry vacuums; hoists, lifts or cranes; powered jacking equipment;
water or gas drilling equipment; unclassified hydraulic equipment; heat-treating equipment;
incinerators, industrial famaces, ovens or kilns; pumps; compressors; internal combustion
engines; conveyors; printing presses; casting, molding; or forging equipment; heat treating
equipment; far Kettles; working or shaping machines; coating machines; chemical process
equipment; waste recovery equipment; power transfer equipment; power takeoff; powered
valves; bearings or brakes; picking, carding or weaving machines; testing equipment; gas
regulators; separate motors; non-vehicular internal combustion engines; and unclassified
shop tools and industrial equipment. . As rioted in Appendix A, a proportional share of shop
tools and industrial equipment (code 300} is included here.

Medical equipment (codes 410-419) includes: dental, medical or other powered bed, chair
or wheelchair; dental equipment; dialysis equipment; medical monitoring and imaging
equipment; oxygen administration equipment; radiological equipment; medical sterilizers,
therapeutic equipment and unclassified medical equipment. As noted in Appendix A, a
proportional share of commercial and medical equipment (code 400) is included here,

Mobile property (vehicle) describes fires in which some type of mobile property was involved
in ignition, regardless of whether the mobile property itself burned (mobile property involved
codes 2 and 3).

Exposures are fires that are caused by the spread of or from another fire. These were identified
by factor contributing to ignition code 71. This code is automatically applied when the exposure
number is greater than zero.
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Frequency of fires started by hot embers or ashes increased in NFIRS 5.0

During 2005-2009, hot embers or ashes started an average of 660 (10%) home upholstered
fumniture fires per year, causing an average of 34 (7%) deaths annually. On average, one of -
every 19 such fires resulted in death. The NFIRS 5.0 Complete Reference Guide notes that the
category of hot ember or ash includes hot coals, coke and charcoal as well as sparks or embers
from a chimney that ignite the roof of the same structure. It excludes flying brands, embers, sand
sparks, and embers accidentally escaping from operating equipment. Unfortunately, we do not
know the source of these sparks or embers.

In earlier versions of NFIRS, cigarettes and other smoking materials (form of heat of ignition 30-
39) occurred in the code choice list before embers or ashes (form of heat of ignition 53).
Through most of the 1980s and 1990s, hat embers or ashes started 1-20% of the home
upholstered fimiture fires and were the heat source in 0-2% of the associated deaths. These
percentages increased at about the same time that NFIRS 5.0 was adopted. In NFIRS 5.0, hot
ember or ash is heat source 43 while smoking materials are captured by heat source 61-63,

It is possible that some portion of the embers or ashes in these fires were from smoking -
materials, whether directly off a ciparette or coming from an ashtray or related receptacle. Table
A.C-1 and Figure A.C-1 show the trend for home structure fires started by embers or ashes,
Table A-2 and Figure A.C.-2 show the associated fire death trend. The totals in both tables
represent the sum of the two categories. The percentages are the percent of thc upholstered
fumiture fires started by these heat sources.

Figure A.C.-1 Home Strueture Fires Started by Embers or Ashes, by Year: 1980-2009
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If fires started by embers or ashes are added to fires started by smoking materials, the total

number of home apholstered furniture fire started by these.heat sources fell by 91% from 23,700
in 1980 to 2,100 in 2009. '

Figure A.C.-2. Civilian Deaths from Home Structure Fires Started by Embers or Ashes
by Year: 1980-2009

60 1
50 -
40 A
30
'-20-

10 -

0 .
@“P%“’@“""@“’-&"’"ﬁé’@ ﬁ‘\ ‘gfeﬁ”f@%@*@ P S “fmp@" '» @h@‘"é"@ﬁu

Source: NFIRS and NFPA survey,

If hot embers or ashes do frequently come from smoking materials, the totals in Tables A,C.-1
and A.C.-2 could be considered upper bounds for fires started by smoking materials, includinig
all embcrs or ashes. This is almost certainly an overestimate.
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Tahle A.C.-1.
Home Upholstered Furniture Fires Started by Smoking Materials and Embers or Ashes
by Year 1980-2009
(Excluding fires with confined structure fire incident types)

1980 . 23300 {63%) 400 (1%) 23,700 (64%)
1981 21,800 (64%) 300 (1%) 22,100 (65%)
1982 : 17,100 (62%) 200 (1%) 17300 (63%)
1983 14,500  (59%) 200 (1%) 14,700 (60%)
1984 14,100 (59%) 200 (1%) 14,300  (59%)
1985 12,800  (55%) 200 (1%) : 13,000 -(56%)
1986 12,300 (56%) 300 (1%) 12,600 (57%)
1987 _ 11,400 (55%) 300 (1%) 11,700 (56%)
1958 11,000 (54%) . <300 - (1%) 11,300 (56%)
1989 9,400 (52%) 00 (1%) 9,600  (53%)
1990 - 8,500  (52%) 200 (1%) 8,700 {(53%)
1991 8,200  (51%) 200  (1%) 8,400 (52%)
1992 7,100 (47%) 200 (1%) 7300 (48%)
1993 6,900 (48%) . 200 {1%) ‘ 7,100  (49%)
1994 6,400  (46%) 200 (2%) 6,600  (47%)
1995 - 6,200 (47%) 200 (2%) 6,400  (48%)
1996 5,900  (46%) 200 (1%) 6,100  (48%)
1997 . 5,300  (45%) 200 (1%) 5,500, (46%)
1998 5,100  (44%) 200 (2%) © 5300 (46%)
1999 3,100 (38%) 400  (3%) 3,600  (43%)
2000 - 3,100  (34%) 800 (9% . - 4,000 (43%)
2001 ‘ 3,100 (32% 900 (10%) 4,100 (42%)
2002 2,600 (29%) 900 (10%) 3,400  (39%)
2003 2,200 (28%) 700 (9%) 2,900 (37%)
2004 ' © 2,300 (29%) 700 (10%) 3,000 (38%)
2005 , 2,000 (26%) 700 (9%) . 2,700  (36%)
2006 ‘ 2,100  (27%) 800 (10%) 2,900 (36%)
2007 . 1,900 {27%) 600 (9%) 2,600  (36%)
2008 , 1,800 (27%) 600 (9%) 2,500 (36%)
2009 1,500 (27%) 600 (10%) 2,100 (37%)

Note: Percents are based on non-confined home upholstered furniture fires-of all causes, Sums may not equal due
to rounding errors. The statistics on smoking materials include a propartional share of fires in which the heat source
was heat from an unclassified open flame or smoking material, Estimates for 1999-2009 are based on data collected
criginally in NFIRS 5.0 only. Due to the smaller share of NFIRS data collected in 1999-2001, statistics for these
years should be viewed with caution.

Source: NFIRS and NEPA survey.
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Table A.C.-2
Deaths (rom Home Upholstered Furniture Fires Started by Smoking Materials and Embers or Ashes
‘ by Year 1980-2009
(Excluding fires with confined structure fire Incident types)

1980 1,060 (78%) 0 (0%) (78%)
1981 1,120 (82%) 0 (2%) (84%)
1982 , 980 (82%) 10 (1%) 990  (83%)
1983 - 850 (7T%) 0 (0%) 850 (77%)
1984 860  (79%) . 20 (2%) 880 (81%)
1985 720 - (77%) . 0 (0% 720 (77%)
1986 770 (72%) ' 0 (0%) 770 (72%)
1987 700 (68%) 20 (2%) 720 (70%)
1988 B10  (74%) 10 (1%) B20  (75%)
1989 e 670 (76%) 0 (0%) 670 (77%)
1990 590 (68%) 0 (0%) 590  (68%)
1991 450 (66%) 0 (0%) 450 (66%)
1992 480 (76%) 0 (1%) 480 (77%)
1993 440  (68%) 10 (2%) 450  (69%)
1994 410 (61%) 10 (2%) 420 (63%)
1995 490  (74%) 0 (0%) 490  (74%)
1996 470 (T2%) o (0%) 470 (72%)
1997 , 450 (68%) 10 (2%) 460 (70%)
1998 350 (65%) 10 (1%) ' 360 (66%)
1999 360 (75%) 60 (13%) 420  (88%)
2000 330 (56%) 30 (6%) 360 (63%)
2001 380 (62%) 0 (0%) 380 (62%)
2002 230 (43%) 50 (10%) 280 (53%)
2003 310 (47%) 20 (3%) 330 (50%)
2004 370 (53%) 30 (4%) . - 400 (57%)
2005 . 330 (61%) 30 (6%) 360 (68%)
2006 310 (64%) 20 (5%) 340 (69%)
2007 320 (59%) 30 (5%) 350 (64%)
2008 250  (50%) 30 (7%) 280 (57%)
2009 I 1220 (49%) 60 (12%4) 280 (62%)

Note: Percents are based on deaths from home upholstered fumniture fires of all causes. Sums may not equal due to
rounding errors. The statistics on smoking materials.include a proportional share of fite deaths in which the heat
source was heat from an unclassified open flame or smoking meterial. Bstimates for 1999-2009 are based on data
collected originally in NFIRS 5.0 only. Due to the smaller share of NFIRS data collected in 1999-2001, statistics for
these years should be viewed with caution.

Source: NFIRS and NFPA survey.
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Published incidents provide information about what can happen, not what is typical,
Articles from NFPA publications-about specific incidents illustrate some of the ways in which
upholstered fire catches fire or is involved in fire. These incidents were taken fromthe
“Rirewatch” Columns and annusl stidies of catastrophic fires in NFPA Journal. These incidents
tend to be more serious than the typical fire.

Smoking Materials

No Batteries Found in Smoke Alarms in Fatal Fire, Florida

A man in his 60s died of smoke inhalation when a fire that started in the living room-filled his
single-family house with smoke a5 he slept. His body was discovered by a deputy sheriff who
responded to a 911 call from a Meals-on-Wheels driver who’d become worried because the man
had not answered his door in two days.

The one-story, single-family house was constructed of wood and concrete and had a wood-
framed roof covered by asphalt shingles. There were no sprinklers; and the three smoke alarms
installed in the kitchen, the hallway, and the master bedroom had no batteries.

Fire department investigators discovered a distinctive V-pattern burn that clearly showed that the
fire started in an upholstered couch and burned until it burned itself out. They also noted that
high heat left the walls very dark from about the 5-foot (2-meter) level to the ceiling and stained
the floor throughout the house. When they found an ashtray with cigarette butts and open beer

cans around the couch, they determined that the victim had dropped a lit cigarette on the couch
before going to bed.

The house, which was valued at $100,000, and its contents, valued at $20,000, sustained an
estimated $5,000 in damage

Keaneth 1. Tremblay, 2011, “Firewatch,” NFFA Journal, May/June, 33-34,

Smoking Material Fire Kiils Two, Utah .
Two women, one 90 years old and the other 55, died when a fire started by smoking materials

that had been improperly disposed of ignited a recliner, filling their single-family home with
smoke.

The single-story, wood-frame house, which was 40 feet {12 meters) long and 30 feet (9 meters)
wide, had concrete block walls and a pitched wooden roof covered with asphalt shingles. A
battery-operated smoke alarm had been installed in the first-floor hallway, but firefighters said

they did not hear it operating during their initial search and rescue operations. There were no
sprinklers.
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The former husband of one of the women, who visited frequently and acted as their caretaker,
arrived around10:15 &.m, When he opened the door, he found smoke filling the house, He called
911 and told the arriving crews that the two womerl, who were both physically dlsabled were
probably inside.

Firefighters found the first victim in the bathroom off the master bedroom on the first floor and
quickly took her outside for emergency medical treatment. A second crew found the other

woman in a basement bedroom on the floor next to the bed. She was pronounced dead at the
scene,

Investigators determined that the fire started in the basement family room in an upholstered
recliner, on the arm of which they found a full ashtray that was leaning in a bit toward the seat.
After the fire consumed the available oxygen, it almost self-extinguished. Firefighters put out
the smoldering remains.

The women died of smoke inhalation. The house, valued at $100,000, and its contents, valued at
$30,000, sustained undetermined damages.

Kenneth J. Tremblay, 2011, “Firewatch,”" NFPA Journal, March/April, 23-24.

Alcohol a Factor in Death, Texas

A Sﬁ-yeat-old man died of smoke inhalation in & house fire that mvcstxgators believe was caused
by a discarded cigareite.

The one-story, wood-frame, single-family home, built on a concrete slab foundation, had a brick
veneer and an asphalt-shingled roof. Firefighters found a battery-operated smoke alarm on the
wall in the hallway, but it had no battery There were no sprinklers.

A neighbor who smelled smoke called 911 at 11:05 p.m., and the single engine the fire
department sent to investigate called for a full first-alarm assignment. Responding firefighters,
who forced the front door afier seeing fire venting from the rear of the home, discovered that the
fire was confined to the living room and extinguished it before it spread any further. They
discovered the victim during a primary search and took hlm to the hospital, where he was -

pronounced- -dead.

Investigators determined that a discarded cigarette started the fire in an upholstered chair. Near
the chair, they discovered several coffee cans holding cigarette butts, as well as several alcohol
containers, Alcohol was a contributing factor in the victim’s death,

The hounse and its contents, together valued at $85,000, sustained damage estilﬁated at $75,000.

Kenneth J. Tremblay, 2008, "Pirewatch”, NFP4 Journal, November/December, 18-19.
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Cigarette Starts Fatal Fire, Minnesota
A 67-year-old woman died as a result of a fire in her apartment that began when a cigarette she
dropped ignited paper on the floor. The three-story, wood-frame apartment building, which was

325 feet (99 meters) long and 75 feet (23 meters) wide, had a wood truss roof that was covered
by asphalt shingles.

A central station alarm company monitored smoke detectors in the common hallways and heat
detectors in &ll the units. The heat detection system operated properly. Hardwired smoke
detectors had also béen installed in the apartments, but they did not have battery backup. The
building had a standpipe connection but no sprinklers.

Firefighters responding to a 5:27 a.m. call from the alarm company found smoke coming from a
rear-facing balcony on the third floor. The first-due engine company connected to a hydrant to
support the standpipe system, while other crews attached a hose line to the standpipe and
advanced to the apartment of origin. Forcing the door, they entered the one-bedroom unit and
found flames travelling across the ceiling. They played the hose stream on'the flames and
extinguished the fire.

Firefighters found the victim lying on the floor against her bed, unconscious but still breathing.
They took her to the hospital, where doctors discovered she had suffered smoke inhalation and

second- and third-degree burns to hef right side, upper torso, and face. She was transferred to a
burn center but died a week later.

Investigators determined that the fire began in the living Toom near an upholstered cheir when

the woman dropped a cigarette on paper on the floor nearby. The resulting fire spread to the chair
and other items before it was extinguished

Autopsy results indicated that the woman had a blood alcohol level of 189, which may have -
cotitributed to her déath. The investigators believe shie fell asleep, dropped her cigarette, awoke
during the fire, and tried unsuccessfully to escape. The apartment’s smoke alarm may not have
operated, since investigators found that the circuit to which it was wired had trlpped

The building was valued at $3 million, and its contents were valued at $1 million. Damage to the
building is estimated at $20,000, while damage to the contents is estimated at $10,000. There
were no other deaths or injuries.

Kenneth I. Tremblay, 2008, “Firewstch,” NFPA Journal, July/Auguat 20-21.

Smoking on Oxygen Causes Deadly Fire, Colorado
A 72-year-old woman who often smoked, even though she was on a home-assisted oxygen
breathing apparatus, died in lier home in an early-morning fire caused by her smoking materials.

The ranch-style, wood-frame house, which was 30 feet (9 nieters) long and 28 feet (8 meters)

wide, had exterior brick walls and an asphalt roof. It had neither smoke alarms nor sprinklers.
The single-family home was occupied by the victim and two other adults.
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One of the occupants-awoke to the fire and called 911 at 4:12 a.m. Arriving police officers tried i

ta enter through the front door, but they were driven back by high concentrations of heat and ;.
smoke, ‘

However, one officer was able to remove é_ number of oxygen cytinders stored near the doorway,
while others helped two occupants get out of the house through a front bedroom window. The
fire quickly filled the living room window and the front door.

Fire crews arrived within five minutes of alarm and found heavy flames coming from the front
and rear of the building. Just as an engine company was preparing to enter the front door with a
hose line, they saw a white flash, heard a “whoosh” sound, and were driven back. A firefighter
who fell on the ice while stepping dway from the house injured his knee.

Meanwhile, knocking down the blaze as they went through the house, the interior fire crew
found the body of the 72-year-old woman, who had obvious burn injuries,

Investigators discovered that the fire started in the living room where the victim often slept and
where they found an oxygen concentrator, 2 lift chair, a wheel chair, and other items the victim

used. They determined that a cigarette ignited her upholstered chair and that the fire spread from
the living room to the kitchen and bedrooms.

The woman, who was terminally ill, often smoked in the living room and had occasional
episodes of unconsciousness during which she dropped her cigarette on the furniture, resulting in
burn marks. She normally lit her first cigarette of the day around 4:00 a.m., which is consistent
with the fire's time frame.

As the victim often watched television with the volume turned up, the other two occupants slept
with their doors closed, a barrier that provided enough time for their rescue,

The home, valued at $140,000, and its contents, valucd at $20,000, sustained damages estimated
at $70,000 and $16,000, respectively.

Kenneth I. Tremblay, 2008, *Fivewatch,” NFPA Journal, March/April, 27-28.

Occupants Trying to Remove Burmng Sofa Blocks Exit, Massachusetts :
Instead of calling the fire department and then escaping from a fire, occupants of an apartment
decided to remove a bumning couch. The fire eventually blocked the exits, the home filled with
smoke. Two of the foiir occupants were visitors and unfamiliar with the home’s layout. The
visitors died in the fire, while the two others escaped.

The fire occurred within a three-story, five-unit apartment building constructed of wood frammg
with an asphalt-shingled roof. The building had a hardwired smoke-detection system, but no
sprinklers.

A discarded cigareite started a smoldering fire within an upholstered sofa in the first-floor unit’s
living roomn. Smoke triggered the detector and it alerted the occupants who tried to remove the
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burning sofa from the home. Reaching the kitchen, smoke from the fire became too much and
two of the occupants exited through a front door, A female visitor, 23, had her obvious exit
blocked and unfamiliar with the layout was overcome by smoke. Firefighters found her in an
open closet. The second victim, a 24-year-old male VlSltOI‘ attempted to escape through a

- bathroom but was also overcome by smoke

The delay in alerting the firé department allowed the fire to grow. Arriving firefighters found
heavy fire venting from the windows. The fire was rapidly controlled after two hose lines for fire
attack were deployed, Other crews com pleted ventilation, and conducted a search and rescue.

The building suffercd $75,000 in loss with contents having an estimated loss of $35,000. There
were no other injuries during the incident.

Kenneth 1. Tremblay, 2007, “Firewatch,” NFPA Journal, March/April, 20-21,

Cigar Ignites Upholstered Chalr in Fatal Fire, Maryland
An 80-year-old man whose upholstered chair ignited shortty after he lit a cigar suffered bums
that led to his death nearly a month later.

The fire occurted in an 11-story, fire-resistive apartment building measuring 100 feet (30 meters)
by 100 feet (30 meters). The structure, which had concrete floors and walls and a masonry
exterior, was profected by a wet- plpe $ prmkler system and a smoke detection system,

The victim said he lit a cigar while sitting in the chair in his eighth-floor apartment, and the next
thing he saw was a flash. When the fire spread from the chair to the victim’s shirt, he took off the
burning shirt and dropped it to the floor, allowing the fire spread o the carpet. Although burned,
he managed to go to a neighbor’s apartment for help.

Responding firefighters, who received the 911 call at 4:19 p.m., found that a sprmklcr had

already extinguished the fire by the time they arrived. Investlgators determined that dropped or
discarded smoking materials ignited the inside of the chair.

The victim suffered second- and third-degree burns to his upper torso, face, and head. He lived
for almost a month before succumbing to his injuries. The apartment, valued at $200,000,
sustained a $30,000 loss; its contents, valued at $30,000, sustained damages of $10,000

Kenneth J. Tremblay, 2006, “Firewatch,” NFPA Journal, May/Iune, 38.
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Carelessly Discarded Cigarette Leads to Fatal Fire, Nebraska

A mgarette carelessly discarded in an overstuffed chair started a fire that kllch a 46-year-old
woman in her apartment.

The two-story, four-unit apartment building, which was 60 feet (18 meters) long and 30 feet (9
meters) wide, had brick exterior walls. There were smoke alarms in each unit, but they weren't
part of a monitored fire-detection system. There were no sprinklers.

At 10:12 p.m., firefighters received a call from a neighbor who thought she heard a smoke
detector sounding. Fire crews arrived minutes later and were directed to a smoke-filled, second-
floor unit, where they found the unconscious woman. Paramedics transported her to the local
hospital.

The fire was confined to the living room chair, although smoke damaged other parts of the
apartment. Investigators found cigarette butts, empty cigarette packages, and burm marks
throughout the apartment and determined that the victim had dropped a cigarette, which ignited
the chair. The woman, who died of smoke inhalation, had a chronic illness that may have
prevented her from escaping.

Although the unit of origin suffered heavy smoke damage, the rest of the building had only
moderate smoke and heat damage. Losses to the building, valued at $160,000, were estimated at
$5,000. Its contents, valued at $10,000, sustained a $5,000 loss.

Kenneth I. Tremblay, 2002, “Firewatch,” NFPA Journal, November/December 18,

| Cigarette Started Catastrophic Upholstered Furniture Fire, Michigan
In May 1999, a Michigan fire department was alertéd at 4:45 a.m. to 2 fire in a two-story, single-
family dwelling of unprotected wood-frame construction. Six people died in this fire.

A discarded cigarette ignited a couch in an enclosed porch that was used as a family room. The
occupants thought they’d extinguished the fire, but it continued to smolder, burst into flames,
and spread throughout the house.

The house had smoke alarms that worked on all levels, There was no alarm in the room of fire
origin, though it wasn’t required. Two of the victims were disabled and three others, who were
visitors, were asleep and intoxicated.

Excerpted and adapted from Robert §. McCarthy, 2000, “1999 Catastrophic Fires,” NFPA Journal, September/QOctober, 56.
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Open Flame or Intentional

Candles Ignite Deadly Fire, New Jersey

Several candles used for illumination and located throughout the home are believed to have .
started a deadly fire that killed a woman and two children. The utility company disconnected
electrical power to the home earlier in the aftemoon due to non-payment.

The homeowner stated they were using candles about the house, but that all were extinguished

before they retired for the evening. The single-family, one-story home did not have smoke
alarms or gprinklers.

A dog woke an occupant who opened her bedroem door and found smoke and heat within the
home. She called ler daughter who responded and then exited the home using a rear door. The

daughter called back to her mother that she couldn't make it out, as the mother tried to re-enter
the home.

The fire departinent received the alarm at 2:11 a.m. and tesponded within nine minutes to find
the home well involved, especially the living area, After the fire was controlled they found a 9-

year old boy in one bedroom, a 28-year old female, and 8 2-year old boy together in another
bedroom. ‘

Investigators believe that a candle on a wall-mounted holder fell and ignited a couch. Fire

traveled harizontally throughout the house and trapped three of the occupants who succumbed of
smoke inhalation. Three firefighters also received injuries during suppression, The estimated
losses and the home’s value were not reported.

Kenneth J. Tremblay, 2007, “Firewatch,” NFPA Journal, July/August 27-28.

Child Ignites Fire in Apartment that Kilis Four People, Georgia

Four people died in a fire that started when a child playing with a lighter ignited a sofa. The. ﬁrst-
floor apariment fire quickly involved the entire unit when the fire departmerit arrived.
Firefighters entered a bedroom, performed a search, and quickly left when the fire got worse.

The two-story apartment building measured 30 feet (9 meters) by 60 feet (18 meters) and
contgined four units. Tt was a wooden-frame building with a brick veneer and a wooden-decked

roof covered by asphalt shingles. Investigators were unable to locate any smoke detection
equipment. There were no sprinklets.

The fire was detected by an occupant who called 911 at 7:56 p.m. Firefighters arrived five
minutes later and found fire coming from windows and doors at the front and rear of the
building. Witnesses reported several people trapped, as the first arriving crew entered a front
bedroom window to do a quick search. Two 1-3/4-inch hose lines were advanced into the front
door to extinguish the fire.

During the overtraul, firefighters found the bodies of two.boys, 8 and 5, and a 9-year-old girl.
Details of an adult who also died at the scene are unavailable. There were no firefighter injuries.

Kenneth I, Tremblay, 2007, “Firewatch,” NP4 Journal, May/lune 34,
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Candle Fire in Basement Apartment ICills Man, Nebraska .
A candle left burning on the floor in a rented basement room that had no smoke alamm started a i
fire that eventually burned itself out, but not before fatally injuring the room’s occupant,

The fire occurred in a single-story, wood framed house with two living units on the first floor.
Each unit also had a bedroom in the basement that was rented out to a single occupant. The only
smoke alarm in the unsprinklered house, which measured 50 feet (15.2 meters) by 20 feet (6
meters), was in the first-floor hallway near sleeping areas.

One of the basement renters smelled smoke and alerted the other accupants before calling the
fire department at 6:08 a.m. He did not know whether the other basement renter, a 28-year-old
man, was home at thc time but told first responders he might be.

- Fire crews arriving six minutes later found light smoke coming from the building but could see
no fire. When they searched the lower level, they found that the blaze in the victim’s room had
nearly extinguished itself. Searching further, they found the man leaning against a clothes dryer
in his room, overcome by smoke.

Investigators determined that the candle ignited a sofa and that the fire spreed to a table and other
combustibles, producing heavy smoke. The coroner’s report stated that the victim died of severe
carbon monoxide poisoning and had levels of an illegal substance and alcohol in his blood at the
time of his death. All the house’s other occupants, who were sleeping at the time, escaped
unharmed.

Damage to the $200,000 structure was approximately $6,000.

Kenneth I. Tremblny, 2006, “Firewatch,” NFPA Journal, January/February, 18.

Child-Playing Fire Kllls Two Family Members, New York

A 6-year-old playing with fire ignited a couch, and the resulting blaze trapped his mother and
two younger siblings in their apartment. Although the fire was primarily confined to the foam-
filled sofs, it created enough smoke to block their exlt The child who started the fire got out of
the apartment unharmed.

- The fire ocourred in a scv'en-story, 80-unit apartment building of fire resistive construction that
measured 250 feet by 150 feet (76 by 46 meters). The building had a hardwired fire detection
system that provided only a local alarm.

A call to 911 at 6:44 p.m. alerted the fire department, and firefighters were advancing hose lines
to the unit of origin oti the sixth floor within a few minutes of their arrival. They quickly
controlled the fire and rescued the 41-year-old mother and her 3- and 5-year-old children within
8 to 10 minutes of dispatch or an estimated 16 to 18 minutes after ignition. Flreﬁghtcrs were able
to revive the mother, but the two children died of smoke inhalation.

The fire began when the 6-year-old ignited some toilet paper while playing with the kitchen

stove and carried it into the living room. When his mother entered the apartment {rom the rear,
the boy hid the burning paper, either under a sofa cushion or under the sofa. The flames ignited
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the couch. The boy ran from the apartment, as his mother went to try to rescue her two younger
children, who were trapped in a-back room.

Damage to the building, valued at $2.5 million, was cstimated at $10,000. Damage to its contents
came to $2,000. Two firefighters were injured fighting the fire. One suffered a knee injury and
the other a back injury.

Kenneth J, Tremblay, 2000, "Firewatch,” NFPA Journal, September/Oclober 22:23.

Heating Equipment

‘Heater Starts Fatal Fire, Ohio

A six-year-old boy died of smoke inhalation in a fire that began when a heater ignited a couch on
the screened porch of his single-family, wood-frame home. The two-story house, which had an
asphalt roof, was 50 feet (15 meters) long and 30 feet (9 meters) wide. It had no smoke alarms.

The residents awoke at some point during the fire and tried to extinguish the flames using water

from the kitchen before someone finally called 911 at 3:25 a.m. Firefighters arrived to find the
room of origin totalty involved in flames.

The location of the boy was not reported. The house, valued at $65,000, and its contents, vilued
at $10,000, were nearly destroyed.

Kenneth J, Tremblay, 2006, “Firewatch,” NFPA Journal, November/December, 21.

_Portable Heater Fire Kills Occupant, New York
A 65-year-old man died when a portable electric heater placed too close to the recliner in which
he was sleeping ignited the chair or his blanket.

The two-story, wood-frame single family home, which was 36 feet (11 meters) long and 25 feet
high (8 meters), had no smoke alarms or sprinklers.

At 4 a.m. a passerby called 911 after seeing flames 4 feet (1 2 meters) long coming from the
windows of the house,

At some point during the fire, the victim tried to escape. He was found on the floor behmd a
door where he had succumbed to smoke inhalation and bums.

The house, valued at $9,000, and its contents, valued at $20,000, welre destroyed.

Kenneth J. Tremblay, 2007, “Firewatch,” NFPA Journal, Iamiary/February, 20.
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Furniturce on Floor Furnace Ignites Fatal Fire, California '
A 29-year-old man died and a woman was injured in an early-morning fire that began after a sofa i
placed aver a floor furnace in the man’s single-family home ignited and burned undetected. The

one-story, wood-frame house, which measured 36 feet (11 meters) by 40 fect (12 mieters), had no
smoke alarms or sprinklers.

Firefighters responding to the 3:34 a.m. 911 call found the woman outside the burning house
from which she had escaped by crawling throngh a bedroom window, sustaining numerous
lacerations. Fire crews who entered the house in search of the other occupant found him in the
bathtub, dead of smoke inhalation, Apparently, he had become aware of the fire but went to look
for his cat rather than escape. The cat was found dead in one of the bedrooms, '

Investigators found that the furnace’s thermeostat had been turned up dnd determined that the heat
had caused the sofa to ignite. The fire burned in a V-pattern from the living room to other areas
of the home and down to a crawl space below.

Damage to the house, valued at $700,000, was estimated at $200 000. Its contents, valued at
$400,000, were destroyed.

Kenneth J. Tremblay, 2006, “Firewatch,” NFPA Journal, September/ October, 3Z.

Smoke Alarm Alerts Occupant, Rhode Island

Smoke from a fast-moving fire in the living room of an apartment in-a three-family house
activated a smoke alarm, alerting the structure's occupant.

The three-story, wood-frame dwelling measured 30 feet (9 meters) by 26 feet (8 meters).

Baitery-operated smoke alarms had been installed in the apartment of origin, but there wereno
fire sprinklers.

The fire began around 10 a.m. when radiant heat from a portable electric space heater on a living
room coffee table ignited the fabric of two couches. A smoke alarm alerted the occupant, who
tried to control the fire with a portable fire extinguisher until smoke forced him from the room.
The fire caused the apartment's windows to fail, and the exterior wood siding ignited before the
fire department arrived.

Fire companies used master streams to knock down the heavy fire, then completed
extinguishment using several hose lines on each floor. The $200,000 building and its contents,
valued at $40,000, were destroyed. There were no injuries.

Kenneth J. Tremblay, 2004, “Firewatch,” NFPA Journal, January/February 15.
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Kerosene heater ignrited upholstered chair in catastrophic fire, North Carolina

In April 1999, a North Carolina fire department was notified at 11:55 a.m. of a fire in a single-
family manufactured home of unprotcctcd wood-frame constructlon Five people died in this -
fire, including one child under age six.

An unvented kerosene heater ignited an upholstered chair in the living room, and the resulting
fire spread throughout the home. There were no smoke alarms to warn the victims, who were all
asleep when the fire broke out.

Excerpted and adapted from Robert 8. McCariby, 2000, “199% Cataslrophic Fires," NFPA Journal, September/October, 58,

Electrical Distribution or Lighting Equipment

Extension Cord Involved in Sofa Ignition Catastrophic Fire, North Carolina
In March 2006, a North Carolina fire department was notified at 4:00 a.m. of a fire in a

1%-story, smglc-famlly home of unprotected ordinary construction. Five peoplc died in this fire,
including one child under age six.

The fire originated in the living room. A couch was positioned against an extension cord plug.
Pressure from the arm support flattened the plug causing a short circuit in the wiring. The short
circuit ignited the couch. Fire burned into the fabric and foam cushion, producing heavy black
smoke. Four of the victims were located in a [irst-story bedroom with doors closed, The fifth -

victim was found near the doorway. He had attempted to extinguish the fire with water from a
sink.

There was a delay in reporting the fire, and one occupant attempted to extinguish the fire rather
than evacuate. The remains of a smoke alarm was found, with battery installed, but it is
undetermined if it activated.

Excerpted and adapted from Stepher G. Badger, 2007, “U.8, Multiple-Death Fires for 2006,” NFPA Journal,
September/Qctober, 58.

Damaged Extension Cord Started Catastrophic Fire, Pennsylvania

In March 2006, a Pennsylvania fire department was notified at 2:30 a.m. of a fire in a two-story,
single-family row house of unprotected ordinary construction. Five people died in this fire,
including two children under age six. No smoke alarms or sprinklers were present,

An extension cord to a space heater was under a chair and was damaged by the weight of the
chair. The damaged overloaded cord ignited the chair. The fire spread to a nearby sofa then
vented out the first-story front room. The fire also extended up an open stairway to the second-
story hallway.

A heavy security screen and security storm door hindered escape of the victims dnd delayed the
firefighters in their fire attack and rescue. The only exit was a front door, One victim had
jumped and was found outside, while another was located on the first-story, and the other three
were in a second-story bedroom.

Excerpted and adapted frem Stephen G. Badger, 2007, “U.S. Multiple-Death Fires for 2006 " NFPA Journal,
September/October, 58 (adapted).
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Overheated Power Strip Ignited Couch in Catastrophic Fire, Michigan

In July 2003, a Michigan fire department was notified at 10:00 p.m. of a fire in a two-story
single-farnily dwelling of unprotected ordinary construction. The fire killed six people,
including four children under the age of six. No smoke alarms or sprinklers were present.

A power strip for a window air-conditioning unit was pinned between a wall and couch. It
overheated and ignited the couch, window treatments, and penetrated the joist space. The
victims were in bed in second-story bedrooms and had no waming of the fire.

Excerpted and adapted from Stephen G. Badger, 2004, “Catastrophic Multi-Death Fires of 2003,” NFPA Journal,
September/October, 68- 9.

Other or Undetermined Sources of Uphalstered Furniture Ignition or Flre
Spread to Upholstered Furniture

Pireplace Starts Fatal Fire, California
A 91-year-old woman died and her 89-year-old husband was injured in a fire that began as the
man bumed newspapers, old mail, and trash in the fireplace of their second-floor apartment.

The walls of the six-unit, wood-franic apartment building, which was 50 feet (15 meters) wide
and 75 feet (23 meters) long, consisted of plaster over wood lath. Stairwells at the front and rear
of the building provided egress to two apartments on each level. Smoke alarms had been
installed in the commeon stairwells and the individual units. There were no sprinklers,

The fire department received the alarm at 11:52 a.m. and arrived minutes later to find fire
blowing out of the windows and threatening exposures and the floor above. The man, who had
managed to escape from the unit, met firefighters and reported that his wife was still in the
apartment. :

Advancing hose lines to the second floor, firefighters knocked the spreading fire down and
entered the apartment, where they found the body of the vietim in the hallway by the front door
near the room of origin. _

The woman's husband told investigators that he was burning paper and trash in his fireplace
when some of the buming paper spilled onto the floor and ignited nearby combustibles. He tried
to extinguish the fire with wet towels and water, but it grew quickly, spreading to upholstered
furniture. Calling for his wife, he left the building by the rear staircase.

The building, valued at $4.5 million, sustained $800,000 in damage. The contents were valued at
$600,000, and sustained $400,000 damage. The victim's husband was burned, but no one else
was injured.

Ken Tremblay, 2009, “Firewatch,” NFPA Journal, Novemberﬂ)ecember, 24-25,
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Heating Pad Starts Fatal Fire, Kansas

A woman died in an early morning fire that began in an upholstered recliner in the family room
of her single-family house.

The single-story, wood-frame dwclling had three bedrooms, a kitchen, a living room and e _
garage that had been converted into a family room. Its hardwired smoke detectors with battery
backup operated as designed. There were no sprinklers.

A passerby discovered the fire and alerted police officers at a convenience store around 1:20 a.m.
The officers responded to the scene and notified the 911 dispatcher of the situation. The officers
then forced the front door open and removed the woman, who was lying on the living room love
seat just inside the door. By that time, however, she had sustained fatal smoke inhatation
Injurics.

Within minutes, fire crews arrived to find fire coming from the home and police outside with the
victim. while some firefighters advanced a 1 /3/4-inch (4-centimeter) hose line through the front
door, others tended to the victim, established a water supply, and ventilated the building. Crews
searching for additional victims reported high heat and heavy smaoke.

Investigators determined that portions of an electric heating pad that the woman had used in the
recliner to soothe her chronic back pain had been forced into the folds of the chair's padding.

The bent pad overheated and eventually ignited, and the fire burned until all combustible items in
the room reached ignition temperature, flashing over before the fire department arrived.

The home sustained an $80,000 loss, and its contents, valued at $40,000, were destroyed.

Ken Tremblay, 2009, "Firewatch", NFPA Journal, Septembet/October, 26,

House fire Kills one child, injures another, Idaho

A 2-year-old girl and her 18-month-old brother who had been left alone in their home were
unable to help themselves when a fire that startet] on the front porch burned through the single-
family house.

The wood-frame dwelling, which was 46 feet (14 meters) long and 28 feet (8.5 meters) wide, had
a battery-operated smoke alarm in a hallway, but mveshgators could not determine whether it
operated. There were no sprinklers. -

Firefighters received the alarm from a passetby at 2:21 p.m. While en route, they received
follow-up reports from dispatch stating the house was fully involved.

Three minutes after they were dispatched, the first-amriving engine company noted heavy fire on
the outside front of the home and reported that the windows were just starting to fail, allowing
the fire into the structure. Firefighters advanced a hose line and knocked down the heavy fire at
the front of the building before repositioning their hose line to the rear of the building. Forcing
entry through the locked kitchen door, they approached the fire from the unburned side of the
living reom and quickly extinguished the blaze. '
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Interior crews conducting a primary search found the boy in a crib in a first-floor bedroom, and
another company found the girl in a crib in a second bedroom. Both were treated for smoke
inhalation, but the girl died of her injuries, Several teams of firefighters searched the house
several more times for an adult-who was reported to have been inside, but found none. Neither
parent was home at the time of the fire.

Investigators determined that the blaze began near two upholstered chairs on the porch where the
children's parents went to smoke but could not discover the cause.

Most of the fire damage was limited to the front of the house and front rooms on the first floor,
although there was smoke damage throughout. Damage to the house, valued at $80,000, was
estimated at $50,000. The contents, valued-at $7,000, were destroyed. Both of the children's
parents were charged with involuntary manslaughter in the little girl's death.

Kenneth I, Tremblay, 2008, Firewatch, NFFPA Journal, May/June, 36+38.

Sprinklers Douse High-Rise Fire, Minnesota
Two sprinklers activated and extinguished a fire in an apartment in a 20-story apartment
building. At the time of the fire, the occupant of the second-floor apartment was not at home.

Bach floor of the 149-unit building covered about 15,000 square feet (4,572 square meters) and
was protected by a sprinkler system and fire detection system.

Firefighters received the alarm at 5:54 a.m. and responded (o the apartnicnt to find that the fire
had already been extinguished, A small burned area in the living room contained the melted
remains of a portable box-type fan and an upholstered swivel chair,

The apartment’s occupant told investigators that the fan had been operating normally when he
left the apartment about five hours earlier. The investigator determined that it malfunctioned and
tipped over, igniting the carpeting and chair,

Losses were estimated at $10,000. Fhere were no injuries.

Kenneth I. Tremblay, 2006, Firewatch, NFPA Journal, lnly/August, 27,

Smoke Detectors Save Occupants From Fast-Moving Fire, Pennsylvania

Seven people owe their lives to an automatic fire detection system installed in a single-family
home used for student housing. An intentionally set fire on the first floor quickly traveled up the
stairs to the second and third floors, blocking the primary exit for the occupants. Four occupants
on the second floor had no choice but to fall from second floor windows to escape. Two third-
floot occupants-were trapped and suffered smoke inhalation injuries.

The three-story wooden-frame dwelling measured 55 feet (16 meters) by16 feet (4 mcters) and

had an asphalt-shingle roof. An automatic smoke detection system provided coverage in the
bedrooms and common hallways. There were no sprinklers.
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An occupant used an open flame device to ignite a blanket resting on top of an upholstered
couch, The fire spread to the couch and throughout the living room before advancing vertically
to dpper floors, Two occupants of the second floor suffered trauma; two others from the same
floor had smoke inhalation. The first-floor occupant also suffered smoke inhalation, The
building, valued at $100,000, was a total loss.

Kenneth I. Treinblay, 2007, “Firewatch,” NFPA Journal, May/June 32-33,

_Porch Fire Spieads into House, Massachusetts
Smoking materials dropped on a couch on the porchof a smgle—famlly house started a fire that

spread into the home, trapping and killing an 89-year-old man. A passetby rescued three othet
occupants, and firefighters responding to a 911 call from the house saved a fourth.

The two-story, wood-frame house, which was 34 feet (10.4 meters) long and 24 feet (7.3 meters)
wide, was unsprinklered. Smoke alarms had been installed in the basement and on the sccond
floor, but their operation during the fire was not reported.

Investigators determined that the carelessly disposed of smoking materials ignited a couch on the
porch. The fire then spread to other furnishings, aerosol cans, and a 20-pound (9-kilogram)
propane cylinder, the contents of which contributed to the fire spread into the house.

The house, valued at $12.5,000, sustained structural losses of $80,000, and damage to its
contents, valued at $80,000, came to $40,000,

The man firefighters rescued died of buens and smoke injuries about two months after the fire.

The passerby who rescued the three occupants suffered smoke inhalation and burns, as did two
firefighters.

Kenneth I. Tremblay, 2006, “Firewatch,” NFPA Journal, January/February, 18.

Intentional Porch Fire Spreads through Window to Ignite an Upholstered Couch in
Catastrophic Fire, Pennsylvania

In November 2003, a Pennsylvania fire dcpartment was notified at 3:42 a.m. of a fire in a two-
story smgle—famﬂy dwelling of unprotected ordinary construction. The fire killed five pepple,’

including one child under six. Two smoke alarms were present, but one had a dead battery and
the other had no battery.

This fire was set on a porch at the front door and extended to the porch roof and into the house
via a front window where. it ignited a foam-padded sofa. Smoke and flames extended v1a the
stairway to the second story. Four victims were found on the second story.

Excerpted and adapted from Stephen G. Badger, 2004, “Catastrophic Multi-Death Fires of 2003," NFPA Journal,
September/October, 70. .
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Fireworks inside a Residence Ignite Deadly Fire, Missouri _
A 6-year old bay and a 40-year old male died when fireworks ignited the interior of their home. f
Investigators believe hot embers from fireworks ignited an upholstered sofa and quickly spread,

trapping the occupants. Firefighters fought through the fire and heavy smoke coming from the

front door and quickly found one victim and later a second, but both had succumbed to smoke
inhalatton and burn injuries.

The single-family home was constructed of wood framing with a wooden roof and asphalt
shingles. The 1,200-square-foot (111-square-meter) home lacked smoke alarms and sprinklers.

Thi fire department received a call from a passerby at 11:50 p.m. and arrived five minutes later
to find police on scene reporting a person possibly trapped. As flames came out the front door
and window, firefighters advanced a hose line into the front door knocking down the heavy fire
as they went, :

Within 10 feet (3 meters) of the door, the first victim was found and removed to the front lawn.

Firefighters suppressed the fire and continued the primary search. A second victim was found in
the kitchen and removed, The fire was contained to the first floor and the dwelling ventilated as
the investigation began. Damages to the home were not reported.

Kenneth I, Tremblay, 2007, “Firewatch,” NFPA Journal, September/Octobér 26.

Four Die in House Fire, West Virginia
A family of four died in an early-morning fire that spread from the first-floor living room to the

upper floors. By the timé firefighters arrived, the house was engulfed in flames, and the fire was
threatening the houses on either side,

The single-family, wood-framed home was two stories high with wood siding and a metal roof.
It was 30 feet (9 meters) wide. No smoke detection equipment was found, and there were no fire
sprinklers.

A passerby discovered the fire, and woke the neighbors, and tried to get the occupants out of the
house. The fire department received the 911 call at 3:08 a.m. Arriving firefighters established a
water supply and used two 1 %-inch hose'lines to pratect the exposures. A second engine
company also established a water supply and advanced additional hose lines to back up the first
responders. “They tried to enter the house, but heavy fire drove them out, and t.he incident
commander ordered a defensive approach.

Investigators determined that the fire began in the living room couch but they couldn’ t
dctcnmne what staﬂed it.

A man and a woman, both 44, and two boys, agc‘s 14 and 11, succumbed to smoke inhelation,
The house, valued at $40,000and its cantents, Valued at $15,000 were destroyed.

Kenneth J. Trémblay, 2004, “Firewatch,"” NFP4 Journal, March/April 19. -
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No Injuries in Early Morning Apartment Fire, Michigan

Seventy-five residents of an apartment building for older adults wére evacuated safely even
though smoke and flames spread to two floors and the attic during an early morning fire.
Firefighters and sprinklers were able to (imit fire spread to one interior fire division,

The L-shaped, 72-unit apartment building contained 24 units per floor, and the two wings were
connected by a central common area, Each wing had a center corridor nearly 142 feet (43
meters) long by 58 feet (18 meters) wide. The common areas, which measured 94 feet by 58 feet
(29 meters by 18 meters), included a day room, a lobby, a mechanical room, and storage rooms.
The apartments and common area had hard-wired smoke detectors monitored by a central station

alarm company. Standpipes and a part:al wet-pipe sprmklcr system protected the hallways and
COMMOTN areas.

At 1:56 a.m,, the fire department reccived a 911 call reporting smoke on the second floor.
Arriving three minutes later, firefighters noted smoke coming from the roof and secend floor

and, with the help of police officers, began evacuating the building and rescuing occupants from
balconies.

The first five responding firefighters were joined by roughly 270 other emergency workers. They
provided numerous ambulances and dry school buses that transported the residents from a
temporary staging area in a nearby parking lot to the hospital, where the cafeteria was used as a
temporary processing center. Five residents were treated for smoke inhalation.

The blaze began in an unoccupied second-floor apartment, where an unknown heat source
ignited an upholstered chair. The fire spread to nearby curtains and out the open patio door,
allowing the flames to spread up the building's wall to a third-floor apartment and the attic.

Using numerous resources, including a fire partition in the attic and a pre-incident plan,
firefighters stopped the blaze from spreading into the commeon area and the building's other

wing, The activation of 20 sprinklers also helped prevent the fire from spreading and protected
the hallways for evacuation:

The $1.6 million building suffered $850,000 in damage. Contents, valued at $1.5 million,
sustained a $750,000 loss. No firefighters were injured.

Kenneth 1. Tremblay, 2001, “Firewatch,” NFPA Journal, July/August 24.

Sprinklers Extinguish Fire in Home Oxygen Unit, Arizona
Careless disposal of smoking materials contributed to the smoke-inhalation death of a woman in
her single-family home, despite the activation of two sprinklers that extinguished the flames.

The single-story, wood-frame houss, which measured 50 feet (15 meters) by 40 feet (12 meters),
had a stucco exterior and a tile roof. The home had a wet-pipe residential sprinkler system and a
local smoke alarm, but neither system was monitored, and the smoke alarm may not have
activated during the fire. :
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Investigators believe that smoking materials carclessly disposed of in a wastebasket ignited
paper. When the occupant discovered the fire, she moved the wastebasket to the sink to .
extinguish it, but not before the fire burned through plastic oxygen tubing running under the
basket. Flames spread along the oXygen-enriched tubing, igniting an upholstered stoo! and the
oxygen generator tn the first-floor tiving room. The fire was finally extinguished by two
sprinklers, which operated above each burning item.

Water flowing from under the garage alerted a néighbor, who called the fire department at 9:30
a.m., Responding firefighters discovered the woman in the bathroom, where she had succumbed
to smoke inhalation.

The house and its contents, valued at $200,000, suffered an estimated loss of $40,000

Kenneth J. Trarﬁblay, 2004, “Firewatch,” NFPA Journal, November/December, 17.
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